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SPN, Solitary Pulmonary Nodule: round or oval shaped lesion

d <3cm surrounded by normal lung parenchyma

____________________________________________________________________________

o 27.3% pts (53.454) participating in
- the National Lung Screening Trial
(NLST) had at least one SPN

NEJM. March 2015 |

Vast majority
>90% was benign




CHEST Supplement

DIAGNOSIS AND MANAGEMENT OF LUNG CANCER, 3RD ED: ACCP GUIDELINES

Evaluation of Individuals With Pulmonary
Nodules: When Is It Lung Cancer?

e Solid node d < 8mm

e Subsolid node-GGO

e Solid node d > 8mm

CHEST 2013; 143(5)(S::;);)I):EQSS—(?IQO%

PET-CT has not optimal PPV or NPV



|dentification of new subcentimeter
nodule (< 8 mm in diameter)

‘ Does the patient have risk ‘

factors for lung cancer?

/ No Yes\

Characterize according Characterize according
to nodule size to nodule size

v s - - v -
>4t >610 >4 10 >6to
| s4mm | Gmr;J | <8 mm | S | 6 mm | <8 mm? |

Follow-upllmaging in: @w—upllmaging in:

v v
F/U 12 mo.; 6-12 mo.; 12 mo.; 6-12 mo.; 3-6 mo.,
optional if stable no if stable, F/U if stable no if stable, F/U || if stable then
additional at 18-24 mo. additional at 18-24 mo. || at 9-12 and,
F/U F/U 24 mo.




Diagnosis and treatment of sub-solid SPNs

Solitary part-solid nodule Solitary pure ground-glass nodule

<5 m Initial follow-up CT at 3 months; s mmaNoiel n@obtain
lper5|stent, annua =3years

contiguous I-mm-thick sections)

>5 mm{Unitial follow-up CT at 3 monthsAf S5 mn@follow-up CT at 3 monthodif

persis.tent, biopsy or surglcal.resection _ persistent annual CT for =3 years (FDG PET
(consider PET/CT for part-solid nodules with a potentially misleading, not recommended)

solid component >8 mm)

Statement from the Fleischner Society. Radiology 2013; 266: 304-317.




New, solid, indeterminate nodule on chest CT, 8 mm to 30 mm h

— Assess surgical risk
& T h
Low to moderate K)

J' Qe ===
| Non-surgical | CT sur-
biopsy* L7 veillance

P

AJ

Ly

probability of cancer

‘ Assess clinical

Very low  Low/Moderate ~ High Malig- Non- Specific
(<5%) (5-65%) (>65%) nant diagnostic benign
PET to assess Standard stage Specific
nodule evaluation (+PET) survelllance treatment
Negative Moderate IN
or mild or intense No - N2 3
uptake uptake metastasis
4 \ Chemotherapy or
CT Surgical SBRT chemoradiation
surveillance 7| resection or RFA (after biopsy)




Estimating the probability of cancer

Solitary Pulmonary Nodule Malignancy Risk (Mayo - share
Clinic model)
Results:
' X -0.99
Malig 2711 % v
Probability

~.. = MNever smoker (D)

Cancer ) Extrathoracic cancer more than 5

; Decimal Precision: 2 r
years prior (1)

"0 Nane (0)
mm v
' Na(0)
Formula Notes References

X=(0.0391"* Age) +(0.7917 * Smoker) +(1.3388 * Cancer) + (0.1274 * NoduleDiameter) + (1.0407 *
Spiculation) + (0.7838 * UpperLobe) - 6.8272

MaligProbability =100 * ™) /{1 + X))

4.1.1 Recommendation

4.1.1.1. In the individual with a solid, indetermi-
nate nodule that measures > 8 mm in diameter,
we suggest that clinicians estimate the pretest
probability of malignancy either qualitatively
by using their clinical judgment and/or quanti-
tatively by using a validated model (Grade 2C).

Solitary Pulmonary Nodule Malignancy Risk (Mayo

Clinic model)

Input:
Age g5 yr v

Smoker @ cyrrent or former (1)
) Never smoker (D)

Cancer @ Exfrathoracic cancer more than 5
years prior (1)
) None (0)

Nodule ’3|—¢‘ mm v

Diameter

" Spiculation ® Yes (1)

'~ No (0)

Formula Notes References

«. Share
Results:
X 0.05
Malig 51.29 % v
Probability

Decimal Precision: 2 v

X =(0.0301 * Age) + (0.7917 * Smoker) + {1.3388 * Cancer) + (0.1274 * NoduleDiameter) + (1.0407 *

Spiculation) + (0.7838 * UpperLobe) - 6.8272

MaligProbability = 100 * &™) /(1 + ™))



Diagnostic Yield of Fiberoptic
Bronchoscopy in Evaluating Solitary
Pulmonary Nodules*

Sensitivity 14-30% |
for lesions 2-2.5 cm

Table 4—Bronchoscopy Yield by Distance From the

Hilum Within Different Nodule-Size Groups*

Variables Total

= 2 cm intermediate 5/16 (31)
= 2 cm peripheral 2/14 (14)
|

2.1 to 2.5 em central 12
2.1 to 2.5 em intermediate 4/8 (50)
- 2.1 to 2.5 em peripheral 3/10 (30)

> 4 ¢m central 4/5 (80)
> 4 cm intermediate 21/23 (91)
> 4 cm peripheral 23/30 (77)




There must be something better— CT fine needle aspiration

 CT-FNA &er vyni) evoncOnoio ept to 90%0, pe eEAa@pOg HIKPOTEPT
gvaeOnoia 68-78% oc pkpotepes Prapec (< 15 mm in diameter).

 H svaicOnoia wéptel o yoaunid 660 avédvel  andoTaoT LETAED 0010iov
Ko vTeECOKOTO,

Hofmann et al. Clin Lung Ca 2009.

Ost D et al. Chest 2008

Complication rate for distance from the thoracic Hautmann H et al RespirCIco R

wall >20.5 mm was 48% comparing to 18%o for
distance < 20.5 mm (p< 0.001).”

1
1
1
1
1
1
1
1
1
1
1
1
1
1
Fine needie., {8
N |
v ' k3

N &




Diagnostic techniques — CT fine needle aspiration

EUROPEAN JOURNAL O

; Complication rates of CT-guided transthoracic lun
RADIOLOGY P 5 5

biopsy: meta-analysis

April, 2016

: W. J. Heerink % « G. H. de Bock ' - G. J. de Jonge® - H. J. M. Groen ' .
R. Vliegenthart'?* - M. Oudkerk"

Pooled complication rates of CT-guided transthoracic lung biopsy

Complication rates (95 % confidence intervals) Odds ratio® p-value

Core biopsy FNA
Pneumothorax 253 % (222-28.6 %) 18.8 % (14.6-23.9 %) 0.69 (0.50-0.96) 0.027
Pneumothorax intervention 5.6 % (4.3-73 %) 4.3 % (2.7-7.0 %) 0.76 (0.48-1.37) 0.430
Pulmonary haemorrhage 18.0 % (13.4-23.8 %) 6.4 % (2.5-15.2 %) 0.33(0.15-0.72) 0.005
Hemoptysis 4.1 % (2.8-6.1 %) 1.7 % (0.9-3.1 %) 0.38 (0.17-0.85) 0.019
Overall complications 38.8 % (B4.3-43.5 %) 24.0 % ()8.2-30.8 %) 0.50 (0.35-0.73) <0.001
Major complication 5.7 % (4.4-7.4 %) 4.4 % (2.7-7.0 %) 0.80 (0.48-1.36) 0.416

* Core biopsy is reference




Guided bronchoscopy

ot

Electromagnetic
Navigation

‘./. ‘.-' - - -
Radial EBUS '

Ultrathin
bronchoscope




Fluoroscopic guided TBBXx

CHEST 2013; 143(5):e1425-e165S

All Methods: <2 cm LESION > 2 ¢cm LESION

First Author Year N Pos Neg Sens N Pos Neg Sens
i
Gasparini''® 1995 | 195 82 113 42 300 169 131 56
Hattori’® 1971 | 17 13 4 76 182 150 32 82
Baaklini® 2000 | 16 4 12 25 135 93 42 69
Wallace'* 1982 | 65 3 62 5 78 24 54 31
Bandoh'’ 2003 | 25 8 17 32 72 50 22 69
Radke'* 1979 | 21 6 15 29 76 49 27 64
Naidich'' 1988 | 15 4 11 27 46 26 20 57
Trkanjec'®’ 2003 | 17 9 8 53 33 27 6 82
McDougall'” 1981 | 9 1 8 11 36 21 15 58
Stringfield'” 1977 | 3 1 2 33 26 13 13 50
Summary 383131 250 || 34 ||os4 022 302 J| 63




m Transbronchial needle aspiration in m
peripheral pulmonary lesions: a
systematic review and meta-analysis

Mondomi M et al. Eur Respir J 2016

Michele Mondoni', Giovanni Sotgiu®, Martina Bonifazi>“, Simone Dore?,
Elena Maria Parazzini', Paolo Carlucci', Stefano Gasparini** and Stefano Centanni’

Yyniotepn owoyvootikny akpifsia otay :

Yrapyer bronchus sign 0.70 vs. 0.51

Ynrapyer ROSE 0.62 vs. 0.51
Kaxon0ewa 0.55vs. 0.17
BAapn > 30 mm 0.81 vs. 0.55

Xuvovaouévn epappoyn pe TBNA oto
necof@paxio



Fluoroscopic CT guided TBBX

ITAcovekTpotao
e Aueon kova

* Awoyvootikn anddooon 70-73%o

* E€aptopevn ano:
Méyeboc, Evtomion " " courtesy of D Feller-Kopman
Ost D et al. Chest 2008 dev mpocOétel onuavTikd 6Ty KAAGIKN BPoyy0ocKOTN o)

Mewovektpotao
e AxtivoPoiia yio yiotpd Kot acOevn
e Xpovofopoc owdikocio oto CT department

e Kootog... -Duhig N et al. J Bronchol 2002
*Shinagawa N et al. Chest 2004
*Ost D et al. Chest 2008
*Hautmann H et al. Respirology 2010




Cone beam CT

Thorac Surg Clin 27 (2017) 347-355




CHEST Original Research

PULMONARY PROCEDURES

Meta-analysis of Guided Bronchoscopy for
the Evaluation of the Pulmonary Nodule

Jessica S. Wang Memoli, MD; Paul |. Nietert, PhD; and Gerard A. Silgestri, MD, FCCP

radial EBU

CHEST 2012; 142(2):385-393




EBUS-radial




Table 1. Studies evaluating the diagnostic yield of radial probe endobronchial ultrasound since 2014

Boonsarngsuk

et al. [26]

lkezawa
et al. [27]

Chen
et al. [28]

Hayama
et al. [29]

Durakovic
et al. [30]

Casutt
etal. [31]

Chavez
et al. [32]

25.1mm 79.9% overall
(SD 10.7 mm)

21 mm 57% overall
(SD 8 mm)

Forceps, brush,
BAL

Double-hinged
curette, forceps,

brush

NR NR 69% overall Forceps, brush,
TBNA

NR 25mm 64.4% overall, Forceps, brush,
(range 6-107) 77.1% for TBNA, VNB,
malignancy ROSE
28 mm NR 26.5% for Forceps, brush,
(SD 18 mm) malignancy BW

25.8 mm (range 8—-67 mm) NR 72.5% overall Forceps, brush,
BAL/BW, TBNA

20.45mm (SD 5.45 mm) NR 67.5% for Forceps, brush,
malignancy TBNA, ROSE

*Pro, prospective; Refro, retrospective.

BAL, bronchoalveolar lavage; BW, bronchial washing; Fluoro, fluoroscopy; GS, guide sheath; NR, not reported; r-EBUS, radial probe endobronchial ulirasound;
ROSE, rapid on-site evaluation; TBNA, ransbronchial needle aspiration; VNB, virtual navigational bronchoscopy.

Curr Opin Pulm Med 2016, 22:000-000




Ultrasou

"Thoracic Medicine

Ultrasound radial probe adjacent to the lesion
(from 4 o’clock to 9 o’clock),




EBUS guided TBBX

IAeovekTpata
e Avcnuévn amoooon
* Me/ympig fluoroscopy 69 - 75 %

y
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“ /i
Mewovektpota /- _
e EveMéia kaBoonynong (steerability) /
e IIpoc0cTo KOGTOC dradKaGiag (Probe, guide
sheath)

 H am6dooon wépter yio SPN <2 cm

e Schwarz Y et al. Chest 2006,

» Gildea TR et al. Am J Respir Crit Care Med 2006,
 Eberhardt R et al. Chest 2007,

o Makris D et al. Eur Respir J 2007,

e Eberhardt R et al. Am J Respir Crit Care Med 2007,




Navigated bronchoscopy — Electromagnetic navigation

 Lead tools to peripheral target
e Using CT "'roadmap™ for real time navigation

 Enable tool: real-time location and steerability

CT-Scan g DICOMCD Software ey Planned Pathway File Navigation &sp Biopsy =g Treatmant

"l Lk




atei Bearbeiten Ansicht Markieren Tools Hilfe - = uper. imension

Localable Guide™ (Sensor Tip) ]

Extanded Warking Channal™

Branchosoope




Table 2. Large studies evaluating the diagnostic yield of EMN since 2012

Brownback 2012 Retro 55 NR 30mm 74.5% overall, Forceps, brush, BW,
et al. [40] (range 1.1-7.8 cm) 69.4% for TBNA, F, ROSE
malignancy
Jensen, 2012  Retro 92 26.1 mm NR 65.2% overall Forceps, brush, BAL,
etal. [41] (SD 14.2mm) TBNA
Lamprecht 2012 Pro 112 27.1 mm NR 83.9% overall Forceps, brush,
etal. [42] (SD 1.3 mm) TBNA
Pearlstein 2012 Retro 101 NR 28 mm 85.1% overall Forceps, brush,
etal. [43] (range 8—10 mm) TBNA, ROSE
Loo 2014 Retro 50 26 mm NR 94% overall Forceps, brush,
etal. [39] (range 3-80 mm) TBNA, ROSE
Bowling 2015  Retro 21 NR NR 7 4% overall Forceps, brush, BAL,
et al. [44] TBNA, F
Steinfort, 2015 Pro 57 19.1 mm NR 15.8% overall r-EBUS with GS,
et al. [45""] (SD 6.8 mm) forceps, brush, BW,
F

*Pro, prospective; Retro, refrospective.
BAL, bronchoalveolar lavage; BW, bronchial washing; F, fluoroscopy; GS, guide sheath; NR, not reported; r-EBUS, radial probe endobronchial ultrasound;
ROSE, rapid on-site evaluation; TBNA, transbronchial needle aspiration.

Curr Opin Pulm Med 2016, 22:000-000




Multimodality Bronchoscopic Diagnosis of Peripheral
Lung Lesions
A Randomized Controlled Trial

Ralf Eberhardt!, Devanand Anantham’, Armin Emst®, David Feller-Kopman®, and Fellx Herth'

'Department of Pneumology and Critical Care Medicine, Thoraxklinik, University of Heidelberg, Heidelberg, Germany; and “Interventional
Pulmonology, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, Massachusetts

EBUS and ENB n (%)

EBUS n (%) ENB n (%)

EBUS n (%) EBUS and ENB n (%0)

ENB n (%0)

27/39 (69) 23/39 (59) 35/40 (88)

Yield by lobar location: 0.017
Bilateral upper lobes 16/27 (59) 17/22 (77) 17/20 (85)
Right middle lobe 3/3 (100) | p=0.18 2/3(67) Fp=0.01% 2/2 (100) | p=0.99
Bilateral lower lobes 8/9 (89) 4/11 (29) 16/18 (89)

Sensitivity 23/32 (72) 16/29 (55) 28/31 (90)
Specificity 7/7 (100) 10/10 (100) 9/9 (100)
Positive predictive value 23/23 (100) 16/16 (100) 28/28 (100)
Negative predictive value 716 (44) 10/23 (44) 9/12 (75)

Yield for benign disease:
Sensitivity 417 (57) 7/10 (70) 7/9 (78)
Specificity 32/32 (100) 29/29 (100) 31/31 (100)
Positive predictive value 4/4 (100) 77 (100) T (100)
Negative predictive value 32/35(91) 29/32 (91) 31733 (94)

Pneumothorax rate 2/39(5) 2/39(5) 3/40 (8)

Table 5: Diagnostic vields by size, location and disease tvpe: and pneumothorax rate

Am | Respir Crit Care Med Vol 176. pp 3641, 2007




Non electromagnetic Virtual Bronchoscopy- Lungpoint®
and Synapse ®
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VBN published data

First author Year Study VBN Bronchoscope Confir- Lesion Le- Diag- Lesions Diagnostic Compli- Compli- Complications
design system external mation  size sions, nostic <2cm, vieldfor  cations, cation
diameter of arrival selection n yield n lesions n rate
<2 cm
Shinagawa [16] 2004 Pro  Notused 2.8mm CT <2 ¢m 26 654% 26 65.4% 0 0.0% None
Asahina [26] 2005 Pro  Notused 4.0o0r53mm EBUS <3 ¢m 30 63.3% 18 44.4% 0 0.0% None
Asano [11] 2006 Pro  Bf-NAVI 2.8mm CT <3 ¢m 38  8l.6% 26 80.8% nfa nfa nfa
Shinagawa [17] 2007 Pro Bf-NAVI  2.8mm CT <2 ¢m 71 704% 71 70.4% 1 1.4% 1 PTX
Tachihara [29] 2007 Pro  Bf-NAVI 28or52mm Flu <3 ¢m 9%  62.5% 77 54,5% 0 0.0% None
Asano [10] 2008 Pro Bf-NAVI  4.0mm EBUS nfa 32 84.4% 15 73.3% 0 0.0% None
Eberhardt [33] 2010 Pro  LungPoint 2.8 mm Non-Flu nfa 25  80.0% nfa nfa 1 4.0% 1 PTX (0 CTT)
Omiya [30] 2010 Retro Bf-NAVI 28and4.0mm Flu <3 cm 37 757% 13 76.9% nfa nfa nfa
Iwano [31] 2011 Retro Notused 2.8mm Flu nfa 122 787% 30 73.3% nfa nfa nfa
Oshige [27] 2011 Pro Bf-NAVI  4.0o0r59mm EBUS nfa 57 84.2% 22 72.7% 0 0.0% None
Ishida [24)] 2011 RCT Bf-NAVI 4.0mm EBUS <3 cm 99 80.8% 58 75.9% 0 0.0% None
Asano [32] 2013 RCT Bf-NAVI 2.8 mm Flu <3 cm 167 67.1% 114 64.9% 4 2.4% 1 PTX (0 CTI),
2 Hemo, 1 Brad
Tamiva [28] 2013 Pro  LungPoint 4.0 mm EBUS <3 cm 68  77.9% 27 74.1% n/a n/a n/a
I Summary 868  73.8% 497  67.4% 1.0% I

Brad = Bradycardia; CTI = chest tube insertion; Flu = fluoroscopy; Hemo = hemorrhage; n/a = not available; Pro = prospective study; PTX = pneumo-
thorax; Retro = retrospective study.

Asano F et al. Respiration 2014



ORIGINAL ARTICLE

Ultrathin Bronchoscopy with Multimodal Devices for Peripheral

Pulmonary Lesions
A Randomized Trial

Masahide Oki', Hideo Saka', Masahiko Ando?®, Fumihiro Asano®, Noriaki Kurimoto®, Katsuhiko Morita®,
Chiyoe Kitagawa', Yoshihito Kogure', and Teruomi Miyazawa®

' " & sensitivity
59% vs 74%

Thin bronchoscope (4.00 mm and working chanel 2.0 mm) with
rEBUS inside GS n=150 vs

Ultrathin bronchoscope (3.00 mm and working chanel 1.7 mm) with
rEBUS alone n=155



STANDARD

Thin bronchoscope (4.0 mm and Ultrathin bronchoscope (3.0 mm
channel 2.0 mm ) with rEBUS and channel 1.7 mm) with
and sheath rEBUS without sheath




Virtual Bronchoscopic Navigation Combined
with Ultrathin Bronchoscopy

A Randomized Clinical Trial

Fumihiro Asano’, Naofumi ShinagawaZ?, Takashi Ishida3, Joe Shindoh*, Masaki Anzai>, Akifumi Tsuzuku?,
Satoshi Oizumi?, and Satoshi Morita®

Fluoroscopy Actual videobronchoscopy  Virtual navigation




TABLE 2. DIAGNOSTIC YIELD ACCORDING TO EACH PARAMETER

VBNA

NVBNA

Total

Lesion size
=10 mm
=10-20 mm
=20 mm
=20-30 mm

Lobe

Right upper

9/12 (75.0)
65/102 (63.7)

7)

39/48 (81.3)

e

6/11 (54.5)
56/99 (56.6)
62/110 (56.4)
38/57 (66.7)

25/47 (53.2)

Right middle

Right lower

Left upper

Left lower
Posterior—anterior radiograph

Invisible

1215 (80.0)
21/41 (51.2)
24/38 (63.2)
16/25 (64.0)

24/38 (63.2)

9/13 (69.2)
30/44 (68.2)
23/41 (56.1)
13/22 (59.1)

17/42 (40.5)

Visible
Bronchus sign
Absent
Present
Location
Central
Intermediate
Peripheral

88/129 (68.2)

9/18 (50.0)
103/149 (69.1)

10/13 (76.9)
25/35 (71.4)
77/119 (64.7)

83/125 (66.4)

14/30 (46.7)
86/137 (62.8)

3/4 (75.0)
34/42 (81.0)
63/121 (52.1)

Final diagnosis
Primary lung cancer

Metastatic lung tumor
Benign infection

Benign noninfectious disease

93/130 (71.5)
5/13 (38.5)
10/14 (71.4)
4/10 (40.0)

92/144 (63.9)
4/7 (57.1)
3/10 (30.0)
1/6 (16.7)




Bronchoscopic transparenchymal nodule access
(BTPNA): first in human trial of a novel procedure
for sampling solitary pulmonary nodules

Felix JF Herth, "% Ralf Eberhardt, ' Daniel Sterman,® Gerard A Silvestri *
Hans Hoffmann,” Pallav L Shah®’®

" X |

b .'r'.‘_
y—. &5o '
\‘ * _—"

=M BTPNA procedure was successtully completed in 10 patients
(83%), and a positive biopsy was successfully obtained in all 10

cases in which a tunnel was successfully created from the POE

Herth FIF, et al. Thorax 2015 70:326-332.




Original Article

Electromagnetic navigation transthoracic needle aspiration for
the diagnosis of pulmonary nodules: a safety and feasibility pilot

study F Thorac Dis 2016;8(1):186-194

r 1 . - 1 . 1 1 - - 1 . - 1
Lonny B. Yarmus', Sixto Arias’, David Feller-Kopman ', Roy Semaan’, Ko Pen Wang ', Bernice Frimpong',
Karen Oakjones Burgess', Richard Thompson®, Alex Chen’, Ricardo Ortiz', Hans J. Lee'

1. Conventional Bronchoscopy +
EBUS TBNA systematic assessment
2. EMNB+ Ultrathin Bronchoscopy
+ROSE

3. ETTNA+ROSE

Diagnostic yield : 92%
PTX: 21%

Complete Diagnosis combining
all available modalities:

One stop procedure
BEEEE—



Gaining access to the periphery of the

lung: Bronchoscopic and transthoracic
approaches Annals of Thoracic Medicine - Volume 12, Issue 3, July-September 2017

Abdelfattah Ahmed Touman, Vlasios V. Vitsas', Nickolaos G. Koulouris?,
Grigoris K. Stratakos'

Table 2: Comparison of diagnostic performance of various combinations of bronchoscopic and guiding
modalities

CT-TTNA">* Bronchoscopy Radial probe Electro-magnetic Combined | Combined JCombined Combined
with EBUS™*  navigation®* EMNand | VBNand JVBNand VBN, UB and

fluoroscopy™ RP-EBUS™ JRP-EBUS™'] UB™' RP-EBUS™
Overall 921 78 73 62.5-774 el D|agnnsm Diagnostic  Diagnostic
sensitivity (%) =Tl yield yleld
o =lolofo O olo
nodule <2 cm (%)
Clinically significant 2.8 1-4% Minor to 1.19
bleeding (%) moderate 1
Pneumothorax (%) 205 0224 1(04required 5.8 (0.29 required 8 059 2

(7.3 required chesttube)  chesttube) Does not

chest tube) require




Combined Techniques used Today

_' /rﬂ
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=

2 * Fluoroscopy

== « Biopsy/Needle/Brush

VR mapping and
pathway creation

e Radial mini probe
assessment

e (Ultra)thin
Bronchoscope

through the sheath



e Q78 non smoker
 CD, AH, AF
e RUL node accidentally found

PET + (SUV —17.4)
NO other findings in
PET-CT & Brain MRI
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Potential advantages:

More precision

Higher degree of movement
of the peripheral guide
sheaths

Potential disadvantages:
Steep learning curve

U Lack of tactile feedback
L Cost




MINEYMONIKO2 OZO2-XEIPOYPIIKH
BIOWIA

Antoduyn K6oTou¢, Xpovou Kot duodopiac yia Tov
ocBevn

Mpotipnon aacBevoug mpo¢ anoduyn aywviag Ko
NOPATOONC EKKPEROTNTOG

Oplo ektopnc 1 k. mep tou oltbiov

Alevepyela tayeiac Broyiog

KaAon®bn 38-52%

Kakonon 48-62% - 1o €va TPLTO LETACTOTIKA




Figure 1 Representative cross section of a chest CT scan with cross-
hatched areas on the left side of the figure showing regions of the
lung ordinarily accessible to intraoperative finger localization of
nodules. Insert A illustrates finger palpation of a peripheral nodule.
Representative cross section of a chest CT scan with cross-hatched
areas on the right side of the figure showing regions of the lung
ordinarily accessible to preoperatively placed hooks and coils for
nodule localization. Insert B shows the spiral wire localization tech-
nique with the coil placed just deep to the nodule.
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Figure 2 Representative cross section of a chest CT scan with cross-
hatched areas showing regions of the lung ordinarily accessible to
both the preoperative percutaneous placement of radiotracer mark-
ers in or near small nodules and intraoperative ultra sonography
localization. Insert A shows the gamma radioprobe locating intra-
operatively a previously marked nodule in the right middle lobe
adjacent 10 a completely developed oblique fissure. Insert B illus-
trates intraoperative ultrasonographic location of a left lower lobe
nodule adjacent to a completely developed oblique fissure.
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.. .. thoracoscopic
il hand-held 11-
mm-diameter
collimated
‘ gamma probe
C/ connected to a
gamma ray
detector unit
(ScintiProbe MR
100,
Pol.Hi.Tech.,
Carsoli, Italy)
The detector

b unit
transformed

gamma ray
emissions into
audio-visual
signals,
proportional to
the perceived
radioactivity.
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e NMapatetapevn dwadpuyn aspa: 4.9%
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