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Interventional EUS for 

Pancreatico-biliary Disease



Dilemma of 

Pancreatic Cysts
Å Pancreatic cysts are increasingly found with widespread use of high quality imaging 

studies - 3% of abdominal CT have incidental pancreatic cysts

Å Most small (<3 cm) pancreatic cysts probably benign branch-type IPMN or simple 
cysts 

Å Cyst fluid analysis not very helpful
ï Neither cytology, fluid CEA, nor gene markers is perfect in detecting mucinous cyst

ï Natural history of mucinous cystadenomas is unknown

ï Branch type IPMN are mucinous but have low malignant potential

ï 1% risk of complication from EUS FNA of cysts (infect, bleed, pancreatitis)

Å EUS evaluation is important to rule out mass lesions

Å Only treatment is surgical resection
ï Real morbidity with surgery

ï Who benefits from surgery?

ÅAre we hurting more patients than we help?



Pancreatic Cyst FNA ïLimited Utility 

in Surgical Decision Making

Fischer DDW 2009 #1032

Å16 cystic lesions with FNA and Surgery

ÅEvaluated for mucinous lesions or cancer

ÅSens 58%, Spec 100% 

ÅPPV 100%, NPV 44%

ÅConclusion:  EUS FNA cytology not 

adequate for surgical decision making



How do we Manage Other 

Pre-Malignant Lesions

ÅColon Adenoma Ÿ Polypectomy

ÅBarrettôs with High Grade Dysplasia Ÿ  Thermal 

Ablation

ÅPancreatic Cyst Mucinous Cystadenomas Ÿ ???



EUS-Guided Ethanol Lavage with 

Paclitaxel for Pancreatic Cysts
Oh DDW 2009 #799

Å29 patients ïmean f/u 17 months

ÅMean diameter 30 mm

ÅPresumptive dx: 5 MCN, 5 SCN, 1 PC, 18 IC

Å93% Response rate

ï76% complete response

ï17% partial response (5-25% remain)

ï7% no response (>25% cyst remain)

Å1 episode of mild pancreatitis

Seems effective 

Probably safe ïneed more experience

Which patients would benefit? Endocrine tumors?



EUS-guided Trans-gastric 

Pseudocyst Drainage



Prototype Forward Viewing Therapeutic 

EUS FNA Scope
Voermans, GIE 2007;66:1013-1017



EUS Guided Hepaticogastrostomy

Savides et al, GIE Supp 2009 



EUS Guided 

Choledochoduodenostomy

Itoi & Yamao 

GIE Supp 2009



EUS FNI Placement of 

Fully Coated Metal Biliary Stents
Park DDW 2009 #801

Å12 patients with malignant biliary obstruction and failed ERCP

ÅUsed EUS scope entirely

ÅFully coated metal stents ï10 mm x 4-6 cm, 8 Fr catheter

Å7 trans-hepatic stent

ï2 patients mild intraperitoneal air

Å5 trans-duodenal stent

ÅMean f/u 4 months

ïNo stent malfunction

ÅConclusion:  Feasible alternative to PTBD

Clearly feasible but there is chance of complications



Pancreatitis



Autoimmune Pancreatitis

Å Often presents as obstructive jaundice

Å Can have isolated biliary strictures

Å Associated with autoimmune diseases (esp. 
PSC, Sjögren's, RA, IBD, renal, sclerosing 
mesenteritis - ?systemic dz)

Å Labs often reveal elevated serum IgG type 4
(>135 mg/dl)

Å CT ñsausage shaped pancreasò, ñhalo 
effectò, or ñmassò

Å Pancreatogram ïvery thin pancreatic duct

Å Pathology = lymphoplasmacytic sclerosing 
pancreatitis

ÅTreatment is Prednisone!



Autoimmune Pancreatitis

Okazaki, JOP 2005

Diffusely enlarged pancreas

ñsausage shapedò
Thin pancreatic duct & CBD stricture



Autoimmune Pancreatitis
50-year-old male with obstructive jaundice

Prednisone



The Prevalence of Elevated IgG4 Levels in 

patients with Primary Sclerosing Cholangitis

Bjornsson DDW 2009 T1871

ÅñAutoimmune cholangitisòcan be seen with or 
independent of AIP

ÅAIP associated with IBD

ÅIs there overlap of AIC and PSC?

ÅMulticenter prospective study

Å9/88 (10%) had elevated IgG4 on repeat tests

ï4/9 (44%) had h/o pancreatic disorder

Å(panc atrophy-2, panc mass-1, panc cyst-1)

Should all patients with PSC get serum IgG subtype 4?

If elevated IgG4, trial of steroids?



Pancreas Divisum (PD) Is Not a Cause 

of Idiopathic Pancreatitis by Itself
Bertin DDW 2009 #475

ÅEvaluated PD with 
MRI

ÅConclusions

ïRates of PD no 
different from 
controls, but very 
high in CFTR 
mutations

ÅPossibly co-factors

ÅTreatment may not be 
sphincter issue

Pancreas

Divisum on 

MRI

Idiopathic

Pancreatitis

(n=40)

5%

Cystic Fibrosis 

CFTR Gene 

Mutation 

(n=30)

47% 

(p<0.0001)

Control Group 

(n=45)

7%



Decreased Mortality in Acute Pancreatitis 

Related to Early Aggressive Hydration
Wall DDW 2009 #472

Å Intravascular volume depletion 
(i.e. Hct >45) associated with 
poor outcome

Å Early aggressive IV hydration 
may improve outcome

Å Case control series in community 
hospital comparing 1998 and 
2008 cases

Å Conclusions
ï Early aggressive hydration may 

result in improved outcome

1998 2008 P-

value

IV 

Hydration 

Rate

188 

cc/hr 

for 1st

12 hrs

284 

cc/hr 

for 1st 12 

hrs

<0.05

Organ 

Failure

12% 10% NS

Pancreatic 

Necrosis

15% 4% <0.05

Death 12% 4% <0.05



What Is the Risk of Recurrence After a First 

Episode of Acute Idiopathic Pancreatitis?

Ruel DDW 2009 #477

ÅRetrospective review of IAP admits from 1998-2005 at single 
hospital

ïNormal US or CT

ï118 patients with idiopathic AP

ïF/u 8.4 months

Å21% (25) had at least 1 relapse, 4% 2 relapse, 3% >2 relapse

ï11/25 (44%) had subsequent dx

Å5 stones/sludge, 4 chronic pancreatitis, 2 pancreatic cancer (1 and 2 years 
after initial AP)

Note:  Especially consider further diagnosis (i.e. EUS or MRI/MRCP)

in elderly patients, new DM, wt loss, or and FH at higher risk of malignancy



Timing of Enteral Nutrition in Patients with Predicted 

Severe Acute Pancreatitis:  An Early Start is 

Associated with a Reduction in Bacteremia

Bakker DDW 2009 #473

ÅDutch multicenter 

study

ÅPart of ongoing 

probiotics trial for 

acute pancreatitis

ÅSuggests there may 

be a benefit for early 

(<48 hr) of starting 

naso-jejunal feedings

Early NJ  

Enteral 

Nutrition 

<48 hrs

Late NJ

Enteral 

Nutrition 

>48 hrs

P-

value

Infectious 

complications

27% 34% NS

Bacteremia 14% 27% 0.024

Infected 

necrosis

11% 13% NS

Pneumonia 16% 14% NS



Small Bowel Capsule and 

Deep Enteroscopy



Deep Small Bowel Enteroscopy

ÅDouble balloon enteroscopy (Fuji)

ïFuji enteroscope

ÅSingle balloon enteroscopy (Olympus)

ïOlympus enteroscope

ÅSpiral overtube enteroscopy (Spirus)

ïWorks with any enteroscope (Fuji or 

Olympus)

ÅDouble balloon overtube/catheter

(NaviAid/Smart Medical Systems)

ïWorks with ANY endoscope

Proving to be invaluable for assessing suspected small bowel 

abnormalities

Take a long time (1-2 hrs)



Jejunal Adenocarcinoma

Å40 yo woman with 1 year intermittent 

abdominal pain and iron deficiency anemia

ÅPush enteroscopy, colonsocopy, CT, SBFT, 

capsule, and CT enterography neg

2nd capsule endo Annular distal jejunal mass on DBE

Tumors Most Common Cause of Obscure GI Bleeding if Age < 50



Comparison of Sensitivity and Diagnostic Accuracy of 

Capsule Endoscopy, CT Enterography, and Double 

Balloon Enteroscopy for Detection of Small Bowel Lesions

Pasha, DDW 2009 #940

Å72 patients had all 3 tests

ÅTrue positive defined as lesion 
present on 2/3 tests and/or 
positive DBE

ÅConclusions

ïDouble balloon has overall 
higher sensitivity than CE or CT

Capsule 

Endoscopy

Sens/spec

CT 

Enterography

Sens/Spec

Double 

Balloon 

Enteroscopy

Sens/Spec

All Small 

Bowel 

Lesions

68/63 49/94 92/100

Vascular 

Lesions

80/100 53/97 93/100

Inflammatory 

Lesions

50/95 23/100 86/100

Neoplastic 

Lesions

50/87 57/97 86/100

If high pretest probability of small bowel lesion, then should do 

DBE because of low sensitivity of CE and CT Enterography



Prospective Multicenter Trial Comparing Double Balloon 

Enteroscopy (DBE) and Single Balloon Enteroscopy (SBE) in 

Patients with Suspected Small Bowel Disorder

May (Germany) DDW2009 #915

Å Endpoint COMPLETE ENTEROSCOPY

ï Either upper alone or upper/lower routes

Å Used DBE scope with either 2 or 1 balloons

Comments:

Very high ñcomplete enteroscopyò rates compared to US experience

Unknown if applies to different manufacturers of scopes

Double Balloon

(n=50)

Single Balloon

(n=50)

P-value

Complete Enteroscopy 66% 22% <0.0001

Diagnostic Yield 50% 42% ns

Conclusion:  DBE has higher Complete SB Visualization Rate than SBE



Utility of DBE in Patients with 

Previous Incomplete Colonoscopy
Schneider, DDW2009 #T1378

Å51 patients who had ñfailedò standard colonoscopy ï
did not reach cecum

ÅReached cecum in 100% patients

ÅTime to cecum:  13 +/- 5 minutes

Å65% ñsignificant pathologyò ï1 cancer

ÅConclusion:  DBE can achieve high rates of complete 
colonoscopy after failed standard colonoscopy

Especially useful in long redundant colons.

Uncertain if as useful in setting of surgical adhesions.

Consider instead of CT colonography depending on clinical suspicion



Does Capsule Endoscopy Improve Outcomes in 

Obscure GI Bleeding:  RCT Capsule vs SBFT

Laine, DDW 2009 #296

Å Patients with obscure GI 
bleeding and negative EGD, 
Colon, Push Enteroscopy

Å 82 occult bleeding / 54 overt 
bleeding

Å Mean age 53; 37% on NSAIDs

Å Followed regularly for 1 year

Å Conclusions

ï Capsule detects more lesions 
than SBFT for obscure bleeding

ï Most patients with obscure 
bleeding tend to have low 
rebleeding rates

Capsule

(n=66)

Dedicated Small 

Bowel X-ray

(n=70)

Positive findings 30%

(erosions/ulcers)

7% 

(diverticula)

(p<0.001)

Subsequent 

hospitalization 

for bleeding

12% 4%

Subsequent 

transfusion

8% 4%



Bowel Preps for Capsule Endoscopy
Å No clear consensus on prep versus overnight fast

Å Viazis et al  GIE 2004
ï Randomized 2 Lit PEG day before vs clear liquids day before

ï Adequate prep
Å90% PEG group vs 60% clears group (p=0.004)

ï Diagnostic Yield
Å65% PEG group vs 30% clears group (p=0.003)

Å Simethicone
ï Two randomized studies suggest better visualization

Å Seymour, DDW 2009 #327
ï Split dose PEG + Simethicone vs Overnight Fast

ï Improved prep quality; no difference in diagnostic yield

Numerous studies suggest better visualization with PEG prep + simethicone

Still uncertain if improve diagnostic yield



High Dose Bisacodyl as Part of a Colonoscopy 

Preparation May Cause Colon Ischemia
OôReilly DDW 2009 #942

ÅGroup practice switched to using 

Miralax/Gatorade/Magnesium Citrate with four 5 

mg (20 mg) bisacodyl tablets

Å22,448 colonoscopies in 10 month period

ï9,000 with bisacodyl and 13,000 without

ïIschemic Colitis found on pathology

Å0.48% in bisacodyl

Å0.07% without bisacodyl

ÅRates of ischemia went back to baseline when bisacodyl stopped

Another example of bowel preps causing inflammatory changes

(Previously noted with phosphosoda preps)

Note this is HIGH DOSE Bisacodyl 20 mg



Sedation Issues

ÅCrossroads period for GI Endoscopy

ÅPatients want complete sedation (i.e. Propofol)

ÅEndoscopists striving for greater productivity (i.e. 
faster throughput)

ÅIncreasing number of cases in U.S. done with 
Anesthesiologists/Nurse Anesthetists
ïWho will pay?

ÅHow can this be done safely?
ïMonitoring

ïBlack box warning 

ïHow to prevent system errors such as Endoscopy Center of 
Nevada Hepatitis C tragedy



Why Might Propofol be ñBetterò than 

Moderate Sedation?
Å Increase patient/nurse/physician satisfaction

ÅFaster recovery
ïTime to discharge 41 min for NAPS propofol colonoscopy versus 71 min 

for moderate sedation versus (Sipe, GIE 2002)

Å Increased productivity (throughput)
ïWith propofol can perform 1.76 colonoscopies in the time it takes for 1 

colonoscopy with mod sedation (Vargo, J Clin Gastro 2007)

ÅFewer unsuccessful or incomplete procedures

ÅMore patients want to come to your unit
ï Increased overall case load

ïIf you donôt offer, your unit may loose patients!

Å Increased revenue (and hopefully profit)



Investigation finds doctor hit man

Report says patient was combative, aggressive
By Cheryl Clark
STAFF WRITER

September 27, 2007

LA JOLLA ïState health regulators have determined that a La Jolla cardiologist placed a combative patient in ñimmediate jeopardyò by repeatedly hitting him 
during and after an angioplasty, according to a report released yesterday.
During the Aug. 24 procedure, the physician made ñchopping like blows to the patient's abdomen,ò tried to hit his leg ñwith asubstantial 
amount of forceò and ñused the tip of his elbow to hit (him) on the forehead,ò three witnesses told investigators.
After the patient was moved to a gurney when the angioplasty was finished, the physician told him, ñYou are an animalò and then 
ñgrabbed and twisted the patient's nose,ò making it turn ñbluish,ò the witnesses said.
The cardiologist was not named in that document. But Scripps Memorial Hospital officials confirmed that he is Dr. Maurice Buc hbinder, who is nationally 
known for his technical and research skills.
Buchbinder initially declined to comment publicly about the incident. After The San Diego Union-Tribune published a story on Sept. 8 saying Scripps had 
suspended him, he left a message at the newspaper denying that he assaulted the patient.
He said the patient was ña drug addict coming off of opiates, completely in withdrawal (and was) restrained as he should havebeen by protocol by five 
technicians. . . . I was only the sixth person, never hitting anybody.ò
Buchbinder did not return calls yesterday.
The report was completed by investigators for the state Division of Licensing and Certification, which reviews complaints about hospital quality. It described 
the patient as ñcombative and aggressiveò and said he was ñmoving all extremities.ò
The investigators corroborated accounts that five staff members tried to restrain the patient. Buchbinder hit the patient whe n he didn't calm down, the report 
said.
In addition, one witness said the physician ñrefused to allow staff to call for anesthesia to assist with the procedure.ò
After the doctor made the ñanimalò comment and twisted the patient's nose, he ñgrabbedò the patient's ñleft upper inner arm, leaving indentations on the 
patient's skin,ò another witness recalled.
The third witness also said she saw the doctor push his index finger into the patient's biceps after the angioplasty. ñEmployee 3 said that she had never seen 
the physician so mad and that the physician's 'volatility was not new,' ò according to the report.
The patient, who was admitted through the emergency room with complaints of chest pain the day before, apparently didn't respond to the calming effects of 
powerful medications such as Haldol and fentanyl, the report said.

Medico-Legal Costs of Sedation

Hospital paid initial $25,000 fine to California Dept of Public Health 3/21/08

Civil suit pendingé

http://www.signonsandiego.com/uniontrib/


Medicare Does Not Pay for 

Endoscopist Administered 

Moderate Sedation

ÅSedation is included in the ñpractice 

expenseò part of the procedure

ïMedicare does not pay for CPT 99141 

ñSedation with or without analgesia 

(conscious sedation) IV, IM, or inhaledò



Medicare May Pay 

Anesthesiologists to Give Propofol

ÅDepends on regional Medicare carrier

ÅSome pay only for high risk patients
ïPatient incontrollable under conscious sedation 

ïRecent post op patient within 1-2 weeks; unstable

ïCOPD

ïUnstable CAD

ïRecent MI

ïHeart failure

ïShock

ÅSome Medicare carriers (i.e. NYC) reimburse for routine 
colonoscopy



Growth In Charges for Anesthesiology which occurred when 

Empire Medicare Services began allowing payment to 

anesthesiologists for administering sedation during colonoscopy

(Aisenberg et al, AJG 2005)



Which states are Anesthetists are 

giving Propofol?

Brill, GI Endo Clinics of North America Oct 2008



Projected Growth Rate of Anesthesiologist Delivered 

Sedation in Colonoscopy and EGD in the US 2009-2011

Inadomi DDW 2009 #440

Claims data from 2003-2007 (n=3714)

ÅConclusions

ïThe current and projected growth of anesthesiologists 

will add significantly to future costs
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Costs to Payors for Anesthetist Administered 

Sedation for Colonoscopy

Å CPT code 00810 ñAnesthesia for lower intestinal endoscopic proceduresò

Å Medicare pays $106per case

Å Commercial insurers pay $400-$1000per case

Å Charges to Medicare for CPT 00810 increased 86% between 2001-2003
ï $800 million

Å If all 14 million + colonoscopies performed annually in US done with 
anesthesiologist propofol, would cost $1.5 billion for anesthesiology services 
alone (and much more with private insurers paying)

Aisenberg, AJG 2005

We cannot afford this!!!



GI Nurse Administered Propofol

ÅNumerous studies show safe

ÅIssues which prevent RN administered propofol

ïState Laws

ïNursing Associations

ïBlack box warning concerns

ÅComputer assisted propofol (CAPS) approved by 

FDA subcommittee 5-28-09

ïLikely will open era of Propofol by RNs



CINCINNATI, May 28, 2009 /PRNewswire/ -- Ethicon Endo-Surgery today announced that the 

Anesthesiology and Respiratory Therapy Devices Advisory Committee of the U.S. Food and Drug 

Administration (FDA) voted in favor of approval of the SEDASYS(R) System for use by 

physician/nurse teams to administer minimal-to-moderate propofol sedation during screening 

and diagnostic procedures for colorectal cancer (colonoscopy) and the upper gastrointestinal 

tract (EGD). The SEDASYS(R) System, the first computer-assisted personalized sedation (CAPS) 

system, integrates drug delivery and patient monitoring to enable propofol sedation personalized to 

each patient's needs.

The Anesthesiology and Respiratory Therapy Devices Advisory Committee voted 8 to 2 in favor of 

approval. Conditions of approval recommended by the Panel included that the SEDASYS(R) System 

only be used in adult patients age 70 and under, a comprehensive training program, definition of the 

sedation delivery team and a post-approval study. The final decision regarding approval of the device 

is made by the FDA.

"There is strong clinical support that the SEDASYS(R) System reduces the risk of over-sedation, 

which may help make sedation more predictable and reliable for physician/nurse teams," said 

Kenneth Sumner, Ph.D., Vice President, Clinical and Regulatory Affairs, Ethicon Endo-Surgery, Inc. 

"We look forward to continuing discussions with the FDA during the regulatory review process."

The Advisory Committee reviewed results from a recent pivotal trial, which were included in the 

company's Pre-Market Approval (PMA) application for the SEDASYS(R) System. In the study, 

patients who received sedation with the SEDASYS(R) System experienced fewer and less significant 

oxygen desaturation events, a clinical sign of over-sedation, than patients sedated with the current 

standard of care drugs -- benzodiazepines and opioids.

The SEDASYS(R) System automatically detects and responds to signs of over-sedation (oxygen 

desaturation and low respiratory rate/apnea), guided by continual monitoring and recording of critical 

patient vital signs, including oxygen saturation, respiratory rate, heart rate, blood pressure, end-tidal 

carbon dioxide and patient responsiveness.



Proposed Restrictions on Ethicon Sedasys®

propofol system by FDA advisory committee

1. ASA Class I and II

2. Colonoscopy and EGD

3. Patients aged 70 or less

4. 3 people in endo room (MD, RN, RN/tech)

5. Airway management and other training 

6. Post-market survey



Unseated Procedures Would be 

the Least Expensive
Petrini, GIE 2009

Å28% of motivated, upper socioeconomic 
patients will try unsedated colonoscopy 

ï81% complete without sedation 

Å99% cecal intubation rate

ÅRequires motivated patients

ÅSave recovery time, missed work, etc

ï4% patients miss work the day AFTER colonoscopy 
due to sedation



Conclusions
ÅTherapeutic EUS is 

being more commonly 
used

ÅLook for autoimmune 
pancreatitis

ÅRoles of small bowel 
capsule and deep 
enteroscopy continue to 
be defined

ÅGI Nurse administered 
Computer Assisted 
Propofol Sedation 
should be available in 
the future

Summer in Del Mar


