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It IS the eye of ignorance that
assigns a fixed unchangeable
color to every object; beware of

this stumbling block

Paul Gaugin




Lung Cancer Is a powerful Kkiller

It Is the leading cause of death in both men
and women in the US.

Has an overall five-year survival: 10-15%

Early detection is somewhat difficult due to
1. Lack of reliable screening test
2. Lack of early physical symptoms or signs

Fontana et al. Cancer 1991:67:1155
Devesa et al. J Natl Cancer Inst 1995:87:175
Kubic et al. Int J Cancer 1990:45:26




Field of Cancerization Theory

The entire tracheobronchial tree is exposed to
carcinogens

Multiple cell groups independently undergo
neoplastic transformations under the stress of
regional carcinogenic activities

As a result, pre-malignant foci arise

Some of these foci may progress to an invasive
cancer

Slaughter, DP. Cancer Survey 1983;2:425-435




Proposed progression from pre-
cancerous to cancerous lesions

Sgquamous metaplasia
Mild dysplasia
Moderate dysplasia
Severe dysplasia
Carcinoma in situ

Microinvasive carcinoma

Saccomanno, G. Semin Resp Med 1982;4:156-160




Proposed progression from pre-
cancerous to cancerous lesions

Normal airway epithelium Squamous metaplasia




Proposed progression from pre-
cancerous to cancerous lesions

Sgquamous metaplasia Squamous Dysplasia




CIS Under the Microscope

* Nuclear
pleomorphism and
hyperchromasia exist
throughout the full
thickness of the
epithelium
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The process remains i wn o
superficial to the

basement membrane

(in situ)




Incidence of CIS

* Auerbach obtained tracheas and lungs of every
person who died and underwent autopsy

e 20,424 bronchial sections performed on
autopsies of 445 men with non-lung cancer
deaths

e Comparison of smokers and non-smokers




Incidence of Advanced Histological
Changes

\

(1-20 Clg/day) 0.10 (>40 cig/day) 2.2¢

Non-smokers (20-30 cig/day)
0% 0.8%




Luckily, the incidence of
pre-cancerous lesions Is
low. What about their rate

of progression ?




416 bronchial intraepithelial lesions
detected on autofluorescent bronchoscopy

| .

Metaplasia: Mild and Severe CIS: 8%

36% moderate dysplasia: (32/416)
(152/416) dysplasia: 41% 6% (27/416)

(169/416)

Follow-up biopsies done at 3, 12, and 24 months

Bota, S. AJRCCM 2001;164:1688-1693




Importantly, unlike CIS, pre-cancerous lesions
remained stable or regressed

\ 4

Follow-up biopsies after 24 months

Severe dysplasia

BN

41% 22% regressed 37% 87%

regressed to low grade remained persisted
to normal dysplasia stable or

recurred
Bota, S. AJRCCM 2001:164:1688-1693




Therefore, It Is Important
to detect CIS, especially
INn patients at high risk




Sputum Cytology

e Low sensitivity (20-30%)

 Has not been shown to improve survival

e Needs additional studies to localize
lesions

Fontana et al. Cancer 1991:67:1155




50 patients with positive sputum cytology and
unrevealing radiographic studies

White light
bronchoscopy

|

84%
sensitivity

|

Autofluorescence
bronchoscopy

|

95%
sensitivity

Sato, M. Lung Cancer 2001;32:247-253




This machine iIs
available soon at
Emory
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Mild Dysplasia

F. Stanzel, K. Haeussinger Gauting/Munich, Germany




Carcinoma in Situ
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F. Stanzel, K. Haeussinger
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Microinvasive carcinoma




Airway examination has evolved

* We can assess the
tracheobronchial tree for early
mucosal abnormalities

These abnormalities can lead
to the diagnosis of pre-
cancerous and cancerous
lesions

Some of these lesions are
associated with angiogenic
sgquamous dysplasia
(abnormal growth of blood
vessels), a lesion that was only
diagnosed under the
microscope

Fontanini et al. Oncol Rep 1999;6(81): 813-817




Narrow band imaging bronchoscopy

Uses 3 separate wavelengths
compared to a continuum

Focuses on capturing the
reflection of hemoglobin at 415 =<«
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Assesses vascular changes as . oot

compared to mucosal }

abnormalities i 2 GERF CEee-
Distinguishes angiogenic
vascular dysplasia




Abnormal reddish
brown area

Dotted vessel







NBI detected adequately ASD In
high risk patients

N=67 (bronchitis, and squamous
dyslasia by pathology)

— ~—

Positive ASD, N=18 Negative ASD, N=49

l l

Positive ASD by NBI, Negative ASD by NBI,
N=14 (78%) N=48 (98%)

Fujisawa et al. Thorax 2003;58: 989-995







TBNA

Ko Pen Wang:

— esophageal needle passed
via a rigid bronchoscope

e Kenkichi Oho:

— developed a needle that
could pass through a
flexible scope

 Benefits of TBNA:

— less Invasive
— less expensive

Am Rev Respir Dis 1979; 118: 17

Chest 1979; 76: 492

Am J Respir Crit Care Med 2000; 161: 601
photo courtesy of Drs. Haponik and Wong




Non-invasive staging Is not good
enough !

e Standard CT: using > 10 mm as abnormal
sensitivity: ~ 60%
specificity: ~ 80%
e FDG-PET:
sensitivity: ~ 80%
specificity: ~ 90%

e Integrated PET-CT: Improved staging and
anatomic accuracy
sensitivity: ~ 90%

specificity: ~ 94% Radiology 1999; 213: 530
N Engl J Med 348: 2500

Radiology, Sep 2003; 10.1148/radiol.2292021598
Chest 2003; 123: 137s




Further, clinical staging can markedly differ
from pathologic staging

e 24% clinically overstaged
o 20% clinically understaged

Therefore

ATS/ERS: obtain pathologic evaluation in all
patients thought to be surgical candidates
before thoracotomy

Cancer 1992; 70: 1102
Ann Thorac Surg 1991; 51: 253
Am J Respir Crit Care Med 1997; 156: 320
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The SuperDimension System Is
accurate, real-time guided bronchoscopy

* Leads any diagnostic/therapeutic
bronchoscopic tool to its peripheral
target(s) using pre-operative CT as a
"roadmap" on which it navigates in real

time
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Final diagnosis obtained
In 80.3% of cases (75%
had cancer)



EM Guidance

High precision guidance systems for airway,
parabronchial and parenchymal targets

May soon replace conventional fluoroscopy

Steerable catheter systems will allow for biopsy
and therapeutic intervention for any lesion

Catheter systems will allow for new approach to
targeted drug delivery









Further, clinical staging can markedly differ
from pathologic staging

o 24% clinically overstaged
o 20% clinically understaged

Therefore

ATS/ERS: obtain pathologic evaluation in all
patients thought to be surgical candidates
before thoracotomy



* N1: peribronchial /
iIntrapulmonary /
Ipsilateral hilar
— double digit

e N2: ipsilateral
mediastinal / subcarinal
— single digit

 N3: contralateral hilar /
mediastinal, scalene /
supraclavicular
— single digit (contralateral)



Endobronchial Ultrasound (EBUS)

o Miniaturized probe
WOrks as sender
and recelver

e 360 degree view

 May be used
through 2.8 mm
working channel



o water filled balloon
surrounds the
crystal

— ensures “coupling”



Once coupling Is achieved

« Airway wall and surrounding structures
become visible

—penetration up to 5cm



Endobronchial Ultrasound



Endobronchial Ultrasound



EBUS improves yield, especially for
pre-tracheal and 4L stations

100 patients O O

Cytology needles &
Group A: subcarinal

sensitivity 86% vs. 74% Q
Group B: pre-tracheal

and 4 L nodes

o : :
sensitivity 84% vs. 58% Group A

Group B



The Puncture Scope
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Real-time EBUS improves the yield
of TBNA

e 15lesions in 11 patients
—10L (4), 10R (4), 4R (3), 4L (1), 7 (1), 2R (1), 1(2)
— size: 7mm — 80mm
— malignant cells identified in 13 lesions
— benign cells identified in 2 (both true negatives)

e 70 patients with LN > 10mm, known or
suspected CA
— 58 mediastinal / 12 hilar nodes
— adequate material in 96% (68 patients)
— sens: 95.7%, spec: 100%, accuracy 97.1%
— 2 false negatives for CA



What about peripheral lesions ?

Clinical studies show that
early detection of lung
cancer increases
survival



Unfortunately, TBBx has

 Lowyield, 18 —75%

 And the yield becomes better If the lesion
IS greater than 2 cm and central



