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Objectives

* Review which Lung RADS categories require possible procedural
action

* Discuss a multidisciplinary lung nodule program
* Review diagnostic procedures
* Review diagnostic algorithms and guidelines



LCS Categories that Require Evaluation
Beyond CT

Solid nodule(s):

2 Bto< 15 mm (= 268 to < 1767 mm*) at
baseline OR

growing < 8 mm (< 268 mm”) OR

new 6 to <8 mm (113 to < 268 mm?)

Part solid nodule(s):

3 month LDCT; PET/CT may be

a new or growing 2 4 mm (2 34 mm?*)
solid component

Category 3 or 4 nodules with additional
features or imaging findings that
increases the suspicion of malignancy

For new large nodules that
develop on an annual repeat
screening CT, a 1 month LOCT)
may be recommended fo
address potentially infectious
or inflammatory conditions

> 6 mm (2 113 mm?) with solid used M}en]merg isazBmm (2 5-15% 2%
componentz6mmto<8mm (2 113 to 268 mm’) solid component
< 268 mm*) OR
with a new or growing < 4 mm (< 34 mm?)
solid component
Endobronchial nodule
Solid nodule(s) Chest CT with or without
z 15 mm (= 1767 mm?) OR contrast, PET/CT and/or tissue
new or growing, and =2 8 mm (= 268 mm®)| sampling depending on the
Part solid nodule(s) with: 'pmbfbbglzy of gg!ﬁ;g#ﬂcy agl;
. & comorbidities. may
a solid component 2 8 mm (= 268 mm*) Gsiad whien - thava 1652 8 tn
(= 268 mm®) solid component. > 15% 2%




How to chose the right next step

The Multidisciplinary Nodule Conference

ACCP/ATS/ACR Recommendations for comprehensive thoracic program

e Must include clinicians with expertise in:
* Lung nodule management
* Performance of nonsurgical biopsies
e Performance of minimally invasive surgical biopsies
* Lung cancer treatment

* Track nodule management from identification through management

* Collect data from initial radiographic abnormality through diagnosis,
treatment, outcomes

Mazzone P, Powell CA, Arenberg D, et al. Chest 2015;147:295-303.
Weiner RS, Gould MK, Arenberg DA, et al. Am J Respir Crit Care Med
2015;192:881-891.



Possible Diagnostic Procedures

Surgical biopsy (VATS/RATS) Video or Robot assisted Early stage cancers
thorascopic wedge resection Good lung function
and/or lobectomy Minimal comorbidities
Transthoracic Needle Biopsy Percutaneous needle biopsy Peripheral nodules
(TTNB) through chest wall to nodule Minimal emphysema
under CT guidance High risk patients
Bronchoscopy with Radial Flexible bronchoscopy with Peripheral nodules near or
Endobronchial Ultrasound (R- peripheral ultrasound probe within airways
EBUS) guidance to identify lesion Surgical and non-surgical
candidates

Intermediate risk patients

Navigation with bronchoscopy Flexible bronchoscopy or Peripheral lesions
percutaneous biopsy with Surgical and non-surgical
virtual/electromagnetic guidance candidates

Intermediate risk patients

Bronchoscopy with Linear EBUS  Flexible bronchoscope with Central lesions
(L-EBUS) attached ultrasound to identify Mediastinal and lymph node
structures along large airways biopsies (staging)



Diagnostic
Procedure
Pros/Cons

Potential Benefits

Potential Harms

Procedure Qutcome % Frequency | Outcome % Frequency
Surgical wedge |+ Prompt, definitive diagnosis 96-100 + Physical complications 5
TesEeUOn * Avoid inconvenience and potential Persistent air leak 3-5
C(_:rnphc_apnns_nl nonsurgical s 18
biopsy, if malignant
Death 0.5
* Reassurance if specific benign + Worsened lung function (short term) Varies
diagnosis established
* Proceed to lobectomy if frozen » Unnecessary surgery if nodule turns out to Varies
section reveals malignancy be benign disease
* Acquisition of tissue for molecular « Uncertain benefits of surgery if very-slow-
testing growing tumor
Bronchoscopy |+ Definitive preoperative cancer * Physical complications
with biopsy diagnosis in many cases Bleeding 2.5
Fluoroscope-guided ~ 30 Any pneumothorax 2-4
EBUS, ENB £ VBN guided 60-90 Death <<
* Reassurance if specific benign » May still require surgery if biopsy result is
diagnosis established nondiagnostic or shows cancer
+ Acquisition of tissue for molecular = False negative biopsy results 30-70
testing = False positive biopsy results Rare
CT scan- * Definitive preoperative cancer » Physical complications
gmded_ needle diagnosis in many cases Bleeding 1
lung biopsy
=15mm ~ T0-30 Any pneumothorax 15
=15 mm ~ 90 Pneumothorax needing chest tube 6-7
Death =<1
* Reassurance if specific benign + May still require surgery if biopsy is non-
diagnosis established diagnostic or shows cancer
= Acquisition of tissue for molecular - False negative 10-30
testing * False positive Rare
Radiologic * Avoid physical complications *+ Radiation exposure
sunie]llanc: * Discovering other incidental * Other incidental findings that prompt
(serial CT + findings that are clinically evaluation but turn out to be of little
PET scans) important clinical significance
* Psychologic toll of uncertainty
(eg, moderate to severe distress) 24
* Overdiagnosis of indolent cancers
= Delayed cancer diagnosis and treatment,
with uncertain effect on outcomes
No further + Avoid physical complications + Psychologic toll of uncertainty
evaluation

+ Avoid radiation exposure

* Avoid overdiagnosis of indolent
cancers that do not need treatment

* Delayed or missed cancer diagnosis

Gould MK, Donington J, Lynch WR, et al.

Chest 2013; 143:e93S-12S.



[ Ncw, so]'i'c'l,”ih'détcrminatc nodule on chest CT,IS mm to 30 mm I

CHEST SPN Algorithm J
Assess surgical risk
Low to moderate
Assess clinical
probability of cancer
Very low  Low/Moderate  High Malig-
(<5%) (5-65%) (>65%) nant
PET to assess Standard stage
nodule evaluatlon (+PET)
Negative Moderate
or mild or intense No
uptake uptake metastasis
or or \
v
CT Non-surgical Surgical SBRT
| surveillance biopsy resection or RFA

High
.l,&

' Non-surgical | | CT sur-
biopsy* | | veillance
Non- Specific

diagnostic benign

Lo

Specific
survelllance treatment

+N23

Chemotherapy or
chemoradiation
(after biopsy)

Chest. 2013 May;143(5 Suppl):€935-120S



CT and PET or PET-CT |

[ Mediastinal LN's positive |

Mediastinal LN's negative

Revised ESTS Guidelines

cNO cN1
4 ) . . i
mph;:ftumur . - Diagnosis and Mediastinal Staging
(outer third of the lung) Tumour >3 cm
and [mainly AdenoCa with high FDG uptake)
tumour £3 cm (a)

Tissue confirmation; Tissue confirmation:
\ EBUS/E EBUS/EUS
VAM (c)

(b)

Mediastinal LN's Mediastinal LN's Mediastinal LN's
negative positive negative on EBUS/EUS

VAM

[ (d)
Multimodality Mediastinal LN's Mediastinal LN's
treatment positive negative
Surgery
o De Leyn P, et al. EurJ CardiothoracSurg. 2014;45(5):787-98.




Guidelines for Diagnosis and Staging of NSCLC

* Since 2013/2014 — ACCP, ESTS, NCCN guidelines have recommended
minimally invasive diagnosis and staging via bronchoscopy and EBUS
for all of the following patients:

* Lesion 3cm or greater

e Central primary lesion

* Lymph node enlargement (1cm or greater) on CT or PET/CT
* Non-surgical candidates with lesion <3cm or peripheral

Silvestri G et al. Chest. 2013;143:e2115s-250s.
De Leyn P et al. Eur) CardiothoracSurg. 2014;45(5):787-98.



Questions?



