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Dual planar reconstruction Radial Echoendoscope

Simultaneous display of radial and linear images
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CBD stones Linear Echoendoscope

¢ To select patients for
ERCP, avoiding diagnostic
ERCP

Different Needles Available in Market

e Similar in design
and operation

« Disposable and
single-used

¢ 19G, 22G and
25G

Factors affecting outcomes of FNA
SR HY 45 SRR 2R

Needle size %3k K/

Use of stylet or not {5 f4X 2%

Use of suction or not {38 FAHI%
FNA needle maneuver jE#6 54
Needle type 2551

Type of lesion Jpas2k

Location of lesion J#

Number of passes #

On-site cytopathologist¥
Experience of endosonographerz=
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EUS FN Biopsy needle
Procore JEf&#f

« ProCore needle, reversed
bevel design & %1t
¢ 19G, 22G, 25G available

265 218

Role Of On-S|te Results from Results

Mediine .

cytopathologist ssipis

AR
FHRMIEM

Results after
duplicates and
non-English articles
removed

180 papers excluded

91
Full texts assessed
for eligibility

34 studies included
in lysi

WHAT NEEDLE TO USE IF
HISTOLOGY IS NEEDED?

YERFEIE T2 5T EEBHF?

e

Procore vs other needles

Procore 5 E & EL




60M

? Recurrent Ca
esophagus after
esophagectomy

Hypermetabolic
LN at paraaortic
level

Table 3. Summary of studies comparing EUS to helical CT for pancreatic cancer

Detaction Accurncy for resectability Seesitivity for vascular invasica
EUS
bz
V34

More accurate in the
identification of small

pancreatic tumors. B8 CEVS | G
. 90% 40% 33%
Invasive, operator . - .

dependent

EUS in Ca pancreas

 Diagnosis:
= FNA, Trucut
= Staging of CA pancreas

e Treatment:

= Locally invasive / borderline resectable tumor:
Fiducial placement

= Unresectable tumor: CPN, biliary drainage,
delivery of anti-tumoral agents

Diagnosis —
EUS-guided FNA

*Pooled sensitivity: 85%
*Pooled specificity: 98% p d e eophso
*PPV: 99% 7
*NPV: 64% . )
*Sensitivity improved with the

presence of on site pathologist

*Observed complication rate:

1-2%

» Complications: bleeding,

infection, self-limiting

pancreatitis, tumor seeding;

Similar to CT-guided Bx

ORIGINAL AKTICLE. Gl Sndoncopy
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Staging

Amarican Joint Commitiee 0n Cancer (AJCC) TNM Staging of Pancreatic Cancer (2010)

Uacasse coly S Burgical fescton of the BaNcreas (and adjacent iymeh noses). a singie TN
classcason %

Primary Tumor (T) Reglonal Lymph Nodes (N)

TX Primacy lumoe cannck be assesnd KX Rogiceal iymeh noses cannt be sssessed

T0 Noevidosco of pr N0 Noreg
N1 Regioral

38, 7 Cm Of ks In Groaest Gmention

Deatant Metastasis (M)

95, more than 2 reaes:

Stage Grouping

a8 e ‘Panieir” classfication e oW & o

Stage A ™ O (]

Reported accuracies by upe T2 W W
: SegeEA T3 N W

EUS Stage 18 ™ Nt ~O

T: 63% - 94% noom
oM ow

N: 41% - 86% Stage Te AryN WO

M: Liver, ascites Sagelv Ay T AN M

I 7. A

Staging — Nodal Staging

Main stations: perigastric, | & e
periduodenal, celiac, hepatic hilium, W

+/- mediastinal (~5% may present

with LN metastasis at this level)

Accuracy: 64 — 82%

Difficult to distinguish between
malignant and inflammatory
lymphadenopathy

= Round, distinct border, >1cm

EUS-guided FNAC may be
necessary

Case
A 67 year-old gentlemen had refused surgery for a
PNET
EUS and CT confirmed a 1cm non-functional
hypervascular lesion at the neck of the pancreas

FNAC reviewed clusters of monotonous tumor
cells that were immunoreactive to synaptophysin

Scheduled for EUS-guided alcohol injection

sculty of Medicine

Teoh GIE 2013
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Staging - Local Staging

Reported accuracies
of local staging by
EUS in pancreatic
cancer: 62 — 94%

ystemati
ic ultrasonography CT for locoregional staging of pan
Ramsay D, et al. Ident

Tamm EP. Diagnos

EUS accuracy: 40 — 100%

Venous invasion:
= Sensitivity: 56%;
= Overall accuracy: 50%
= Equal or superior to CT

Portal vein and confluence:
= Sensitivity: 60-100%
= Superior to all imaging modalities

SMV, SMA, celiac axis:
= Sensitivity decreases to 17-83%,
17% and 50% respectively
= Helical CT better

J Garcia. Endoscopic ultrasound in the diagnosis
and staging of pancreatic cancer.

Changing scope of UGI malignancies

Early gastric cancers/dys

Early esophageal cd

malignancie
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AJCC 7t edition esophageal cancer

EUS in triaging Rx modality
Squamous esophageal cancers

Primary tumour (T)

Tis High grade dysplasia

T1 Invading to lamina propria

T2 Invading to muscularis propria |V|1/2 SC(_: or
T3 Invading adventitia dySpIaSIa
T4a Resectable cancer invading adjacen

T4b Unresectable cancer

Regional nodes Any peri-esophageal nodes (including cervical and
celiac nodes)

NO “ No regional nodes
N1 1-2 regional LN’s
N2 3-6 regional LN’s
N3 > 7 regional LN’s

Early esophageal cancers (EEC)

« Involving mucosa (m1,2) o« M1+ M2 lEso.
= Associated with low risk of LN metastasis = No LN metastasis
e M3
« Significantly better survival ~ 90% = 9%
e SM1 (< 200p)
= 19%

Accuracy of EUS in EEC

1. Exclude tumours . 54 EEC and 52 Barrett's adenoCa
with submucosal a

invasion R 4% » EUS vs histology
3 by » Overall accuracy 73.5%, PPV 40.6%, NPV
. Detect Plase. . 1A 88.9%
paraesophageal B
LN’s

uTim, n (%) 62(76.5%) 8(38.1%) 102

. Detect of celiac : uTlsm, n (%) 19(23.5%) 13(61.9%) 32
LN's




Lymph node staging EUS vs CT

EUS CcT
Sensitivity 75% 38%
Specificity 97% 100%
Positive predictive 75% 100%
value
Negative predictive 98% 95%

value
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112 Sensitivity

T1b Sensitivity

T1a Specificity

T1b Specificity

Diagnostic accuracy of EUS in differentiating mucosal versus
submucosal invasion of superficial esophageal cancers: a systematic
review and meta-analysis

19 studies

1019 patients

Squamous and adenocarcinomas
Pooled analysis:

T1la: Sensitivity 0.85 (95% CI, 0.82-0.88),
Specificity 0.87 (95% Cl, 0.84-0.90)
T1b: Sensitivity 0.86 (95% Cl, 0.82-0.89),
Specificity 0.86 (95% Cl, 0.83-0.89)

5icu’

Thosani GIE 2012

Selective use of EUS for EEC

Squamous esophageal carcinoma

« If high certainty for mucosa involvement
only => EMR/ESD

« If suspicious of SM involvement => EUS
Adenocarcinoma esophagus

« If high certainty of mucosal or SM
involvement only => EMR/ESD

* EUS performed to rule out T2 involvement
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Advanced Esophageal cancers
Role of EUS

Pattern of LN spread

» Determine patients for neoadjuvant or
definitive CRT
= N +ve
= Serosal involvement
» Assess presence of adjacent organ
invasion
= Trachea
= Aorta
= Pleura

Sui8e3s |epou sN3

Accuracy of EUS in advanced esophageal
cancers

Technique No. of studies T accuracy % N accuracy %
patients (range) (range)
1154 45 (40-50) 54 (48-71)

1035 85 (59-92) 77 (50-90)

Technique No. of studies Sensitivity (%) Specificity (%)
CT T stage 40-80 14-97

EUS T stage 71-100 67-100

CT N stage 40-73 25-67

EUS N stage 20 60-97 40-100

Nodes

JCC 7™ edition R
Ca Stomach

Carcinoma in sity: intraepithelial tumor without invasion of the
lamiza propria
1 Tamor invades lamisa propria, muscularis mucosas, of
submocosa
. 12 Temor invades lamina propeia or muscularis mecosae
* Changes in 1h Teno iavadcs sobemmcoss
Tumor invades muscularis propeia

T3N3 definition 3. Teaepencrtos bscntal coanoctv e whiont lavason

of visceral peritoneum or sdjacent structures. T3 tumors also

Ca O eso . T3 & T4 n hose extendiag into the gastrocalic o gastrohepatic
i %, or into the greater ar lesser omentam, without

0o of the visceral peritonesm coverisg these

structures

4 Tumor invades serosa (visceral peritoncum) or adjacent
structures

Temor invades serosa (visceral peritoncsm)

b Temor invades adjacent stnactares such as spleea, transverse

colon, liver, diaphragm, pancreas, abdominal wall, adrenal

gland, kidacy, small insestine, and retroperitoncum

Regional lymph mode(s) cansot be assessed
No regional lymph node metastasis

Metastasis in 1 10 2 regional lymph sodes

Metastasis in 3 10 6 regional lymph nodes
Metastasis in 7 or more regional lymph nodes




EUS in triaging Rx modality
Gastric Cancers

Laparoscopic Open Palliative

e gastrectomy  gastrectomy chemo

— A A |
EUS EUS

e Tlm

« No change in
the mucosal or
submucosal
layer
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Role of EUS
Early gastric cancer

¢ Exclude tumors
with SM of
invasion

* Exclude para-
gastric and regional
LN mets

* EUS - T1sm2

» Arched shaped Sm
layer

* Histology — invasion
to submucosa

Accuracy of EUS compared to histology
Early gastric cancer

» 178 patients » 235 patients

» Overall accuracy * Mucosal
80.7% = 99% M or SM1
= Mucosal Ca: 97.6% « Superficial SM

= Ulcerative cancers or = 87% M or SM1
SM invasion: 83.6%

Kim et al J Gastroenterol Mouri et al J Clin
Hepatol 2010 Gastroenterol 2009
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Accuracy of EUS
Advanced gastric cancers

Patients EUS (%) CT(%) MRI (%)

Ziegler et al 108 86 43 -

Kuntz and Herfath 82 73 51 48
Bhandari 63 88 83 -
A
N staging

Kuntz and Herfath 82 87 65 69

Zielga 108 74 51 -
Bhandari 48 79 75 -

Metastatic Ca stomach

& &

Independent predictor of peritoneal
disease

10



Efferent loop obstruction after total
gastrectomy

Role of EUS in Lung Cancer Staging

Rusch et al. J Thorac Oncol 2009; 4: 56897792‘:

4
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Metastatic
adenocarcinoma

Seventh Edition of TNM Classification of Lung Cancer

NSCLC Staging T Staging Crtesia

Tia [s85&
Lo 75 ) “Zemt
z.;. ™ |a Zem b
= - T2o  [Any .t I ST
A | 18 e Y. e
Aye b cord [ie
s
T = Yo JAybcora  [Any

Procedure
Thoracotomy
(surgical opening of
he chest)

eft parasternal

ediastinotomy
Cervical
mediastinoscopy

ideo-assisted

oercutaneous FNA
under CT guidance
Bronchoscopy with
lind transbronchial
FNA
Fndobronchial
pitrasound (EBUS)

Endoscopic
Jitrasound (EUS)

3_|N Staging (Lymph Node)

#10-#11

Advantages

Allows the most thorough inspection and
sampling of lymph node stations, may be
followed by resection of tumor, if feasible

Access to station 5 (aortopulmonary
window lymph node)

Still considered the gold standard by
many, excellent for 2RL 4RL

Good for inferior mediastinum, station 5
and 6 lymph nodes

More widely available than some other
methods

Less invasive than above methods

Direct visualization of lymph node
stations. Complements EUS: covers

Disadvantages

Most invasive approach, not indicated for
staging alone, significant risk of
procedure-related morbidity

Limited applications, invasive

Does not cover all medastinal lymph
node stations, invasive

Invasive, does not cover superior anteriol
mediastinum

Traverses a lot of lung tissue, therefore
high pneumothorax risk, some lymph
node stations inaccessible

Relatively low yield, not widely practiced,
bleeding risk

More invasive than EUS, few
practitioners, but rapidly growing in

lymph node stations 2R and 4R which are  popularity

difficult to access by EUS
Least invasive modality, uses the

Cannot reliably access right sided

to access iastinal lymph
nodes, excellent for station 5, 7, 8 lymph
nodes. Useful for station 2L and 4L, L
adrenal, celiac lymph node and liver

lymph node stations 2R and|
4R
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Mediastinoscopy/EBUS-TBNA
@ EUS-FNA
@ Parasternal Mediastinotomy

Endoscopy 2006;

Endoscopic Ultrasound-Guided Fine Needle
Aspiration of Mediastinal Lymph Node in Patients
With Suspected Lung Cancer After Positron
Emission Tomography and Computed Tomography
Scans Ann Thorac Surg 2005;79:263-8

104 patients with suspicious PET or CT

Endoscopic Ultrasound Reduces Surgical Mediastinal
Staging in Lung Cancer
A Randomized Trial Am | Resplr Crit Care Med Vol 177. pp 531-535, 2008

Kurt G. Tournoy', frederic De Ryck!, Lieve R Vanwalleghem!, Frank Vermassen', Marleen Praet’
Joachim G. Aerts?, Georges Van Maele’, and Jan P. van Meerbeedk

Surgical Staging® EUS-FNA
Characteristics (n=19) (n = 19) P Value

Sensitivity 73 (39-93) 93 (66-99) 0.29
Specificity 100 (69-100) 100 (47-100) NA
Positive predictive value 100 (63-100) 100 (75-100) NA
Negative predictive value 73 (39-93) 83 (35-99) 1.00

Surgical Staging  EUS-FNA
(n=21 (n=19) PValue

Procedure Variable

Surgical staging procedure, n (%)

No 0 13 (68) 0.0001

Yes 21 (100) 6(32)
Complications, n (%)*
Pedoration/bleeding 1(5) 0(0) 1.00

Hospital stay, nights, median (range) 2(1-22) 0 (0-5)

14/6/16

s Endoscopic Ultrasound Added to Mediastinoscopy for
Preoperative Staging of Patients With Lung Cancer

Jouke T. Annema; Michel | Verstaagh; Maud V

selig; et al

JAMA. 200

Table 2. Preoperative Staging

Stage Medastinoscopy EUS-FNA

Table 3. Diagr

Lung ¢

Do we still need EUS if EBUS is

available?

12
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7.8% 8.0 883 083 e
3eveus cass 20,5 e aex

From Chest 2008; 133: 887-91

From Chest 2004;

Aortic Nodes
@ 5 Subsoric (AP window
@ & Para.dortc (ascending

Inferior Mediastinal Nodes
©® 7 Subea
@ 8 Parassophages

@ 9 Pumonary Ligament

EUS-FNA > Extra-thoracic JAMA  tirgeiniyesns sntoscorcsiaaina of suspeces

Wallace; Jorge M. S. Pascual; Massimo Raimondo; et a

Table 3. Estimated Sensitiv

Liver (especially left lobe) - i g
Celiac axis : S
Para-aortic LN

Adrenal gland (especially left side)

Table 4, Selected

Comparisork n (%) [95% CIj® P Value®

13



EUS guided interventions

EUS-guided celiac plexus neurolysis or
ganglion neurolysis

EUS visualization and direct celiac ganglia neurolysis predicts better

pain relief in patients with pancreatic malignancy (with video) ~54
Gl Ascunc
Jalme Merc

Aforso Ribeiro, MD, Isildinha Rels, DePH, Calo Rocha-Lima, MD, Danay Slecman, MD,
MD, Joe Levi, MD

¢ The celiac ganglia
located to the left of
the celiac artery,
anterior to the aorta

Predominantly oval or
almond shaped, with

irregular margins,
ranging in size from
2x3 mm to 7x20 mm

14/6/16

EUS 2008 Working Group Recommendations

Celiac Plexus Neurolysis

Drainage of pancreatic fluid collection
Biliary ductal drainage

Ablation of pancreatic cyst neoplasm

Drainage of pelvic abscess Moderate priority
Implantation therapy
Injection therapy

Anti-tumor therapy (RFA)
Pancreatic duct drainage

Low priority

e

EUS-guided celiac plexus block/
neurolysis for pain relief

Celiac nerve block
(CPB)

Injection of corticosteroid
for temporary bock

Celiac plexus
neurolysis (CPN)
Injection of absolute
ethanol to destroy the
plexus

EUS Guided Direct Celiac Ganglia Neurolysis

All patients EUS-CPN-G EUS-CPN-T
No. % No. % No. % Pvalue
Patients 64 100 40 100.0 2 1000
Pain
Baseline
Mean (SD) 67(19) 64(20) 7.1(1.67.0) 110
Median (range) 703-10) 65 (3-10) 7.0 45-10)
At week
Mean (SD) 4523 3709 59(22) <001
Median (range) 48(0-9) 40(0-9) 60(1-9)

14
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EUS CPN vs CGN : Multicenter RCT

68 patients upper abdominal cancer pain
Visualization of ganglia was possible in 30 cases (88 %)
in the EUS - CGN group.

The positive response rate was significantly higher in the

EUS - CGN group (73.5 % vs 45.5 %; P = 0.026).

The complete response rate was also significantly higher

in the EUS - CGN group (50.0 % vs 18.2 %; P = 0.010)
Ca pancreas EUS - CGN is significantly superior to conventional EUS

Treatment of Pancreatic Necrosis

» Open necrosectomy:
Standard definitive
treatment

EUS-guided drainage of peripancreatic Morbidity 95%
fluids Mortality 39%

Significant risk of long-
term pancreatic
insufficiency

EUS vs surgical cyst-gastrostomy New devices for cystogastrostomy

Surgical cyst-gastrostomy EUS cyst-gastrostomy
« N=20 *« N=20
Success rate: 100% Success rate: 95%
Complication: none Complication: none
Recurrence: 1 Recurrence: 0
Re-intervention: 10% Re-intervention: 0%
Hospital stay: 6 days 2 days (P<.001)
Cost per case: $15052 $7011 (P:'OOS) Lumen apposing stent Lumen apposing stent Bi-flanged

Better QOL (physical & (AXIOS, Xlumena) (Niti-S Spaxus, Taewong) (Nagi, Taewong)
mental health scores)

15



Cautery tipped lumen apposing stent

Nagi stent for pseudocyst

9 patients (5 pseudocyst
and 4 WOPN)

100% technical success
rates

77.8% clinical success
No early complications

2 late complications
(bleeding and migration)

100% removal

Potential advantages&{FHYEFLA

1. Logistic advantageZ LA
= Performed in the same session as ERCP
* {EERCPH [ —#H{T
2. Physiological advantage4: ¥ {34
= Internal drainage without need of external drains

NS DRAR LR AN R
3. Anatomic advantages?s [fi & LA
= Options of anatomical drainage available
according to patient [ HRAE B E R HEEES DRI E

‘JQ?:‘)

Direct TEN through stent

EUS-guided biliary drainage

Indicationss |77 R A

Any cause of failure to access the bile duct

(EREEE=ENUSE]

» Failed ERCP - ERCP&

« Malignant obstruction of duodenum-—#5
AR

« Surgically altered anatomy AR 48

%‘ﬂgg‘j}

14/6/16
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EUS guided drainage — anatomical
considerations

1. Biliary
— Access routes
¢ Transhepatic
* Extrahepatic
— Drainage route
¢ Transmural

e Transpapillary B

2. Pancreatic

— Antegrade / rendezvous

3. Gallbladder

EUS guided cholechoduodenostomy

EUS Bile duct drainage
HERENES IS THEESIRA

+ Technical success ratesf LI 80-100%
 Complication ratesFf & ER

=11 -20%

* Most common pneumoperitoneum =g

= Bile leakfBifE
* BleedingH: M

= ? Dependent on access and drainage routes
L3 34N

= BURTERIFIS

J

EUS-guided rendezvous ERCP

#55

5 pe?
s e

lentification of left lateral
gmental duct for puncture

The important question!!

» Does EUS methods provide longer
patency as compared to ERCP and
SEMS?

o HENSJTAMERCPHLE, w28 @iyt
EEE4F?

* Is EUS BD comparable to surgery in terms
of patency?

* A NEHEES DL T RS D, #igR
HEEEEF?

}‘5.‘;92‘_1)

14/6/16
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. : EUS guided-gallbladder stenting
EUS guided gallbladder drainage N AR B A ST 4 < 22

Novel lumen apposing stent
- AXIOS

Developed by K Binmoeller
) Nitinol fully covered SEMS
* Increased risk SlESEXE

* Stent migration »— Flared flanges for

= Bile leak anchorage& im0 & E

= Pneumoperitoneum Luminal diameter 10-15mm
Low margin of error!!! Ef%10-15mm

Need of lumen apposing s
stent is essential! de la Serna-Higuera GIE 2013

« Non-adherent organ
« Freely mobile

4

Pros and cons{f: f5 Rk 5 New HOT AXIOS

« Allows endoscopic Technically demanding#

assessment of N =2 Single-step endoscopic ulirasound-guided
gallbladder 7 ¥ AHZE AN £ = Small margin of error gallbladder stenting with a cautery
Fats Possible chance of food equipped stent delivery system for the

= Stone removal lRG trapping in gallbladder#& lumen apposing stent.

. i i IN LY iy an ~

%ﬁ}fﬁl&m;f malignancyfs YR AERE

Lacks external drain and
improved comfortfR= sp
MRELRSTEE

Low risk of unintended
bile duct injuryfEE {751
b 5

=N=:1

« Expensive) i

GALAXY 47 %% o 5

EUS-guided Ibladder drainage with the  10S stent in patients with acute
cholecystitis unsuitable for surger : a feasibility study

GALAXY Findings

EUS-guided gallbladder drainage has
been shown to be feasible with the AXIOS
stent

Based onthe GALAXY study, technical and
clinical success 100%

Morbidity rate 13%

Stone retrieval possible in 11 patients
(33.3%)

Institution Number of
patients

Prince of Wales Hospital

University Medical Center 2
Utrecht

Tokyo Medical University 4
Gemelli Hospital 2

Hospital Univeristario Rio 5
Hortega

oL

18
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EGBD vs PTC [1]

Teoh DDW 2015

EGBD PTC P-value
N =58 N =58

Age (years) 83.83(7.32) 81.22(7.94) 0.312
EUS QUIded GB drainage VS ASA grade I/1I/111/IV 1/4/9/4 1/5/8/4 0.982
Percutaneous cholecystostomy in
surgically unfit patients
Mortalities (%) 2(11.1) 1(5.6%) 1
Unplanned admissions (%) 6.9 70.7
Recurrent cholecystitis (%) 0 3.4 0.244

Feasibility of GB intervention P160633A
23S =, ame :

HE%W %%;éﬁgqﬂfj réE Chan, Teoh DDW Sex: Age:

2015 D.0.Birth:

17 patients received cholecystoscopy 12/09/2012
NBI magnifying endoscopy of GB mucosa S
possible and correlated with histology

O A

4 patients with stone removal, lithotripsy in 1
patient with large gallstones#.4

Probe based confocal and EUS in 1 patient
with suspected Ca GB L ExfE6:

SCv:1

Physician :
Comment :

Aid in diagnosing early GB cancer?

Follow-up
cholecystoscopy 3/12
after EUS GBD
Polypoid lesion seen

in GB

NBI + confocal + EUS |
Bx confirmed

adenoca GB

19



Conclusions 4 it

EUS-guided biliary drainage increasing
performediB /= N%:51G T AEE 5K
AT

The procedure is opening new possibilities
to access the biliary tract

ZREF T A BB EHHORT RETE

Further large scale studies are required to
assess how the procedure compares to
traditional procedures

HE—H MR IEA T R TE F I Th R
;;“‘1 SP:‘.,
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