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CHAPTER 1

Author Biographies

James “Butch”™ Rosser, MD FACS
Editor in Chief/Co-Author

Clinical Professor of Surgery
University of Central Florida
School of Medicine
University of Buffalo

School of Medicine

CEO of Stealth Learning
Company

James C. “Butch” Rosser, Jr.
MD FACS is a surgeon, educa-
tor, scientist, inventor, author,

futurist, social advocate, televi-

sion personality, playwright,
video gamer, comic book collec-
tor, lover of cinema, and self-proclaimed terminal twelve-year-
old. Dr. Rosser has described himself as the nexus where that
which you think is frivolous meets that which you hold on high
ground. He has given more than 350 invited lectures around
the world, written over 60 peer reviewed articles, 16 chapters in
books currently in print, and 11 digital books. Dr. Rosser has
held academic appointments previously at Yale University
School of Medicine, Albert Einstein College of Medicine and at
the Morehouse School of Medicine. He is currently Clinical Pro-
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fessor of Surgery at the University of Central Florida and Uni-
versity of Buffalo Schools of Medicine. He is practicing gen-
eral surgeon and Director of the Center for the Advanced
Treatment of Heartburn at Grant Regional Health Center in
Lancaster, Wisconsin.

Dr. Rosser has always projected a strong contribution in learn-
ing and training. He is author of the book, Playin' to Win: A
Scientist, Surgeon and Parent Examines the Upside of Video
Games. It has been heralded by Dr. Rod Paige, past US Secre-
tary of Education as the bible of the Second American Revolu-
tion, an education revolution. His latest writing on the sub-
ject is scheduled to be published and is called Surgery,
Drones, Planes and Video Games Enhancing STEM Educa-
tion: The Birth of Stealth Learning. Poised to set a new bar for
learning pedagogy revealing a formula for faster knowledge
and skill transfer using pop culture icons like video games. He
campaigns his brain-based learning techniques as the CEO of
the Stealth Learning Company. Clients include GE, Starbucks,
the Military, and many others.

Dr. Rosser has matured a very broad media profile. Over ten
documentaries have been done on his projects on the Learn-
ing Channel and Discovery Channel, and he has been rou-
tinely featured on CNN, CBS, Fox and all the major networks.
He has his own radio program on iHeart called “House Calls
with Dr. Butch” and has been a regular on the Dr, Oz Show
since 2010, In 2013, he garnered an Emmy nomination be-
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cause of his contributions to the show. He has been called a
“medical messenger” that translates complex technical and
medicine issues simple for the public to understand.

Rosser has been on the cutting edge of telemedicine since the
early nineties. In his capacity as the technieal coordinator of
the NASA/Yale Commercial Space Center, he executed many
cutting edge telemedical applications. He designed and vali-
dated one of the first real time mobile telemedical delivery
packages. He used that package to explore postoperative vis-
its, wound care, and cardiology screenings among others. He
was one of the early pioneers in telementoring and has guided
surgical procedures from Mount Everest to the jungles of Ec-
uador to the Dominican Republic and many other locations
around the world. He was honored as the keynote speaker for
the 2012 American Telemedicine Association (ATA) confer-
ence and is the founding member of the ATA Telementoring
Special Interest Group.

Dr. Rosser holds two patents and several products and appli-
ances have been developed to his eredit. He has received nu-
merous recognitions and awards including keys to many cit-
ies, citations by several state legislatures, three Smithsonian
awards for technical achievements in medicine, NAACP Living
Legend Award in Medicine, and many others.
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Eric S. Hungness, MD FACS
Co-Author

Professor of Surgery
and Med/Ed North
western U Feinberg
School of Medicine.
Stulberg Professor of
Adv. Surgical Ed.

He is focusing on mini-
mally invasive surgical e,

" -'. |

skills acquisition and
surgical innovation. His
research team has contributed extensively on teaching laparo-
scopic common bile duct exploration to surgical residents and
surgeons-in-practice through a simulation-based mastery
learning curriculum.

Ezra Teitelbaum, MD MED
Co-Author

Assistant Professor of
Surgery and Medical Edu-
cation at Northwestern
University in Chicago, Il-
linois.

Dr. Teitelbaum is a general and
bariatric surgeon who com-
pleted medical school at the
Mount Sinai School of Medicine




and general surgery residency at Northwestern University,
and received a master’s degree in education from the Univer-
sity of Cincinnati. He completed a minimally invasive foregut
surgery fellowship at Providence Portland Medical Center,
with Drs. Lee Swanstrom and Steven DeMeester. His aca-
demic focus is on surgical education, specifically the develop-
ment and implementation of simulator-based mastery learn-
ing curricula and the use of operative video review as a teach-
ing and learning tool. He was involved in the development of a
simulator-based curriculum for laparoscopic common bile
duct exploration (LCBDE) at Northwestern and has taught
LCBDE at multiple hands-on skills courses at surgical confer-
ences including the American College of Surgeons Clinical
Congress and the Society of American Gastrointestinal and En-
doscopic Surgeons (SAGES) Annual Meeting.

B. Fernando Santos, MD
Co-Author
Assistant Professor
of Surgery in the
Department of Sur-
gery, Dartmouth-
Hitchcock Medical
Center, Lebanon,
NH.

B. Fernando San-

tos, MD is a staft
surgeon at the VA
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Medical Center in White River Junction, VI. He completed a
fellowship in Minimally Invasive Surgery at Dartmouth-
Hitcheock Medical Center in 2014, after completing his Gen-
eral Surgery Residency at Northwestern University in
Chicago. During residency, he spent two vears in the research
lab under the mentorship of Drs. Erie S. Hungness and Na-
thaniel J. Soper, MD. One of his original projects in the lab
was to develop the initial prototype Northwestern laparo-
scopic common bile duet exploration simulator and rating
scale for use in surgical education. He remains involved in the
continuing development of the simulator and its use in vari-
ous educational initiatives such as teaching courses for
LCBDE at national meetings. He has authored several book
chapters on LCBDE including recent chapters in Current Sur-
gical Therapy, and the SAGES Manual series, and along with
Dr. Nathaniel Soper has edited a volume entitled "Choledocho-
lithiasis: Comprehensive Surgical Management." He is an ac-
tive member of the Society of American Gastrointestinal & En-
doscopic Surgeons (SAGES) and serves on the Safe Cholecys-
tectomy Task Force.
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Richard Vazquez, MD FACS
Co-Author

Assistant Clinical Professor of
Surgery Emeritus at the Fein
berg School of Medicine of
Northwestern University.

Dr. Vazquez is a general surgeon
and serial entrepreneur. He
practiced general surgery at
Northwestern Memorial Hospi-

tal in Chicago, Illinois for 38
YVEears.
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D, Vazquez is the creator of the

SafeStart surgical safety and efficiency and software mobile ap-
plication suite and is the CMO/CEO/founder of SafeStart
Medical, Inc.

He frequently speaks on surgical safety. He holds certifica-
tions by the ARDMS (RVT, RPVI) for vascular ultrasound. He
is a member at MATTER Chicago HIT incubator. He acted as
the Director of Medical Affairs at Soft Tissue Sciences/PSD
(PolyPro® Hydrocoat Hernia Mesh). Dr. Vazquez sits on the
advisory boards of several HIT startups including TapCloud,
LLC, Mondopoint, LLC. He is currently the Director of Inno-
vation and Entrepreneurship, Medical Informatics at North-
western University Feinberg School of Medicine.
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Dr. Vazquez currently sits on the Safety/Quality/Outcomes
Committee and Safe Cholecystectomy task force of Sages (Soci-
ety of American Gastrointestinal and Endoscopic Surgeons)
and is a member of ASHRM, the American Society of Profes-
sionals in Patient Safety, Institute for Healthcare Improve-
ment, and National Quality Forum.

Ben Schwab, MD
Co-Author

Chief Resident

General Surgery
Northwestern Memorial
Hospital

Northwestern University
Chicago, Illinois.

Dr. Schwab obtained his
Bachelor of Science in Biol-
ogy from the University of
North Dakota in Grand
Forks, ND. After graduation,
he joined the United States Peace Corps and was sent to work
in the West African nation of Ghana. During his two vears in
Ghana, he spent time teaching high school students in various
topic areas including biology, chemistry and mathematics. He
also was active in the area of health education and was the pri-

mary organizer for an annual HIV/AIDS prevention bike ride

THE STE&EALTH LEARNING COMPANYS



that travelled to numerous rural communities providing edu-
cation regarding HIV/AIDS.

After returning to the United States, Dr. Schwab earned his
Doctorate of Chiropractic from the Palmer College of Chiro-
practic - West in San Jose, CA, where he graduated as the
class valedictorian and earned numerous other awards includ-
ing the Dean's Award and the Clinical Excellence Award. After
graduation, he attended medical school at the State University
of New York Downstate Medical Center in Brooklyn, NY. Dur-
ing his time at Downstate, Dr. Schwab participated in re-
search in the field of traumatic brain injury and was active in
a free student-run clinic in an underserved neighborhood of
Brooklyn. He graduated with numerous academic honors, in-
cluding the Class of 1998 Prize awarded to the class valedicto-
rian and was nominated as a junior member of the Alpha
Omega Alpha (ADA) Honor Medical Society.

Dr. Schwab is currently completing his general surgery resi-
dency at Northwestern Memorial Hospital in Chicago, IL. In
addition to his clinical responsibilities, he has been active in
research in the fields of surgical simulation and education in
addition to clinical outcomes research in the area of laparo-
scopic common bile duct exploration. After graduation from
residency, Dr. Schwab is planning to pursue additional fellow-
ship training in the field of advanced gastrointestinal and
minimally invasive surgery.
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George Berei, MD FACS FRS Ed (Hon)
Co-Author

Prof. Chair in Surgery of
Cedars Sinai Medical
Center

Clinical Professor of Sur-
gery of UCLA and USC
Director of Surgical En

doscopy and Surgical Re-
search At Cedars of

Lebanon Hospital

In war ravaged communist-

controlled Hungary, Dr.

Berci went to Medical

School, did a surgical resi-

dency, wrote his first research papers and escaped during the
1956 Hungarian revolution to Melbourne, Australia. In Mel-
bourne, he had an outstanding academic surgical career, He
then came to the United States and performed a 1-year fellow-
ship at the University of Seattle, and in 1970 then accepted the
position of Director of Surgical Endoscopy and Surgical Re-
search at Cedars of Lebanon Hospital and later CSMC under
the chairmanship and mentorship of the great Leon Morgen-
stern. He was named Clinical Professor of Surgery at UCLA
and later at USC (when he said he thought the word Emeritus
looked a lot like dead!)
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Dr. Berci has received many awards and recognitions. Some
are listed below:

« The Glissan Prize (Australia), SAGES named their lifetime
achievement award for him.

« The American College of Surgeons gave him their prestig-
ious Jacobson Innovation Award,

«Karl Storz Endoscopy Endowed a Chair in Surgery in his
Honor

«He was given an honorary PhD in Hungary: Doctor Honoris
Cause Semmelweis Univ Hungary

«In 2017, Cedars-Sinai Medical Center gave him their Lifetime
Achievement Award

«Delivered hundreds of lectures nationally and in more than
20 countries

«Published 12 books, 61 Chapters and produced 238 publica-
tions in peer reviewed journals

« S5till works full time in teaching and research.
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Robert D. Fanelli, MD, MHA, FACS, FASGE
Co-Author

Chief, Minimally Invasive
Surgery,
Chief, Surgical Endoscopy,

The Guthrie Clinic. 1.

He is an American surgeon special- X

1zing in Minimally Invasive Gen-
eral Surgery and Therapeutic GI
and Biliopancreatic Endoscopy.
Dr. Fanelli serves as the Chief of
Minimally Invasive Surgery and
Chief of Surgical Endoscopy for

j
)

The Guthrie Clinic, a five hospital

Integrated Delivery Network with

1,000 providers throughout Northeastern Pennsylvania and
the Southern Tier of New York. Based in Sayre, PA, Fanelli is a
core faculty member for the Guthrie / Robert Packer Hospital
Residency Program in General Surgery, chairs the Clinical
Competency Committee for the residency, and is the inaugu-
ral Chair of the Guthrie Minimally Invasive Surgery and Thera-
peutic Endoscopy Fellowship planned for launch. Dr. Fanelli
is a Clinical Professor in Surgery at the Geisinger Common-
wealth School of Medicine, for which Guthrie serves as a ma-
jor clinical campus, and at the Albany Medical College. For-
merly, he was a Clinical Professor in Surgery at the SUNY Up-
state Medical University. During his twenty-year tenure as Di-
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rector of Surgical Endoscopy at Berkshire Medical Center, he
built the area’s first skills and simulation lab, and served as In-
structor, Assistant Professor, and Associate Professor in Sur-
gery at the University of Massachusetts Medical School. Dr.
Fanelli was volunteer faculty in Pre-Medical Studies at Wil-
liams College, and now serves as clinical preceptor and project
group leader for graduate students in the Meinig School of Bio-
medical Engineering at Cornell University.

Dr. Fanelli completed general surgery training in the Michi-
gan State University Integrated Residency Program in 1991.
He then completed an Advanced Surgical Endoscopy fellow-
ship with Dr. Jeffrey Ponsky at the Mount Sinai Medical Cen-
ter / Case Western Reserve University in 1992, specifically
seeking to add ERCP to his broad endoscopic skill set. In
preparation for his current role developing a mixed-specialty
therapeutic endoscopy team, he completed additional fellow-
ship training in 2012 in EUS through the Division of Gastroen-
terology and Hepatology at Strong Memorial Hospital / Uni-
versity of Rochester. He holds dual appointments in surgery
and gastroenterology at The Guthrie Clinic. His practice is fo-
cused on foregut, colorectal, biliary, and hernia surgery, and
he performs basic and advanced endoscopy with an emphasis
on ERCP and EUS.

Dr. Fanelli is a Director for the American Board of Surgery
where he serves on the General Surgery Residency Commit-
tee, the Certifying Examination Committee, the Chairs Com-
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mittee, the Gastrointestinal Surgery Advisory Council, and is
Chair of the General Surgery Advisory Council. He is a Direc-
tor for the Society of American Gastrointestinal and Endo-
scopic Surgeons, has served as a member and has chaired nu-
merous SAGES committees, was the 2016 Annual Meeting Pro-
gram Chair, and currently serves as Chair for the SAGES Pro-
gram Committee. Dr. Fanelli is most recognized at SAGES for
his work in Guidelines, for helping to launch the Safety in
Cholecystectomy Task Foree, and for working toward integrat-
ing efforts with other professional societies on key initiatives,
He is active also in the American College of Surgeons, The
American Society for Gastrointestinal Endoscopy, and several
other professional societies. Dr. Fanelli has produced more
than 400 book chapters, manuseripts, oral and poster presen-
tations, and has served as faculty in numerous wet and dry lab
instructional courses. Dr. Fanelli has had a lifelong interest in
medical technology and product development. He is a serial
entrepreneur who has been a founding member of three suc-
cessful startups, a consultant for technology firms and invest-
ment banks, and has developed numerous devices used in
clinical medicine, including the Fanelli Cholangiography
Catheter Set, and the Fanelli Laparoscopic Endobiliary Stent
Kit.
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Harris Alam
Programmer

BS Candidate

University of Central

Florida

Harris is currently a student
at the University of Central
Florida pursuing his under-
graduate degree and hoping to
graduate with a Bachelor's of
Science in Biomedical Sci-
ences. He was born and

R ————

raised in Kissimmee, Florida.
Harris has spent most of his
adolescence involved in medical activities frequently, volun-
teering at Celebration Hospital and accompanying Dr. Rosser
on various other projects. He was the high school representa-
tive for SAGES 2017 (Society of American Gastrointestinal
and Endoscopic Surgeons). Harris also helps to run and host
Top Gun Surgeons and Mini Med School at SAGES and SLS
(Society of Laparoscopic Surgeons). Most recently, he has
helped to develop an engaging curriculum that incorporates
stealth learning with common core standards, helping to de-

velop the DroneSTEM program in Cape May, New Jersey. Har-

ris hopes to attend medical school in the next few years and
eventually take on a surgical residency following the footsteps
of the other authors.
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Jenava Goldwag, MD
Editor

Surgical Resident
Dartmouth Hitcheock
Medical Center

Dr. Goldwag grew up in Santa

Cruz, California and moved to
Connecticut in high school
where she also did her under-
graduate training at the Univer-

sity of Connecticut. Her curios-
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ity about the human body devel-
oped during college when, as a
dual degree student in both art and biology, she had her first
exposure to human anatomy. In her first painting class she
was taught the basic muscles of the leg in order to ensure her
figure painting's proportions and contours were correct and
believable. Ever since then, Dr. Goldwag became more inter-
ested in anatomy and how beautifully the human body is de-
signed. This ultimately led her to pursue a career in surgery
because it allowed her to use her hands to help to fix diseases
of anatomy. She earned her MD at the University of Connecti-
cut School of medicine and now is a second-year surgical resi-
dent at Dartmouth Hitchcock.
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CHAPTER 2

Preface

The continuous grind of lifelong learning and skill acquisi-
tion for physicians is a never-ending process. A process that
is made more difficult because of the negative return on
these efforts secondary to current stress of productivity, de-
creased reimbursement and malpractice concerns. It pre-

Biliary Tract
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sents a very disturbing dilemma for today's minimally inva-
sive surgeon. Unfortunately, the first question about new pro-
cedure adoption is often not about the appropriateness of the
procedure, patient benefit or even financial cost effectiveness.
A prime example of this dilemma is Transcystic Laparoscopic
Common Bile Duct Exploration (TLCBDE). By all objective
consideration, this procedure should have widespread compe-
tent availability to the public. However, its current lack of
adoption escapes rational explanation. When the literature is
considered, there is no question that in skilled hands, it is a
procedure that has a risk/cost/benefit ratio clearly in the fa-
vor of the patient
and any healthcare
system. However,
the acquisition and
implementation of
TLCBDE expertise
at the local level

Northwestern LCBDE Simulator

has not been ac-
complished.
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There are several
barriers that pro-

i

vide inertia for any

empowerment ef-
forts. First, there is ) .
a misconception

that this procedure




has one of the steepest skill
and dexterity curves of any

D, Berei with Personal
Shielding

minimally invasive proce-
dure. This is not true. There
are sophisticated maneuvers
that are executed with proprie-
tary equipment, but this is
well within the capability of
the average competent mini-
mally invasive surgeon.

To address these challenges
to adoption, a training system
that transfers and objectively evaluates the successful estab-
lishment of the knowledge and skill for TLCBDE is needed.
Please note that I specifically stated a system is needed. No
one training asset by itself will move the needle on adoption.
This training asset is just one element of a multi-component
system that effectively establishes competence and expands it
to scale. It is based on the validated training program devel-
oped by Eric Hungness, MD and his team at Northwestern
University School of Medicine. This iBook presents content in
a multimedia, immersive, and interactive environment that ad-
dresses cognitive procedural requirements for TLCBDE. It pro-
vides consistent presentation of relevant content anytime, any-
where. It teams with the Northwestern standardized TLCBDE
technique, validated laboratory practical using the Northwest-
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ern TLCBDE simulator executed with the Top Gun training
method, and the STEALTH Telementoring System (STS) to of-
fer an innovative training effort. As you will see, now is the
time to increase adoption for Transcystic Laparoscopic Com-
mon Bile Duct Exploration and this iBook is the guide for a
complete cutting-edge training system.

I would like to thank all the authors, programmers, and edi-
tors who participated in this project. Also, [ would like to
thank Cook Medical for their continuous efforts to assist sur-
geons in the pursuit of widespread adoption of this procedure.
Special thanks to Wayne Radford, who was my wingman
throughout this effort and his encouragement and assistance
helped me to not let this project die. In closing, [ would like to
thank my lovely wife Dana and my five children Kevin, Duane,
Nicole, Tianna and Tavlor
for understanding and sacri-

LCBDE Image Showing
Guidewire Being Used

ficing their personal time
with me so [ could contrib-
ute to helping patients
stricken with common bile
duct stones.

James “Buteh” Rosser,
MD FACS
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CHAPTER 3

Why Start Now?

For many vears surgeons have had the capability to per-
form laparoscopic common bile duet exploration. Equip-
ment and techniques, particularly for the transcystic ap-
proach, have been on the scene for over 20 years. Why did
the approach not ascend to mainstream then, and why 1s
the time for widespread adoption now?

Introduction

Welcome to this iBook covering transcystic laparoscopic
common bile exploration (TLCBDE). I would like to share
with you the
rationale on why
the time is right
for surgeons to
employ this es-
tablished
straightforward
procedure in the
care of their pa-
tients. Choledo-
cholithiasis re-
mains a quite
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common disease process that most general surgeons face be-
tween 10-18% of the time when performing cholecystectomy.
It can lead to significant morbidity for patients including
jaundice, pain, cholangitis, pancreatitis, and liver failure.
Prior to laparoscopy, patients had open cholecystectomies,
and most common bile duct stones were able to be removed
with choledochotomy and T-tube placement. In the age of
laparoscopy, common bile duct stones can be removed either
laparoscopically or endoscopically with Endoscopic Retro-
grade Cholangiopancreatography (ERCP). A recent study
from our group demonstrated that the annual admissions
have remained steady over the past several decades at ap-
proximately 25,000 cases per year. Despite this, the number
of surgical bile duct explorations continues to decline, with

Trends in CBD Exploration
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currently less than 10% of stones being removed surgically
and less than 5% laparoscopically. ERCP is the most com-
mon way bile duct stones are removed either pre or post
laparoscopic cholecystectomy. This is despite the fact that
although ERCP has good success when performed by well-
trained gastroenterologists, ERCP adds an additional proce-
dure requiring anesthesia. This can carry a risk of serious
morbidity, which has been reported in up to 15% of all
cases. Post ERCP pancreatitis, perforation, hemorrhage,
and cardiovascu-
lar complications

Annual Nationwide Admissions

can happen lead-

T " ing to mortality
- rates of up to 1%.
Also, many

B
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- ERCPs have been

gy determined to he
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Furthermore,

there are numer-

ous well-designed
studies that demonstrate similar stone clearance, similar
morbidity and mortality, shorter length of stay, and de-
creased number of procedures for laparoscopic common
bile duct exploration compared with ERCP. Laparoscopic
common bile duet exploration is a single stage treatment

The question is
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performed at the time of cholecystectomy which makes it
more cost effective. Dr. Teitelbaum’s chapter, Chapter 4 (A
Great Clinical Tract Record), will discuss this in more de-
tail. There is also data to show that the laparoscopic ap-
proach is better than the open approach. This recently pub-
lished prospective randomized trial of over 250 patients
showed similar success rates of duct clearance of over 94%.
The laparoscopic approach however was associated with re-
duced estimated blood loss and length of stay. The overall
morbidity trended toward significant and the OR times
were similar. This has led to an official SAGES publication
which concluded that “transcystic laparoscopic common
bile duct exploration is a safe procedure and that should be
within the realm of most general surgeons who frequently
perform cholecystectomy.”

Barriers
Real and

Unreal

how surgeons can
learn how to do
laparoscopic com-
mon bile duct ex-
ploration when
training programs
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are graduating chief surgical residents that perform less
than one laparoscopic common bile duet exploration on av-
erage throughout their residency. See one, do one, teach
one is not an effective approach to overcome the barriers of
adoption to this procedure. Dr. Ponsky emphasized in
2010 that we need to identify an effective means to train
surgeons in the techniques of bile duct exploration. There
is a perceived barrier for many surgeons who feel that lapa-
roscopic common bile exploration is too difficult to learn,
and may not be worth the effort. In reality, the transcystic
approach to laparoscopic common bile duct exploration is
a straightfor-
ward proce-
dure that
builds upon
the skills of
laparoscopy,

Northwestern LCBDE Simulator

endoscopy,
and Seldinger
technigue that
the vast major-
ity of general
SUTgeons pos-
sess. The ap-
proach can be
very straight
forward. After

accessing the duct with a flexible wire, the cystic duct is di-
lated. Next, a choledochoscope can be passed into the duet
to identify and capture the stone in the bile duct. After the
stone or stones are extracted, a completion cholangiogram
confirms duct clearance. Since the cystic duct has been di-
lated, clips often will not securely close the duct. There-
fore, loop ligation is advocated. The recent availability of
high definition digital imaging svstems has also greatly im-
proved visualization when performing choledochoscopy.

The Training Solution

Based on this, a novel simulator and simulation-based mas

tery learning
N developed and
' jl successfully im-
plemented at
lution Northwestern
to teach senior
residents lapa-
roSCopic com-
mon bile duct

exploration.

This simulator
is capable of showing laparoscopic and choledochoscopic
views, as well as a simulated real-time fluoroscopy. The
training curriculum is based on the premise that all sur-
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geons can obtain proficiency in laparoscopic common bile
duct exploration after adequate deliberate practice, coach-
ing, and testing. This initiative has resulted in a signifi-
cantly increased utilization of laparoscopic common bile
duct exploration at Northwestern. Most graduating chief
residents are now performing four to five cases through-
out their training. We recently looked at the impact of this
training at Northwestern. The use of laparoscopic com-
mon bile duct exploration at the time of cholecystectomy
reduced the hospital cost at over $2,000 per case with a
decreased length of stay from 4.3 to 2.5 days compared to
when ERCP was used to clear the duct. Other centers have
also formally incorporated laparoscopic common bile duct
simulation into their training programs. Results show
that residents and practicing surgeons benefit from the
training with improvement in completion times and writ-
ten test

—— Utilization of LCBDE at NMH

ticing sur-
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porated lapa- /

roscopic com- L
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mon bile
duct explora-
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tion into their clinical practice one year post training. It is
also important for general surgeons to know that the extra
time in the operating room is reasonably compensated for
in terms of work RVUs (Relative value units). The addi-
tion of an intraoperative cholangiogram increases the
work RVU from 10.5 to 11.5, while adding laparoscopic
common bile duct exploration adds an additional 6.5 work
RVUs.

Conclusion

[n summary, laparoscopic common bile duct exploration

is a well-established procedure with good high-quality evi-
dence support-
ing its safe,

T

l".

/ The transcys-
tic approach
x\::} is technically
.."':."& straightfor-
- ward, and im-
U proved train-
- ing can lead
-
-'g to higher
adoption and
increased

value to patients, surgeons, and the healthcare community
as a whole. I can confidently say that for laparoscopic com-
mon bile duct exploration, the time is now,
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CHAPTER 4

A Great Clinical Track
Record

Introduction

Transcystic laparoscopic common bile duct exploration
(TLCBDE) is a procedure with a great clinical track record.
First, we will define some terms and give a brief back-
ground before delving into some of the data behind the use
of TLCBDE. Choledocholithiasis is a common condition oc-
curring in 3 to
18% of patients
undergoing chole-
cystectomy for
symptomatic gall-
stone disease.
Common duct
stones are ex-
tremely morbid
in terms of both

their symptom
burden and se-
gquela, which can include cholangitis and gallstone pancrea-
titis. In the open surgical era, most common duet stones
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were treated with a common bile duct exploration performed
at the time of open cholecystectomy. This changed with the
rapid adoption of laparoscopic cholecystectomy in the early
1990s. Surgeons in this era were concentrating on performing
lap cholecystectomy safely and avoiding common bile duet in-
jury. Treatment of common duct stones was largely relegated
to a two-stage approach with ERCP used to clear the common
duct, and lap cholecystectomy to prevent disease recurrence.
Unfortunately, this underutilization persists today as only 3%
of patients with choledocholithiasis are treated with laparo-
scopic common bile duct exploration (LCBDE).

LCBDE ean be performed using one of two approaches. In the
transcystic approach, instruments are inserted through the
same cystic ductotomy that is used for the initial cholangio-
gram. In the transcholedochal approach, a longitudinal inci-
gion is made in the common duct itself in order to access the
stones. A separate chapter in this iBook will discuss an algo-
rithm choosing between these approaches based on patient-
specific factors. This chapter will discuss the reported out-
comes of TLCBDE, with a focus on comparisons between
ERCP and a transcholedochal approach.

Operative Safety

There should be no mistake made that although it is per-
formed in a minimally invasive fashion, TLCBDE is major sur-
gery with the potential for serious perioperative morbidity.
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Much of this is due to the fact that patients presenting with
choledocholithiasis are often elderly and frail. They can dis-
play altered physiology as a result of their disease process.
That being said, perioperative mortality is low with meta-
analyses of randomized trials and an analysis of outcomes
from the NSQIP database showing rates ranging from 0.3 to
0.8%. This is equivalent to the mortality of patients treated
with a two-stage approach of ERCP and lap cholecystectomy.

Morbidity is not infrequent in these patients with a rate of ap-
proximately 14% for both LCBDE and ERCP in a meta-
analysis of randomized trials and a Cochrane review. NSQIP,
which only tracks a subset of serious complications, showed a
morbidity rate of
4.5%. It should be
noted that these
meta-analyses and
NSQIP outcomes do
not distinguish be-
tween LCBDE per-
formed via a tran-
seystic or transchole-
dochal approach.
While overall mor-
tality and morbidity
are likely similar, other studies have shown that biliary compli-

cations, such as bile leak, are more frequent with a transchole-

Mortality vs, Morbidity

LCH LCBD

ERCP
B E

ERCP
NSO data’ 05 4 5
RCT meta-analysis® 0.3 ! 3.9 4.6

Cochrane review’ ] . 5.6 12.9

dochal approach, especially if a T-tube is used during closure
of the choledochotomy.
Stone

Clearance v A
Efficacy

Success in clearing all

iTicacy
stones from the com-

mon duct is high for
LCBDE, with overall
clearance rates of ap-
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proximately go%. A meta-analysis and Cochrane review both
analvzing randomized trials found superior clearance rates
with LCBDE than with ERCP. The meta-analysis by Singh and
colleges showed a clearance rate of 88% for LCBDE and 82%
tor ERCP and the Cochrane review demonstrated 91% success
for LCBDE and 86% for ERCP. A transcystic approach ap-
pears to be at least as effective, if not better, than a transchole-
dochal approach. A systemic review showed success rates rat-
ing 80 to 100% for a transeystic approach as opposed to 58 to
100% for a transcholedochal approach. However, it should be
noted that in the majority of trials included in this analysis,
the surgeon was free to choose between transcystic and tran-
scholedochal approaches. Thus, it is likely that the patients
who underwent a transeystic approach had fewer and smaller
common duct stones.

Length of
Stay and
Cost

It has been
clearly shown in
multiple random-
ized trials that a
single-stage ap-
proach to chole-
docholithiasis re-
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sults in decreased hospital length of stay when compared with
a two-stage approach using ERCP. This difference ranges be-
tween one and two days depending on the trial. In the Singh
meta-analysis, LCBDE had a mean length of stay of 4.9 days

Length of Stay for Patients

LCBDE ERCP
RCT mcla-mal}'ni:: 4.9%

1% analysis’ 3.0* 4.0
* LCBDE wuperice to ERCP with p-vades < .05

TC-
LCBD

TCD-LCBDE

RCT systematic review” 1.2-5% 26=-11

compared with 6.5 for ERCP. An analysis of the national inpa-
tient sample showed a length of stay of 3 days for LCBDE and
4 days for ERCP. Additionally, it appears that transcystic
LCBDE results in shorter lengths of stay than a transcholedo-
chal approach. A systemic review of randomized trials showed
length of stay ranging from 1.2 to 5 days for patients undergo-
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ing a transcystic approach, as compared with 2.6 to 11 days for
a transcholedochal approach. This difference is likely due to
the fact that utilization of drains and T-tubes is typically not

Successful Stone
Clearance Percentage

LCHDE ERCP

RCT metn-analysis! EE.1* 8.2

Cochrane review” g].5% B6.6

* LCHDE supencs i BRCP wih p-value < 0,03

T
TC-LCBDE LCBDE

RCT systematic

T 80 = 10D 58 - 100
review

necessary with transcystic LCBDE. A limited number of stud-
ies have compared costs between treatment approaches to
CBD stones, and it appears that LCBDE may accrue fewer to-
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tal costs. This is likely due to a decreased length of stay and re-
duction in the number of procedures and anesthetics needed
during the hospitalization. More data is needed with regards
to cost-effectiveness to make an even stronger case for the
utilization of LCEDE.

Summary

In summary, when the clinical algorithms and technical steps
outlined in the subsequent chapters are followed, TLCBDE is

a safe and effective procedure for treatment of choledocholithi-
asis. TLCBDE
achieves stone

clearance rates
equal or superior
o a two-stage ap-
proach utilizing
ERCP. Addition-

T

? .

7
N

Ll ally, TLCBDE re-
—— sults in shortened
lengths of stay and

lower hospital

costs when com-
pared with ERCP. Backed by level-1 data, TLCBDE is well posi-
tioned to be the treatment of choice for the majority of pa-
tients with common bile duct stones.
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CHAPTER 5 standard in operating rooms because most central lines are

. used with this size.
Instrument Size References

This chart shows the measurement relationships of inch, milli-

i meter, French, and
Intr“d“ctlun Measurement Comparison Chart gauge. The diameter
This section will feature charts that show the equipment sizes of needles is meas-
frequently used during cholangiography and TLCBDE. Once ured by gange.
Sheath and introduc-
ers are in millime-

the surgeon has accessed the biliary tree with a guidewire,

catheters, dilators, and scopes move along the wire into the
common duct. It is important for the surgeon preparing for ters. Guidewires are
these procedures to understand the working channel sizes for

each piece of equipment. For example, if a 9 French choledo-

in inches or millime-
ters and catheters

choscope will be used, the surgeon needs to know that it will el il ke
accept a 0.035-inch guidewire. The 0.035-inch wire is the scope are in French,
It is helpful to note

the relationship be-
Instrument Wire Guide Sizes tween millimeters
and French. When
yvou know the milli-
meter size, multiply
it by 3 to get equiva-
lent French sizes.

Diameter accepts (French) m

4.0 French calheier 021 or 025
5.0 Franch cathalsr 035
5.0 French balloon calhaler 035

2.0 French choledochoscopas 035

12.0 Franch (4 mm) inlreducers 035
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1. Which basket will fit in a 1.2 mm choledo-
scope?

Millimeters/Inches/French Conversion Chart

A. 4.0Fr
B. 5.0 Fr

Visual Size Comparison Chart

C. 35Fr

Winwal Comparisan of Franch Catbeter Scale |Not actusl size)

34;"‘""""III

. LC I LI - T T T T R

18 il
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2. Which choledochoscope will fit into a 9 Fr 3. Which basket will fit in a choledocho-
diameter cystic Duct? scope with a 1.6 mm channel?

A. 5mm A. 4.5Fr

B. 2.7 mm B. 7Fr

C. 3.3 mm C. 9Fr

THE STE&EALTH LEARNING COMPANYS



THE STeEeALTH LEARNING COMPANS

5. Which instrument will fit into a 16-guage

. Which instruments will fit into a 4mm
4 4 sheath needle?

sheath needle?

A. 12.0 Fr Catheter A. 4.8 Fr Catheter
B. 5.0 Fr Catheter B. 7.5 Fr Catheter
C. 12.9 Fr Choledochoscope C. 9.0 Fr Catheter
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CHAPTER 6

You Are Only As Good As
Your Tools

Choledochoscope

One of the most important instruments for the completion

of a common bile duct exploration (CBDE) is the choledocho-
scope. It is used to visualize the lumen of the biliary tree and
retrieve stones. The particular model featured is the KARL
STORZ flexible video choledochoscope. There are some im-
portant features that need to be reviewed. There are two but-
tons on the head of the instrument that are used during the
set-up process
prior to the proce-
dure. They are not
usually manipu-
lated after that
time. There is a
lever that can be
identified on the
ventral surface of
the instrument. It

activates move-
ment of the distal tip. It has two movement options, forward
and back. This causes deflection of the scope tip in an ante-
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rior and posterior direction. Additionally, the instrument has
two ports. One port is the working channel and is used to in-
sert a guidewire or stone basket. Another port is for irriga-
tion, an important asset for successful exploration of the com-
mon bile duct. After insertion of the choledochoscope, you
have to maintain continuous irrigation of saline to secure
proper visualization of the lumen of the biliary tree. The move-
ment of the scope tip is a feature that should not be underap-
preciated. Remember, the actuation lever is at the proximal
head of the instrument and its movement causes angulation of
the tip of the choledochoscope. If you are to navigate the

scope without injury through the commeon bile duct, this
range of motion is mandatory.

Maryland Grasper

The next item to be showcased is a manipulation and grasping

instrument called
the Maryland Gras-
per. There are
some function
iterns that you must
be aware of when
using this instru-
ment. It has a ring
manipulation
mechanism that al-
lows you to grasp,
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dissect, and pick up. The opening and closing of the rings actu-
ates the opening and closing of the jaws to complete selected
tasks. There is a knob that allows yvou to rotate the jaws of the
instrument to assist in proper positioning to achieve desig-
nated tasks. Also, there is a portal for cleaning. When vou turn
your attention to the tip of the instrument you can see the ac-
tion of the jaws. You should note their opening and closing as
well as rotation with manipulation of the rotation knob.

Standard Blunt Tip Grasper

Another choice of instruments necessary for Transcystic Com-
mon Bile Duct Exploration (TLCBDE) is the Blunt Tip Gras-
per. It uses a ringed mechanism of action that is similar to the
Maryland. Opening and closing the rings on the handles corre-
spond with the open-

ing and closing of

the jaws at the dis-
tal tip. There is also
a rotation knob that
allows expanded
jaw positioning. Fi-
nally, there is a

Grasper

-

k:‘«:-}
=3
%
%‘mm" Rosser, MD FACS
-

cleaning portal. The
major difference be-
tween this instru-
ment and a Mary-
land is the shortened jaws. It is frequently used to aggressively
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grasp structures. Additionally, this grasper can be used to han-
dle tissue, catheters, and guidewires. Please remember not to
use this instrument to grasp and manipulate the choledocho-
scope because it can cause damage.

10-mm Padded Grasper

The 10-mm Padded Grasper is another very important instru-
ment for the TLCBDE procedure. The instrument showcased is
produced by KARL STORZ. As far as how the jaws are manipu-
lated with ringed
handles, it has a

similar mechanism \ |
|

A

of action to previ-
ous instruments.

This instrument - rasper
can operate either n
, -
in a free move- ,]"' “ 1

“Butch"™ Rosser, MD FACS
ment role or e

locked into place
with a ratchet

mechanism. It is
suggested that the free movement role is used during the proce-

dure. Remember, you are also able to rotate the instrument.
Observe the tip of the instrument and the padding on the jaws
of this grasper. It has a specialized function, atraumatic ma-
nipulation of the choledochoscope. Finally, there is a port for
cleaning.
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Olsen Clamp
The Olsen Clamp is a 5 mm instrument produced by KARL
STORZ. It assists in the efficient placement of cholangiogram
catheters into the cystic duct to accomplish intraoperative
cholangiograms. It can also permit access for instruments into
the biliary tree. Once again, the standard ringed handle mecha-
nism is used. Move the handles in order to open and close the
jaws. Remember,
vou must open the
e _. jaws fully to observe
/ ul the cholangiogram
catheter exiting the
distal channel. The
catheter is placed in
the evstic duet and
- the jaws using the

ratchet mechanism

are closed to prevent
contrast backwash. The importance of this instrument for the
efficient completion of TLCBDE cannot be overappreciated. A
point of interest is that there are a number of different cholan-
giography catheters that will work through it, and it works
both with and without a guidewire in the lumen of the catheter.
Inspect the distal tip of the instrument. See the jaws open and
close, and again remember it does have a ratcheting mecha-
nism. In order to use this instrument, insert vour cholangiogra-
phy catheter through the opening at its proximal end. Some-
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times it takes a little bit of work if the guidewire is not in posi-
tion. Advance the tip of the catheter until it exits the distal end.
The jaws fully opened facilitate proper visualization of the
catheter and assists in placement accuracy. Be very careful not
to close the jaws too tightly because it can occlude your cathe-
ter and prevent contrast from going into the biliary tree.

Clip Applier

A laparoscopic clip applier should be always available when
performing a TLCBDE. A 5§ mm model is a popular choice. The
appliance uses a lever action to deploy and compress a clip.
There is also a rotation knob that permits vou to change the an-
gle of final clip placement. The clip applier can be used as an
alternative to the
Olsen clamp to se-
cure the cholangio- "

"J/- |I I
. “}
by
ter the catheter has x\
been placed in the

—_—

L1

_—
eystic duct free r"-"
hand, the lever is

gram catheter in
the biliary tree. Af-

A\

2
Bﬁu-h:h" Raosser, MD FACS

—

actuated to deploy

and partially com-
press the clip. This will secure the catheter in place and assist
in decreasing leakage of contrast material. Be sure to irrigate
the catheter while performing this maneuver otherwise it may




become completely occluded. Also, take care in selecting the
brand of clip applier, as not all of them permit partial compres-
sion. After the cholangiogram is finished, a Marvland or blunt
tip instrument can be used to remove the clip.

Road Runner Guidewire

If vou are to perform a TLCBDE, access to the biliary tree is
mandatory. This can be done free hand, but in many clinical
situations this

task is best ac-

complished by
using a biliary
guidewire, One
of the best is the
Cook Medical

=
e

"".l
Koad Runner -

st
Guidewire. It j"
has a 0.035 inch
diameter and
the length is 145
c¢m. The flexible tip and hydrophilic coating assists in manipu-
lating curves in the biliary tree as vou are cannulating the cys-

f

tic duct and traversing the common bile duct.

Similar to the Fanelli cholangiogram catheter, this device has
a 3-way stopeock and the center channel is a working port
that permits placement of the guidewire, Fluoroscopy can be
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conducted with the guidewire in place. This greatly facilitates
the TLCBDE procedure. The guidewire is placed through the
center port. Be careful when performing the initial insertion
of the gnidewire and it will pass without difficulty. Monitor
the exiting of the guidewire at the tip of the cholangiography
catheter. If yvou are using the Olsen clamp, make sure that the
jaws are not closed too tightly. This can occlude the catheter
and prevent deployment of the guidewire.

Appel Berci Introducer Set

One of the challenges of performing a TLCBDE is having
enough access ports for the required instrumentation. The
Cook Medical Appel Berei Introducer Set addresses this issue.
It has extended
length to bring in-
strumentation
closer to the point
of entry into the bil-
iary tree. This in-
creases accuracy of
placement of the
balloon dilation

¥,
Butch™ Rosser, MD FACS
.

J

catheter and chole-

dochoscope. You
can pass this appliance into the abdomen in two different
ways, First, if vou have deployed yvour guidewire through a pre-
viously placed midelavicular trocar, you can insert the intro-
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ducer over the guidewire. Alternatively, it comes with its own
access trocar kit that includes the introducer/ dilator, an 18-
gauge needle and a 0.035-inch stainless steel gnidewire. This
gives you placement options based on your clinical judge-
ment. There are two parts to the introducer. There is the outer
blue trocar sheath and then there is the inner gray dilator that
provides rigidity as the sheath is passed through the abdomi-
nal wall. Once you have inserted the sheath/dilator complex,
remove the internal gray dilator and the sheath is left in place.
Now, you can maneuver the sheath to introduce your balloon
dilator and choledochoscope with greater accuracy into the hil-
lary tree.

Fanelli Endobiliary Stent Set

Often, in spite of all efforts, a surgeon is not able to success-
fully clear the com-
mon bile duct. The
Cook Medical Fan-
elli Endobiliary

Stent Set addresses

this issue. Further- Stent Set
maore, in the most -

novice of hands, it = AP

can facilitate the de- [l Jomes#Butch™ Rosser MD FACS

—

compression of an
obstructed common
bile duct and make it easier for follow-up ERCP and spincter-
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otomy for stone clearance. The stent is packaged in a kit that
has a 0.035-inch guidewire along with the biliary stent assem-
blv.

It is strongly suggested that the appliance is inspected betore
it is inserted into the biliary tree. First, look at the handle of
the stent system. Identifv the working channel that will re-
ceive the guidewire. Now, identify the blue capped port that is
used to inject contrast for fluoroscopy. This is used to confirm
proper placement of the stent prior to permanent deployment.
Observe the distal portion of appliance and identify the white
segment which is the Fanelli stent itself. The stent has four ra-
diopaque markers, one proximal and one at the distal tip.
These can be readily seen. There are also two others unseen
that mark the location of the anchor flanges that hold the
stent in place. They all serve to give the surgeon an accurate
impression of the position of the stent under fluoroscopic ex-
amination. The distal two markers must be in the duodenum
and proximal two in common bile duct. Remember, the an-
choring flanges are responsible for holding the stent in place.

Now, you are ready to place the guidewire into the biliary tree.
Once this is done, verify that the guidewire is in good position
in the common bile duct via fluoroscopy. Next, place the Fan-
elli Stent System over the guidewire and insert it into the bili-
ary tree. Frequently, before this can be done, it is necessary to
enlarge the cystic duct. At this time use fluoroscopy to estab-
lish that the stent is in proper position. Remember, there
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should be two proximal radiopaque markers in the common
bile duct and two in the duodenum.

Now, we are ready for final deployment of the stent. First, es-
tablish a firm grip on the handle of the apphance. Remember
the stent is held in place by a two-part system. The first is the
sleeve which fits over the stent. The second is a catheter that
passes through the stent all the way to its distal end. Next,
move the proximal edge of the black marking that represents
the stent sleeve to the distal aspect of the hub of the appliance.
Once the sleeve is pulled back, the stent is partially deployed.
Now, remove the guidewire. You can do so safely at this point

because vou have verified the stent is positioned across the am-

pulla. Now, rotate the proximal catheter Luer lock hub coun-
terclockwise. This will allow the extraction of the internal
catheter and release the stent in its final position.

ATB Biliary Balloon Dilation Cath.

Often, the cystie duet is not large enough to accommodate in-
strumentation and stone extraction for successful completion
of a TLCBDE. The Cook Medical ATB Biliary Balloon Dilation
Catheter (All Terrain Balloon) is used to enlarge the cystic
duct. This is especially important when inserting the choledo-
choscope. The balloon can disrupt the spiral valves of Heister
and decrease the difficulty of scope insertion. Proper insertion
of the balloon starts with placement of the guidewire through
your previously established abdominal access port into the cys-
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tic duct. Next, place the balloon catheter over the guidewire.
Be prepared to secure the guidewire as it exits the proximal
working channel.

Dilation

Ju“iga‘giuh" Rosser MD FACS

Once the balloon has been placed into the cystic duct, locate
the balloon inflation channel of the appliance. The kit comes
with its own 12 ml syringe which allows you to inflate the bal-
loon. It is preferable to use liquid for inflation because it al-
lows accurate monitoring of the inflation process. The length
of the balloon catheter is approximately 40 em. The length of
the balloon is 4-cm, and when fully inflated it is 8 mm in di-
ameter. Therefore, the size limit of stones that can be ex-
tracted during a TLCBDE is 8-9 mm. The device has two radio-
paque markers that allow you to confirm placement of the bal-
loon with fluoroscopy prior to inflation. The goal is to insert
the balloon so that the proximal radiopaque marker is within




the eystic duct and the distal radiopaque marker is just within
the commaon bile duct before you inflate vour balloon.

Now you are ready, for balloon inflation. It usually takes 5-7

ce to fully inflate. You do not need a pressure device to achieve
proper inflation parameters. Once the balloon is fully inflated,
turn the stopeock to the closed position. This will maintain the
inflation tension of the balloon. Leave the inflated balloon in
place and wait three to five minutes before deflating and re-
moving. This will provide a proper sized pathway for the chole-
dochoscope.

ENDOLOOP

When all stones have been removed from the biliary tree, the
final step is proper closure of the cystic duct. Typically, the cys-
tic duct can be closed with a large clip. However, frequently,
the cystic duct has to undergo dilation. If this is the case, an
Endoloop is typically used. This will help to avoid the risk of a
bile leak postoperatively. An Endoloop is a long plastic tube
with a pre-tied looped suture. The loop exits the appliance at
the distal tip. The Endoloop usually comes with its own intro-
ducer, The introducer can be placed through a 5-mm trocar.
This prevents leakage of the pneumoperitoneum during place-
ment.

The proper use is as follows: First, you have to backload the
appliance into the introducer and then insert it through the
trocar. Place the loop around the cystic duct. Next, use a blunt
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grasper to grab the eystic duct through the open looped su-
ture. Once that has been accomplished, turn vour attention to
the proximal end of
the appliance and

locate a black frac-
ture point marking
line. Fracture the
plastic rod and
push the larger dis-
tal portion towards
g the cystic duct as

vou pull the

smaller proximal
portion towards
vou. This motion advances the knot toward the cystic duct.
Frequently, two hands are required. The assistant is responsi-
ble for holding the cystic duct with the grasper. Continue this
movement until the knot is brought down to the cystic duct un-
til it is totally occluded. Next, cut the suture and remove the
appliance from the abdomen.

Olsen Cholangiography Catheter

Different clinical circumstances and surgeon preference can
sometimes call for appliances with specialized features. When
the expense of an extra trocar is not wanted, the Olsen Cholan-
giography Catheter offers the option of having a sheath over a
needle that allows introduction of the catheter through the ab-
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dominal wall. In addition, it has an internal stylet that pro- appliance into the abdomen can be accomplished with just a
vides extra rigidity small skin incision. A three-way stopcock is included that al-
that can be key to lows infusion of saline and contrast. Remember, it does not
navigating a cystic have an acorn tip and therefore there is no added cystic duect
duct with extensive security of the catheter when using a clip technique.

valves of Heister. A

three-way stopcock Franklin Chﬂlangiﬂgraphy Catheter

1s provided to allow Clinical circumstances and/or surgeon preference may at
infusion with saline times dictate the
Butch™ Rosser, MD FACS and contrast to per- necessity of having
form cholangio- a cholangiogram
grams. Finally, the catheter that per-
catheter has an acorn tip that enhances securing of the cathe- mits gnidewire as-
ter in the cystic duct when using a clip technique. sisted introduction
. ) into the cystic duct.
Mixter Cholangiography Catheter The Franklin
Another option for Cholangiography

routine cholangi- Catheter is 4

ography is the Mix- French and has a
ter Cholangiogra-
phy Catheter. It fea-
tures an inner sty-
let and a stream-
lined tip. The need

for a sheath is

guidewire that facilitates introduction of the catheter into the
cystic duct. Often, it is used to navigate a ditficult duct and
can be secured with a clip technique.

.ﬁeﬂuuh“ Rosser MD, FACS

eliminated and in-

troduction of the
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Fanelli Cholangiography Catheter

The Fanelli Cholangiography Catheter is 5 French and comes
with a sheath over a needle and guidewire. 1t also has a multi-
purpose adapter that allows for the placement of a guidewire
to secure access
to the biliary
tree, infusion of
saline and con-
trast, and place-
ment of a basket
to capture com-
mon bile duct
stones using a
fluoroscopic tech-
nigque. All of

these tasks can

be done without using any other appliances or relinquishing
biliary tract access. It is very efficient in certain circumstances
in removing small to medium sized stones and facilitating the
placement of biliary stents.

NCompass Nitinol Stone Extractor
Basket

An appliance that is needed when utilizing a fluoroscopic tech-
nique to clear the common bile duet of stones is the NCom-
pass Nitinol Stone Extractor, tipped basket. The basket is read-
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ily seen on fluoroscopy. It is offered as a separate accessory
most often used with the Fanelli Cholangiogram Catheter. The
basket fits through the multi-purpose adapter. However, it
can be placed through any 5 French catheter.

ol Stone

Common Bile Duct Exploration Set
There are several accessory appliances that can be used for the
successful completion of common bile duct explorations. At
times, it may become confusing, and often as time passes sur-
geons will develop product preferences. To simplify equip-
ment selection during the learning curve, Cook Medical has
put together a Common Bile Duct Exploration Set. It has all
the basic appliances together that will address most needs
with this procedure.
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First, there is a three-way multipurpose adapter that allows ance is specifically made to achieve that goal. Lastly, there is a

infusion of saline or contrast as well as insertion of guidewires tipless retrieval basket. This appliance is strongly suggested

and baskets. for harvesting stones from the biliary tree when using the
choledochoscope.

&

%ﬂ&ltﬁh“ Rosser, MD FACS
-

Next is the Roadrunner PC Wire Guide. It is used for gaining
initial access to the biliary tree, and it frequently helps to di-
rect the balloon catheter into the eystic duct. Also included is
the Berei Introducer, it is very effective in establishing a se-
cure pathway for instruments and appliances that need to be
brought into the abdominal cavity during commeon bile duct
explorations. Another important item included in the set is
the Balloon Dilation Catheter. At times, the cystic duct will
need to be dilated for the procedure to proceed, and this appli-

THE STE&EALTH LEARNING COMPANYS
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CHAPTER 7

Laparoscopic Endobiliary
Stenting for Common Bile
Duct Stones

Introduction

There are times when the common bile duct can't be
cleared. The Fanelli Endobiliary Stent can temporize the
clinical situation and facilitate an excellent outcome. At
this time, let's look at the anatomy of the Fanelli Stent and
review how to use this innovative appliance (refer to
videa).

The following is a
Very common
clinical situation.
Once you have
identified stones
with a cholangio-
gram, you often
must dilate the
cystic duet for
stent insertion.
Refer to the details of balloon dilation covered in chapter
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g, Step By Step Laboratory Protocol. In the clinical scenario
presented, balloon dilation has occurred, and the catheter is
still in place. Next, the tracer hybrid guidewire is inserted into
the biliary tree. Under fluoroscopy, it is tracked into the com-
mon bile duet and threaded into the duodenum. The catheter
is then removed and with assistance from the guidewire and
the Fanelli Stent is then placed into the common bile duct and
duodenum.

Now, identify the stent markers and determine its location.
Marker one appears at the distal tip of the inner guide match-
ing the position of the distal tip of the stent. Marker two ap-
pears on the inner guide at the position that matches the dis-
tal flange of the stent. Marker three denotes the proximal
flange. Marker four is the largest marker. It represents the dis-
tal tip of the stent backstop. After the stent has been posi-
tioned across the ampulla, markers one and two should be
within the duodenum. Markers three and four should be
within the bile duct.

The next step is to retract the outer sheath. Once you retract
the outer sheath, you may not be able to retrieve the stent us-
ing the delivery svstem. Slowly retract the outer sheath back
towards both Luer connectors. Stop when it contacts the white
connector. Remove the guidewire completely. Hold the pur-
ple connector securely without permitting it to move and un-
screw the white Luer hub from the purple Luer connector.
Draw the white hub away from the assembly. This will facili-
tate final deployment of the stent. After deployment, obtain a
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completion cholangiogram by injecting contrast through the
stent backstop. Now, remove the stent backstop from the bili-
ary tract. Once placement of the stent has occurred, you have
secured drainage of the biliary tree, and established a safety
net for vour patient. (Fanelli Technique Critique- “Once [ posi-
tion the stent across the ampulla and just before I'm going to
deploy, I remove the guidewire as the first step, then draw the
outer sheath back, and then unscrew the Luer locks and with-
draw the central cannula.™)

Laparoscopic Endobiliary Stenting
Laparoscopic endobiliary stenting has many advantages. [t
eliminates the need for T-tubes, cystic duct catheters, external
drains, and other maneuvers after laparoscopic common bile
duct procedures. It also can eliminate the need for common
duct explorations when occult common bile duct stones are
identified. Laparoscopic endobiliary stenting can protect ductal
closures and limit
the risk of bile leaks.
It also can prevent
complications from
retained common
bile duct stones.
Laparoscopic endo-
biliary stenting as-
sures success of post-
operative ERCP in
most cases. Neces-
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sary equipment is relatively inexpensive and readily available
as a self-contained kit. Furthermore, laparoscopic endobiliary
stenting is suitable for use in surgery centers as well as critical
access hospitals and general hospitals. Initially, it was used af-
ter laparoscopic cholecystectomy and commeon bile duet explo-
ration, however now some surgeons use it as the primary
means of addressing occult common bile duct stones.

ERCP: Not a Foolproof Safety Net

I know the previous suggested approach may be shocking to
many surgeons. Surgeons like to be in control. However, the
availability of this clinical resolution avenue must be consid-
ered in our current management algorithm because ERCP is
not a foolproof safety net.

Let’s look at the evolution of laparoscopic endobiliary stents. A
review is presented
looking at 1995 to
present. First of all,
maost surgeons rely
on postoperative
ERCP to intervene
when common bile
duct stones are dis-
covered. However,
while awaiting post-
operative ERCP,
there are risks for
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patients with retained common bile duct stones. They can be
exposed to pancreatitis, cholangitis, and pain. Furthermore,
these patients are often hospitalized pending ERCP scheduling,
This adds increased cost to the management of common bile
duct stones. In addition, postoperative ERCP results vary based
on endoscopist volume.

High volume providers and centers can have a greater than

95% selective cannulation rate while low volume providers and
centers can have less than a 60% selective cannulation rate.
Other significant facts to be considered is that the average selec-
tive cannulation rates for community hospitals runs about Bo-
85%. ERCP complications are directly related to number of
cannulation attempts. As many as 20% of patients referred for
postoperative ERCP may require repeated ERCP attempts. This
can necessitate further surgery, percutaneous transhepatic
cholangiograms, or transfer to another facility. Laparoscopic
endobiliary stenting significantly improves rates of selected can-
nulation, stone clearance, and overall results of postoperative
ERCP for commaon bile duct stones.

Now, let’s look at some of the results in low volume centers
with endoscopists performing fewer than 100 ERCPs per year.
In that clinical setting, selected cannulation during postopera-
tive ERCP increased in the hands of these low volume provid-
ers and centers from B2% to 100% after laparoscopic endobili-
ary stenting. High volume centers and endoscopists perform-
ing more than 100 ERCPs per vear saw their selected cannula-
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tion rate during postoperative ERCP increase from g92% to
100% after laparoscopic endobiliary stenting. If postoperative
ERCP is vour method of managing patients with common bile
duct stones discovered at the time of laparoscopic cholecystec-
tomy, laparoscopic endobiliary stenting significantly improves
patient outcomes. Let’s look at why cannulation is easier after
laparoscopic stent placement. The clinical video featured shows
a stent that was placed one week prior and the patient is under-
going a postoperative ERCP. You can see the stent is readily
visible and it assists in the safe performance of a sphincterot-
omy. With a loop, the stent can easily be removed.

Clinical Experience

Now, let's review the clinical experience with the endobiliary
stenting by Dr. Fanelli. In his initial experience, he used the en-
dobiliary stent in 16 patients as an adjunct to laparoscopic com-
mon bile duct proce-
dures. He found that it
obviated the use of T-
tubes and drains after

the procedures and
100% of the cases had
common bile duct
stones cleared during
surgery. The average

hospitalization for
these patients was 36
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hours. There were no bile leaks, strictures, or any other com-
mon complications obhserved. Furthermore, there was no stent
migration, dislodgement, or improper placement of the stent.

In another study by Dr. Fanelli, 372 laparoscopic cholecystecto-
mies were done over a 36-month period. The surgeon used the
Hasson cannula, three 5-mm upper abdominal ports, general
anesthesia, carbon dioxide insufflation, and routine fluoro-
cholangiography. Fluorocholangiography was accomplished in
all patients. Common bile duct stones or suspicious fluoro-
cholangiograms were identified in 48 for a 12.9% rate of occur-
rence. [n this study, no attempt was made to clear the common
duct of stones. All patients were treated with stents. Stent
placement added 9 to 26 minutes to the laparoscopic cholecys-
tectomy operative time. Cystic duct balloon dilation was only
necessary in 29.2% of the patients, and laparoscopic suturing
and advanced skills were not utilized. All 48 of the patients
were treated for common bile duct stones with stenting only.
The longest follow-up was 46 months in the initial series and
there was an extension of follow-up to 8o months; 44% or 92%
of these patients were treated on an outpatient basis. Only 8%
of the patients were admitted overnight with the average length
of stay being 30 hours. Two patients had postoperative nausea
and vomiting, one surgery was completed too late for dis-
charge, and the weather was too severe for safe discharge in an-
other. These patients had outpatient ERCP within 1-4 weeks
postoperatively. All had successful clearance of common bile
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duct stones, and there were no false-positive fluorocholagio-
grams. Hemorrhage, bile duet injury, duodenal perforation,
suboptimal stent placement, stent migration, and other com-
mon complications
did not occur. No
ERCP stent related
complications were
encountered.

Summary
Laparoscopic endo-
biliary stenting im-
proves the results of
postoperative ERCP;
Based on Dr. Fanelli's and others experiences, it should be con-
sidered as a treatment of choice for common bile duct stones

found at time of laparoscopic cholecystectomy. This is based on
safety, efficiency, economy, and the preservation of minimally
invasive surgical principles. Biliary stenting may become an
emerging approach in light of recent reports that newly trained
surgeons have little facility with safe performance of common
bile duet explorations. Laparoscopic endobiliary stenting pro-
vides distinct advances over the many other options available.
Whether you decide to use it alone or in adjunct with other com-
mon bile duct exploration procedures, it is a technique that is
easy to master. Also, it requires no advanced suturing skills and
should be a part of every surgeon’s skill set.
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Question 1 of 3
Drag and drop the answers.

Inner Carrier Stent Backstop Quter Sheath

Fanelli Endobili. Stent Tracer Hybrid Wire Guide Stent
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CHAPTER 8
Basic Fluoroscopy

Introduction

This chapter will cover the basies of fluoroscopy equip-

ment, radiation safety, and how to protect the patient and

cepts and should not replace for-
mal radiation safety training re-
guirements and policies set by
vour local institution.

vourself and pro-
vides an overview
of fluoroscopy
use in LCBDE.
The discussion of

| radiation safety

is intended to pro-
vide the learner
with an overview
of important con-

Radiation Safety

Fluoroscopy Use During
Laparoscopic Common Bile Duct

Exploration

Fluoroscopy is a key tool used during LCBDE. In the video,
procedural steps in LCBDE, which may require fluoroscopy
are presented, and
the recommended
modes are given for
each. Initially, fluo-
roscopy comes into
play during per-
formance of cholan-
giograms. Once the
surgeon decides to
proceed with
TLCBDE, live fluo-
roscopy is used to guidewire placement and balloon dilation.
Once access to the biliary tree has been achieved, fluoroscopy
may be used during stone extraction for guidance of instru-

ments such as a stone extractor or to check the position of
wires. When using the choledochoscope to inspect the intrahe-
patic ducts for stones, fluoroscopy may be used to confirm the
anatomic location of the choledochoscope within the biliary
tree. Fluoroscopy is also used to guide stent placement during
TLCBDE and and to perform a completion cholangiogram. Un-
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derstanding how to effectively and safely use fluoroscopy is
critical to performing LCBDE.

Equipment

The basic equipment for fluoroscopy is shown in the video.
Shown is a c-arm used for intraoperative imaging. It consists
of an x=ray tube at
the bottom from
which x-ray beams
are emitted towards
the image intensi-
fier seen above.

The image intensi-
fier detects the x-
rays after they have
passed through the
patient and trans-
lates them to a visual
representation seen on the image display. Typically, a foot
pedal allows the operator to activate the x-ray beam in real-
time as needed.

Radiation Safety

Radiation safety is of paramount importance to protect both
the patient and the operator, from harm. Radiation exposure
may cause detrimental effects which are direct tissue damage
which in severe cases may result in tissue burns or radiation

THE STE&EALTH LEARNING COMPANYS

sickness. Stochastic effects, are also possible, which lead to
long-term cancer risk and are generally related to the degree
of cumulative radiation exposure. Strategies to minimize
risks from radiation include proper positioning, minimizing
radiation dose and fluoroscopy time, shielding, and maintain-
ing a safe distance from the radiation source. It is important
to position the c-arm and patient properly.

An illustration showing a typical c-arm configuration during
cholangiography is shown in the supplied video. The x-ray
tube is below the table and image intensifier above the pa-
tient. To minimize radiation dose to the patient's skin, the x-
ray tube should be positioned as far away from the patient as
possible with the image intensifier closer to the patient. This
position also reduces scatter of radiation to the operator's face
and upper torso after it enters the patient. The use of strate-
gies for dose reduc-
tion are absolutely
necessary for radia-
tion safety.

Above all, the opera-
tor should try to
minimize fluoros-
copy use. Engage it
only when necessary
to complete a step,
such as cannulating
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a wire past the papilla.

For such real-time guid-
ance, the operator should
use the lowest pulse rate
possible that allows accept-
able resolution. "Cine” or
cineangiography runs use
much higher pulse rates
and deliver higher corre-
sponding radiation doses.

Fadiation Burns

This should be limited to situations that require capture of di-

agnostic quality films, such as during an initial or completion

cholangiogram. Collimation is an additional strategy to reduce
dosing. This technique uses shutters on the x-ray tube to nar-

Personal Shielding

row the x-ray beam and can be
adjusted to the minimum re-
quired field size. This practice
reduces the overall radiation ex-
posure to the patient and the op-
erator. Magnification is some-
times used to more closely im-
age a point of interest seen on
the cholangiogram. However,
this leads to higher radiation
doses and should be avoided, or
used only when necessary to in-
vestigate an unclear finding.

For routine cholangiography or when doing “cine” runs, con-
sider using a mobile wall shield. Mobile shields provide an-
other layer of protection. These can either be a waist-high
shield or even better, a clear shield that protects the entire op-

Mobile Wall Shielding

erator while allowing a view of the field. In the video, there is
a photo that shows how a mobile clear shield can be used to
protect operators during cholangiography.

Personal protective shielding is another cornerstone of good
radiation safety practices. When doing TLCBDE, the operator
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should wear personal lead to facilitate necessary manipula- Question 1 of 5

tions that may be difficult using a mobile wall shield alone. 1. Strategies to minimize risk from radiation
Personal protective equipment should, at a minimum, consist exposure while using fluoroscopy include all
of a thyroid shield, and coverage of the trunk and proximal of the following except:

lower extremities. In addition, some operators use protective
eve-glasses to reduce the long-term risk of cataract formation
with radiation exposure. Distance from the x-ray tube is also
an important factor to minimize radiation exposure. Notice
that long IV tubing is useful during cholangiography to allow
the surgeon to step at least 6 feet away from the c-arm mini-

mizing radiation exposure even further. Sae Teg
A. Positioning the c-arm and the

Summary patient properly

I FINIIDATY, : MR B. Minimizing the dose required
portant tounder- (IR

stand the basic as- - | g Shielding

pects of fluoroscopy ;f':;

equipment and how ‘!&_\""‘ Y D. Increasing the pulse rate of the
to use fluoroscopy . beam

safelv. Proper pa- - _'I

: 3 : -

tient and C-arm po =

sitioning, dose re- - n

duction strategies,

and radiation shield-
ing are important considerations when performing LCBDE.
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CHAPTER 9

Transcycstic Common Bile
Duct Exploration: Step By
Step Laboratory Protocol

External Simulator Tour

The key to effectively learning the TLCBDE technique is
the Northwestern CBDE simulator. The importance of
knowing the features of this device is of upmost impor-
tance. The external features include a cephalad and caudal
area. Next, there is a simulated abdominal wall with three
inserted trocars. There is one on the right side of the simu-
lated abdomen. It
is a 5 mm trocar
that represents the
mid-axillary port
site. It allows a
grasper to control
the dome of the
gallbladder and es-

- e,

. -
tablishes exposure + —wBen Schwab, MD
for the procedure. dﬁ

To the left of that
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trocar, there 1s another 5 mm trocar. It represents the mid-
clavicular port. A large portion of the procedure will be accom-
plished using this location. Items include: obtaining a cholan-
giogram, establishing guidewire access, insertion of the chole-
dochoscope, ete.

Finally, to the left of the midline, there is a 10 mm trocar that
simulates the epigastric port. It is used to insert instruments
that facilitate the insertion of devices into the biliary tract. It
i 10 mm because some of the instruments needed are of that
size. There is no umbilical port because the simulator uses an
internal camera for the endoscopic view. (Location references
are from the simulator and not the surgeon’s vantage point.)

Internal Simulator Tour

The internal aspect of the simulator features a landscape that
represents the un-
dersurface of the
liver and the hepa-
toduodenal liga-
ment. The anatomi-
cal structures fea-
tured include the
liver, gallbladder,
cystic duct with a
cystic ductotomy

already made,
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right and left hepatic ducts, common hepatic duct, and he-
patic artery.

Fluoroscopic Simulator Tour

A critical feature of the Northwestern CBDE Simulator is the
fluoroscopic component. It presents a high-fidelity representa-
tion of real-time imaging that is so prominent in the perform-
ance of this proce-
dure. Anatomical
landmarks featured
include the eystic
duct, right and left
hepatic duct, com-
maon hile duct, duo-

y, =

-_?iﬁ Schwab, MD

denum, and, filling
defects.

Step 1: Obtain Cholangiogram

The first step of the clinical procedure is to obtain a cholangio-
gram and accomplish a complete dissection of the hepatoduo-
denal ligament establishing the “critical view of safety.” This
must reveal all important anatomical structures. Next, the sur-
geon has to perform a cystic ductotomy. In the simulator,
please note that all of this has been done. Your first task is to
load your cholangiogram catheter of choice into the Olsen
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clamp. Make sure vou advance the catheter until about 1-2 cm
of the catheter is outside of the distal tip of the instrument.
Now, insert the clamp through the mid-clavicular port. If nec-
essary, a Marvland dissector may be placed through the epigas-
tric port to help direct the catheter.

Now, place the catheter at the entrance of the opening in the
cystic duct and thread it into the duct. Advance the catheter
approximately 0.5-1 em into the duct and then close the Olsen
clamp with one
click. Be careful not
to occlude the lu-
men of the cathe-
ter. Next, turn your

ogram attention to the

three-way adapter
with the connected
contrast and saline

%‘ﬁmh“ Rosser MD, FACS
o | .

syringes. This
should be accom-
plished ahead of time and both lumens should be irrigated to

avoid getting bubbles in the hiliary tree. Air bubbles can lead
to false positives on fluoroscopic evaluation.

Next, flush the biliary tract with a small amount of saline and
then inject contrast while observing with fluoroscopy. The
fluoroscopic view has the following anatomical landmarks 1)
right and left hepatic ducts 2) common hepatic duct 3) cystic




duct 4) common bile duect 5) and duodenum. The simulator
will also feature a stone, most likely in the distal common bile
duct.

Step 2: Establish Guidewire

Access

Once the cholangiogram has been completed and you have
confirmation that there are common bile duct stones, proceed
with the following algorithm to initially try to clear the duct. If
the stones are small, you should simulate the injection of glu-
cagon to attempt flushing of the stones from the duct. If this
maneuver is not successful, you may now proceed with a tran-
scystic laparoscopic commeon bile duet exploration (TLCBDE).
The first step is to establish guidewire access to the biliary
tract. Release the jaws of the Olsen clamp in the mid-
clavicular port and leave it in an open position. This secures
an unobstructed path for the guidewire to pass through the
cholangiography catheter into the biliary tract. Remove the
guidewire from its cradle and thread it through the center port
of yvour three-way adapter. Onece you have inserted a consider-
able amount of wire into the biliary tract, confirm its location
with fluoroscopy.

After the position of the wire has been located, continue to ad-
vance it until it enters the duodenum. If this cannot be
achieved, it is acceptable to establish placement in the distal
commaon duct. The goal is to place enough of the guidewire in
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the biliary tract to assure that vou will not dislodge it when
the catheter is removed. Now, remove the cholangiogram
catheter while maintaining the position of the guidewire. This
can be accomplished by your assistant withdrawing the Olsen
clamp from the abdomen while the surgeon secures the guide-
wire with a grasper through the epigastric port. If there is any
doubt about the maintenance of the position of the wire while
removing the clamp and catheter from the abdomen, recheck
the location with fluoroscopy.

p Access

T

J%ﬂgtch“ Rosser MD FACS

Now that you have established guidewire access to the biliary
tree, the next step is placement of the Berci Introducer. This
device allows the efficient ingress and egress of the choledo-
choscope from the abdomen. Thread the guidewire through
the inner cannula of the Bereil Introducer until vou observe it
exiting from the proximal end. Hand the apphance to your as-
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sistant as you (surgeon) maintain the position of the guide-
wire with a grasper through the epigastric port. The assistant
should pull to straighten the guidewire and then push to slide
the introducer into the abdomen. Now, instruct the assistant
to remove the gray inner cannula from the apphance. Once
again, make sure this is done with continuous security of the
guidewire. The final task in this step is to push the blue intro-
ducer sheath close to the point of entrance of the guidewire
into the cystic duet.

Step 3: Cystic Duct Dilation

The insertion of the choledochoscope into the biliary tree is
frequently facilitated by balloon dilation of the cystic duct.
This is especially true during the early learning curve. If there
has been significant dilation of the biliary tract because of
high-grade obstruction, insertion of the choledochoscope can
be successfully accomplished without this step. In a similar
fashion to the insertion of the Berci Introducer, take the bal-
loon catheter and thread the guidewire into its distal opening.
Please ask yvour assistant to help with this while you maintain
control of the guidewire. Continue this action until the wire
exits from the proximal end of the balloon catheter. Secure

the end of the guidewire and have the assistant tread the bal-
loon catheter into the abdomen until its distal tip is placed
near the entrance of the cystic duct. Now, using a padded gras-
per through the epigastric port, thread the balloon into the cys-
tie duet until about a third of the proximal balloon is showing,
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Be careful when using the grasper to avoid injury of the bal-
loon. Because there are proximal and distal radiopaque mark-
ers on the balloon, vou can use fluoroscopy to confirm posi-
tion. However, this is not usually necessary.

At this time, slowly inflate the balloon with saline using the
supplied 11cc syringe. It takes approximately 7-10 ec to fully
inflate the balloon. How much, depends on the surgeon'’s
judgement. Halt inflation if the duct is in danger of splitting.
Maintain this inflation pressure for about 5 minutes. It is very
important that you wait for at least 5 minutes to achieve effec-
tive dilation. Once 5 minutes has passed, use the syringe to re-
move the saline from the balloon. Make sure the balloon has
completely deflated before attempting to remove the catheter.
MNext, the balloon is removed from the abdomen by the assis-



tant while the surgeon maintains control of the guidewire with
a grasper through the epigastric port.

Step 4: Choledochoscope Insertion

and Maneuvering

Now it is time to insert the choledochoscope. Grasp the distal
tip of the guidewire that is in place. Identify the working chan-
nel on the distal
end of the scope.
Next, advance the
guidewire into the
scope until it exits
the proximal work-
ing port. Now, ask
your assistant to
secure the guide-
wire and grasp the
choledochoscope.
While the surgeon maintains internal security of the guide-
wire, the scope is pushed into the abdomen until it comes into
view of the laparoscope.

Next, the surgeon uses a padded grasper through the epigas-
tric port to advance the scope into the common bile duct. The
padded grasper is best suited for this task to protect the scope.
Remember this is a 10 mm instrument which necessitates the
use of the larger epigastric trocar. Once the scope is in the cys-
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tic duct, connect the irrigation solution to the appropriate port
on the scope. Usually, a three-liter bag of half normal saline
solution i1s used and runs continuously. Now, advance the
scope into the common bile duct. You will be able to see the
guidewire as you progress. Remove the guidewire once you
are in the distal duct or when the common bile duct stones are
visualized.

Step 5: Stone Capture and
Extraction

Now, it is time for stone capture and extraction. This step is
accomplished with the use of a webbed basket. The one fea-
tured is called a Nitinol Tip-less Stone Extraction Basket. Be-
fore insertion into

the scope, verify

that the basket is in o |
a closed position. /"
Now, hand the bas-
ket handle to the

assistant and prac-
tice opening and

closing the appli-
ance, Next, place
the basket through
the proximal working channel of the scope. The surgeon
should make sure to maintain visualization of the stone at all
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times. Once the basket is visualized, push the tip past the
stone, while keeping the basket in a closed position. Now, the
surgeon should request the assistant to open the basket. Once
it is open, pull the basket back in order to entrap the stone.

This may take multiple attempts and adjustments of the posi-
tion of the scope. Two suggestions while attempting this ma-
neuver include: 1) Keep a small amount of distance between
the end of the choledochoscope and the basket. 2) Rotating
the scope can sometimes facilitate capture. Once the stone is
captured, request the assistant to close the basket. Next, pin
the stone to the tip of the choledochoscope. Then remove the
basket, stone, and scope as a single unit from the biliary tract.
Onee it is inside the abdomen, release the stone and extract it
through the 10 mm epigastric trocar with or without a speci-
men bag.

Step 6:
Cystic Duct
Closure

Once the stones are
removed and you
have documented
complete extrac-
tion, the eystic duct
has to be closed. Be-
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cause of obstruction, the biliary tract is often dilated and this
frequently includes the cystic duet. A clip is usually not ade-
guate for closure because of the resultant enlargement of the
duct. An Endoloop is a very effective appliance to achieve clo-
sure. The first step in using this device 1s to place the En-
doloop into the abdomen using the epigastric port. Next, place
the cystic duct in the center of the loop. Now, bring a grasper
through the mid-clavicular port to grasp the cystic duct. The
grasper is then handed to the assistant. At this time, the sur-
geon should fracture the proximal tip of the Endoloop with
the right hand. With the left hand controlling the shaft of the
appliance, place the knot of the suture on the cystic duct.
While maintaining the knot on the evstic duct, the surgeon
pulls back on the fractured tip to tighten the loop with the
right hand. Once the loop has been closed securely around the
duct, a scissor is brought in through the epigastric port to di-
vide the suture.

Step 7: Biliary Stenting

There are times when the common bile duct cannot be cleared
and stones remain. This is an indication for the placement of a
biliary stent to establish drainage of the hiliary tract until de-
finitive clearing of the duct can be accomplished. A specialized
appliance tailored for the transcystic laparoscopic approach is
required. The instrument featured is the Cook Medical Fanelli
Endobiliary Stent. To place the stent, you will have to estab-
lish guidewire access to the common bile duct. Insert the
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guidewire into the center working channel of the Fanelli
Cholangiogram Catheter three-way adapter. Keep threading
the guidewire until it is visualized in the common bile duct,
and track it until it enters the duodenum. This should be done
under fluroscopic guidance to assure proper placement. Re-
member to open the Olsen clamp to allow uninterrupted pas-
sage of the guidewire. Once the guidewire has been confirmed
in the duodenum, the next step is to remove the Olsen clamp
and cholangiogram catheter while leaving the guidewire in
place. Remember that the surgeon must secure the guidewire
when this is done. If you need to reconfirm placement, you
may use fluoroscopy.

Etr:h“ Rosser MDD FACS

Now, place the guidewire into the distal tip of the stent. Once
the guidewire exits the proximal channel, hand the appliance
to the assistant. While the surgeon maintains control of the
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guidewire, the stent is placed into the abdomen and inserted
into eystic duct. The surgeon then feeds the stent into the bili-
ary tract under fluoroscopic guidance until it enters the duode-
num.

Now, it is time to deploy the stent. The surgeon must grasp
the proximal handle and pull back on the black portion of the
outer sheath until the proximal edge touches the white por-
tion of the stent backstop. This will remove the outer security
of the stent. During, this maneuver the surgeon must be care-
ful not to dislodge the device. Next, remove the guidewire.
Now, rotate the white portion of the inner carrier counter-
clockwise (it touches the purple Luer lock of the stent back-
stop) and remove it. This will accomplish final deployment of
the stent. Verify proper placement with fluoroscopy.

THE STE&EALTH LEARNING COMPANYS
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CHAPTER 10
Preparing the Operating
Room and Your Team

Introduction

Preparing the operating room and vour team for laparoscopic
common bile duct explorations is eritical for successful adop-
tion of this proce-
dure. There are vari-
ous aspects of prepa-
ration that need to
be taken into consid-
eration including,
setting up the operat-
Ing room, organizing
vour supply and dis-
tribution chain, pre-
paring nursing and
other members of

your operating room team, and reaching out to referring provid-
ers and institutional leadership.

First, the operating room. Choose a large operating room that
will accommodate the extra equipment that will be required.
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Integrated Operating room You should make sure that

e o s comeme S Y the OR table that vou are go-

_' . ing to use is compatible with
I'

fluoroscopy. You should

also try to have the C-arm in
: . .

the room at the beginning ot
the procedure. This prevents
delays from bringing the C-
arm in and also prevents
clashes between other serv-
ices that may need it. Also, having a common bile duct cart in the
room, or immediately available, helps reduce the amount of scram-
bling that is required to deploy equipment.

The use of an Alton Dean pressurized saline irrigation unit will
also facilitate the procedure by maintaining reliable visualization
of the biliary tract. Remember, if you have a nonintegrated video
system and need an extra lapa-

roscopic tower for other video Mors o J
" . 1 |'IIZIIZ'I|I'_:_’\Il'iltl'l! Wrating
inputs, plan for this ahead of e, : -

time.

T e

Showcased in the presentation
is a typical operating room set
up for TLCBDE. It features an

integrated video choledocho- Em |

scope set up. Usually, the C- -—

arm comes in from the pa-
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Surgeons Performing a Common
Bile Duct Exploration

scope typically comes in from
the laparoscopic tower or boom
with its own light and video ca-
ble. This is the most efficient

setup.

During the procedure, the C-
arm may need to be moved back
and forth depending on whether
it is interfering with the instru-
ments. Remember, 1t 1s impor-
tant to have enough room to be
able to move the C-arm as neces-

tient’s left side. Typically,
the left arm of the patient
will be positioned in a
tucked fashion so as to not
intertere with the C-arm.
It should be noted that the
surgeon and the assistant
typically switch sides once
it is decided to perform
the bile duct exploration.
In an integrated operating
room with a video choledo-
choscope, the choledocho-

CBD Cart ( Posterior View)

~, '
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sarv. If vou have a
nonintegrated or
separate choledocho-

CBD Cart ( Anterior View)

scope, or one that re-
guires a separate
camera head and
light cord, an extra
laparoscopic tower
will have to be
brought in in order
to connect the chole-
dochoscope. This
produces a larger
equipment footprint,
and is not the ideal
setup. However, in
some institutions, this is the only available option.

As mentioned earlier, the Alton Dean unit is the preferred sa-
line pressurization device. It is noteworthy for a number of
reasons. Most importantly, it is an adjustable automated pres-
surization system that insures maintenance of visualization of
the biliary tree by stabilizing saline pressure throughout the
procedure. Additionally, the unit can use three-liter capacity
bags that rapidly replenish the system with saline. The other
option is using a one-liter bag with a pressure cuff. This car-
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ries a lower cost but it is more labor intensive for the staff and
pressurization of the system is not consistent.

Organize the Supply and

Distribution Chain

Next, make sure
that you organize
your supply and
distribution chain.
Gather a list of all
the necessary sup-
plies needed. You
may be surprised
to find that your
operating room

may have many of
these products.
Also, check other procedure-based units such as endoscopy,
cardiology, or urology. Onece all items are gathered, place
them on a dedicated common bile duct cart. This cart should
only be used for this procedure. Clearly label the drawers and
make sure they are barcoded, so they can be routinely invento-
ried and restocked. Please take note of the picture of a CBD
cart used by the author. The anterior view of the cart features
various drawers that are labeled and barcoded and on the pos-
terior view there are larger supplies on hooks. This helps to
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prevent damage to supplies when placed in storage. Presented
in a figure is a list of the equipment used for common bile
duct exploration.

Prepare Nursing and OR Team

Next, vou want to prepare your OR team. You should think of
the adoption of this new procedure as the initiation of a new
clinical program. It is an undertaking that can be very intimi-
dating. Therefore, generate a concerted effort to get the operat-
ing room team up to speed. Your first goal is to get the team
on your side. Eliminating the unknown ean go a long way in
achieving this goal, so that everyone is on the same page as
vou. Remember,
that this procedure
will be initially per-
ceived as causing

L
&

them to work
harder, spend
more time in the
OR, and learn a
completely new
procedure, Change
can make people
uncomfortable.

All of this goes away once they have an established practice
pattern. You can reduce the initial resistance to change by
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sharing with them the
“why.” Explain to them
that the reason for

Alton Dean Unat

adopting this proce-
dure is because it is bet-
ter for the patient. It
features “one-stop shop-
ping”, eliminates the
patient having multiple
procedures, and short-

ens the patient’s hospi-
tal stay. These are emo-
tional targets people can identify with and it establishes the
team on common ground. Remember, as David Rakoff said,
“Altruism is innate, but it's not instinctual. Everybody's wired
for it, but a switch has to be flipped.” In addition, it will take
more than heart to establish success. It will also take leader-
ship. Therefore, pick a champion. This is somebody that will
take responsibility for nurturing the project and getting every-
body organized and on the same page.

As you start out, tactics and equipment requirements will
change. Therefore, remember to update your pick sheets. This
prevents scrambling for supplies and equipment at the time of
the procedure. No surgeon wants to have the operating room
team running all over the hospital trving to find equipment
while the patient is on the table. It can be detrimental to the
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p:iliE]l‘l and fatal to morale. Saline Bag with Pressure Cuff
Checklists can play an impor- .

tant role in preventing this
from happening. This proce-
dure has many moving parts
and you can’t keep every-
thing in vour head. Create
one and use it!!

Another factor that can help

maintain the readiness of
vour operating room team is
the adoption of routine cholangiography as part of vour prac-
tice. Cholangiography is the foundation of common bile duet
explorations, and preparation and execution of this on a regu-
lar basis will build confidence and competence. Of utmost im-
portance is having the CBD cart and the choledochoscope im-
mediately available instead of waiting to call for them. Lastly,
vou have to perform formal education. You should take the
leadership initiative and do an in-service to educate the team
on equipment and team functions. It is highly encouraged that
vou train them using simulation. This will allow the staff to
practice what they have learned outside of the operating room
to establish efficiency and safety inside the operating room.

Another important factor in building a successful laparoscopic
common bile duect exploration program is building institu-
tional support and reaching out to referring providers. The
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emergency department providers and hospitalists are prime LCBDE Equipment List
targets to provide vou patients. Reach out to identify venues (continued)
where vou can present the program to them. Explain the
rationale, the benefits of laparoscopic common bile duct explo-
ration, and why it is really better for the patient. Offer to assist
them with triage decisions. Provide information on how to rap-
idly contact you and always provide quality and expedient
service as a consultant. This will make them want to call you
whenever they have a patient.

Also, aggressively engage gastroenterologists. At first glance,

this may not seem to be sound advice, because of perceived
conflicts. Once again, explain the rationale and the benefits
for the patient. Illuminate the fact that this potentially avoids
ERCP related complications. Reassure them that you are not
LCBDE Equipment List tryving to supplant them for ERCP. Frankly, there are times
when the surgical approach will fail. However, with the place-

e ment of endobiliary stents, patients can be sent home post-op,

e e A Sy and the ERCP to clear the duct becomes non-emergent and

el of deal . [ kg

et WS ks el e e 14t 2 easier to perform. In addition, there will be clinical situations

(LTI ek s 0 120 S
g v .

WLk ke v . N where ERCP will always be the procedure of choice. Gastroen-
Wi | | g e e e e

o Pr———— terologists today are increasingly busy and will not lose busi-

s, iy o1 i i whmp 10 by = el

11 Ny i el bl i s e b el B
T coless kg T ' ness hecause of vour efforts.
Hd B sy vwsaries | harr -
el
F ik b dasgeom iy oo i e Nk a (RN |

anhalan

e T Lastly, make sure the administrative leadership of the surgery

e R R
& i ol Pl ok, el 1o R Won v bl mgld 10 %70 511 BB

- b g, g i 1 AN department and hospital administration are aware of the ra-
e tional for starting this program. Explain that this can be a criti-
cal asset for institutions that do not have ERCP capability. Em-
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phasize that the competent performance of laparoscopic com-

mon bile duct exploration reduces the need to transfer patients. Question 1 of 5

Additionally, in a recent study, it was shown that hospital stays Performing LCBDE using an integrated
are shortened by two days. Other positive attributes of TLCBDE video choledochoscope requires all of
include a decrease in cost per hospitalization, and a 3.8 to 1 re- the following except:

turn on investment ratio.

Summary

In summary, it is eritical to prepare the OR team to take on the
adoption of laparoscopic common bile duet exploration ahead of
time. Identifv the neces-
sary supply streams

and optimize them, in-
spire and educate your

A. Pressurized saline source (i.e
Alton Dean Unit)

B. Additional laparoscopic tower,

team to do the right camera hi.‘a(l. and light cord

thing. Build a system

that is organized and C. C-arm
always has the equip-
ment vou need. Iden- D. CBD Exploration Kit

tify your referral base
and build it based on
patient friendly facts. The initiative has to make sense. Lastly,
sell the benefits of TLCBDE to yvour institution’s leadership so
they can understand it is worthwhile investing in this program.

THE STE&EALTH LEARNING COMPANYS
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CHAPTER 11

Cholangiography: The Start
Of It All

Introduction

This chapter covers all aspects of performing cholangiograms
including the rationale for them and how they can be accu-
rately interpreted. The first question to be answered is, why
do we care about bile duct stones?

Common bile stones represent a hidden trap in the care of gall-
stones and laparo-
scopic cholecystec-
tomy. Bile duct
stones are a prevent-
able source of mor-
bidity that can lead
to major conse-
quences for the pa-
tient including post-
operative pain, read-
missions, pancreati-

tis, cholangitis, and
bile leaks. Most bile duct stones are silent preoperatively, and
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existing preoperative risk strati-

Multiple Commaon Bile
Duct Stones

fication strategies, including
the ASGE guidelines, can be un-
reliable in predicting who will
actually have stones intraopera-
tively. Likewise, trending liver
function tests does not improve
the accuracy of predicting
which patients have stones, nor
does it reliably predict stone
passage.

Some have argued, “Why worry

about asymptomatic or small
incidental stones in the first
place? Don't these stones just
pass?” Actually, newer literature suggests that these stones
may not have as benign of a natural history as once thought.
Analysis of 30-day outcomes from the GallRiks database from
Sweden has shown that 25% of untreated gallstones discov-
ered at the time of cholecystectomy lead to complications if
untreated, and this risk is still 16% even for small stones less
than 4mm. The data also shows that interventions to clear
the biliary tree reduce this risk by at least 50%.

Intraoperative cholangiography, or 10C, has excellent sensitiv-
ity and specificity for detection of bile duct stones. It also pro-

vides a roadmap of the biliary tree and is safe as long as princi-
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ples to minimize radiation exposure are followed. Routine
10C leads to competence secondary to regular practice for the
surgeon, trainees, and the OR staff. It reduces the risk of inad-
vertently leaving bile duct stones, identifies biliary injuries or
leaks, and it sets up the surgeon to transition to TLCBDE. In
the opinion of this author, surgeons who are serious about
learning TLCBDE should perform routine 10C.

Cholangiography: How to Perform

The basic tools needed for 10C include a 5 French cholangio-
gram catheter that allows passage of an 0.035 inch guidewire
if necessary. Another appliance that facilitates cholangio-
grams is the Olsen clamp. It has a channel for passage of the
catheter and facilitates fixation of the catheter in the cystic
duct. Diluted con-
trast, typically 50%,
is more sensitive for

detection of stones
compared to full
standard concentra-
tion contrast.

When connecting
the catheter to IV
tubing, a three-way

Haow (o

stopcock, and sy-
ringes of saline and diluted contrast, care should be taken to
ensure that everything is flushed and no air bubbles are in the
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system. After securing the Olsen clamp, the operating table
should be flattened, and the C-arm brought in.

After obtaining a proper position using “live” fluoroscopy, the
operator is ready for the cholangiogram. “Cine” mode should
preferably be used to record the cholangiogram rather than
static images, as it allows for a video replay that helps identifv
subtle signs of stones and or injuries. Apnea should be main-
tained by the anesthesia team during the run to minimize mo-
tion artifact. In some cases, the patient’s spine overlaps and
obscures the biliary anatomy on the cholangiogram. An ani-
mation is presented in the video that shows a CT scan image
corresponding to the patient’s anatomy during the cholangio-
gram. The x-ray beams leave the x-ray tube, pass through the
patient, and enter the image intensifier. The cholangiogram
on the left side of the animation shows that the vertebral bod-
ies are superimposed directly over the biliary tree in this posi-
tion. The gallbladder and common bile duct are visible in
green on the CT image, along with the vertebral body in blue.
One can see that the vertebral body will interfere with the im-
age in this configuration. Rotation of the C-arm to the left an-
terior obligue, or LAD position moves the vertebral body out
of alignment with the bile duct, and produces a cleaner image
seen on the left side of the image.

The video presented shows a standard technique for obtaining
a cholangiogram. Once the “eritical view of safety” has been
achieved, a clip is placed on the specimen side of the cystic




duect high near the gallbladder. Scissors are then used to cre-
ate a ductotomy in the cystic duct. It is best to use the left
hand for the scissors. Also, establishment of competence us-
ing the non-dominant hand can facilitate cannulation of the
duct later. The cystic duct is then milked starting from below
and compressing upward. In the case presented, stone debris
is removed from the cystic duct. Next, the cholangiogram
clamp and catheter are placed into the abdomen through the
mid-clavicular port. Only a short length of catheter is needed
to accomplish the cholangiogram. Once inserted, the jaws of
the clamp are closed the duct is infused with saline. If there is
a leak the jaws are clamped tighter until there is no leak.

Once the contrast has been infused, vou are ready for interpre-
tation of the cholangiogram. The video illustrates the tech-
nigue of cholangiography, including tricks for difficult cases.

If the cystic duct is short, a tie may be placed at the infundibu-

Olgen Clamp and Cholangiogram Catheter
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lum to effec-
tively extend
the length of
the cystic duct

Routine Cholangiography Materials

for a cholangio-
gram. A tie
placed around
the infundibu-
lum is more ef-
fective than a

clip in this
sitnation, as
clips generally
are too short to
fully oeclude the wider infundibulum. The tails should be left
long so that the infundibulum can be manipulated easily.,

It is preferable to make the ductotomy with the left hand, as
this will prevent the cystic ductotomy location from rotating
when it is passed to the right hand. The duct is gently milked
from below, along its length, to clear small stones. The cathe-
ter is then brought in with the left hand, and the Olsen clamp
is secured. Only about 1 em of catheter length is necessary for
insertion into the cystic duct. If the catheter does not pass eas-
ily, it may be due to a valve of Heister, or to a narrow duct.
Scissors can be used to carefully extend the ductotomy longitu-
dinally past the valve if necessary. Another trick for narrow
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ducts is to pass a guidewire through the catheter into the biliary
tree. The catheter may then be threaded over the wire into posi-
tion.

The case presented involves a subtotal cholecystectomy in
which the anterior wall of the gallbladder is opened and the ori-
fice of the cystic duct is visible. In this situation a balloon tip
catheter, an ERCP balloon extraction device, is used to create a
seal to ocelude the cystic duct enough for a cholangiogram. Fill-
ing the balloon with saline allows for a secure seal to perform a
cholangiogram. This image shown in this clinical scenario illus-
trates good positioning of the Olsen clamp in the upper part of
the screen, slightly to screen left, away from the spine, leading
to a good quality image.

Cholangiography: Systematic
Interpretation

The reading of cholan-
giograms should be

done in a systematic
fashion. After obtain-
ing proper position of
the c-arm, as de-
scribed, a “cine” run

systematic
n

should be performed
while injecting con-
trast. After reviewing
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these images, the surgeon should first determine the position of
the cholangiogram catheter. The questions to be asked and an-
swered include, “Is the catheter in the cystic duct as intended?
What is the anatomy of the eyvstic duct and what type of inser-
tion into the common duct does it have?”

Previous work by Dr. George Berci shows that there is signifi-
cant variability in the configuration of the cystic duct and its in-
sertion into the common duet, with a “classic” lateral insertion
being present in only 17% of patients. Other configurations in-
clude anterior or posterior insertion, a medial or spiral inser-
tion, a parallel cystic duct, or a duet with a low or high-
insertion into the biliary tree. The diameter of the cystic duct
should be noted. This can determine whether a transcystic or
transcholedochal approach is necessary.

Next, the common bile duet should be examined, noting its di-
ameter, the presence of any filling defects, and whether con-
trast empties into the duo-
denum. If the hepatic ducts Common Bile Duct
are not well visualized, an

additional “cine” run

should be performed after

repositioning the C-arm.

The hepatic ducts should be

examined to confirm that

both right anterior and pos-

terior sectional ducts as
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well as the left hepatic
duet fill appropriately. Ab-
sence of either of these
three ducts raises the

View of Guidewire and Stent in

Place

guestion of whether they
have been oceluded or
ligated inadvertently.
Lastly, the cholangiogram
should be examined for
any evidence of contrast

extravasation which could indicate a biliary injury.

A few practice cases are presented in the video to demonstrate
how to systematically read cholangiograms. In case one, the
position of the catheter appears to be in the cystic duct, and it
has an anterior or posterior insertion, as the cystic duct fills
fully and then overlies the position of the common duct as it
opacifies. Next, examine the diameter of the cystic duct. The
diameter of the Olsen clamp can be used as a reference point
because it measures 5 mm in diameter. Comparison of the
Olsen clamp with the evstic duct reveals it to be about 5-6 mm
in this case. Next, determine the size of the common bile
duct. Its diameter is about 9 mm, and has what appears to be
a distal filling defect consistent with a stone. There is empty-
ing of contrast into the duodenum in this case. The hepatic
ducts (right anterior seen more cephalad, and right posterior
seen more caudad, along with the left hepatic duet) all fill and

THE STE&EALTH LEARNING COMPANYS

appear normal. Lastly, there is no contrast extravasation or
sign of injury.

After a TLCBDE and stone removal a closing cholangiogram
should be completed. You must start your systematic interpre-
tation all over again. Once again, start by examining the cystic
duct. There is no contrast extravasation from the duct, which
had been balloon dilated. Next, examine the common bile
duct, which appears free of filling defects and there is good
emptying of contrast into the duodenum. The hepatic ducts
are normal. There are no signs of injury, although there is opa-
cification of an additional structure just medial to the papilla.
This is retrograde filling of
the panereatic duct, which
can be seen in some cases.
In summary, this shows a
normal closing cholangio-
gram after LCBDE.

Image Showing Guidewire
Being Used

In case two, the initial
cholangiogram is shown to
illustrate the interpretation
process. Again, start with

the evaluation of the posi-
tion of the catheter. In this case, it does appear to be cannulat-
ing the cystic duct. The cystic duet is a spiral duct with a me-
dial insertion into the common bile duct. The diameter of the
cystic duct is about 5-6 mm based on the reference diameter




of the Olsen clamp. The common bile duct is approximately g
mm in diameter and shows no obvious filling defect. However,
there is a lack of emptying distally into the duodenum. An ob-
structing stone was later confirmed with TLCBDE. The he-
patic ducts are normal and fill appropriately on both sides.
There are no signs indicating bile duct injury. Subsequently,
a completion cholangiogram is presented. It shows brisk emp-
tving of contrast into the duode-
num. There is extravasation

Image Showing Contrast . : :
= - 3 that is noted in the cholangio-

Medium Being Used

v

is too far to the screen right, which may limit the view of the
biliary tree. Start again with the cystic duet and confirm that
the catheter is indeed cannulating the cystic duct, The cystic
duct has a squiggly appearance due to the valves of Heister. It
enters the common duct laterally. In this case, it is approxi-

gram. However, this is due to

leakage of contrast around the
catheter rather than bile duct
1njury.

A third case is presented show-
casing the initial cholangio-
gram. It should be noted that
the position of the Olsen elamp

mately 2-3 mm in diameter. The common bile duct appears to
be 8 mm in diameter and has a small 3-4 mm filling defect dis-
tally. There is emptying of contrast into the duodenum. The
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hepatic ducts are not seen, due to positioning of the C-arm.
Likewise, the vertebral bodies interfere with a clean view of
the bile duct. The cholangiogram should be repeated at a
higher position, and with a 10-15 degree LAO rotation to move
the vertebral bodies out of the way of the bile duct. Lastly, in
this case, there are no signs of injury.

A fourth case is presented. Once again, start with examination
of the catheter. It does appear to be cannulating the cystic
duct, noted by the appearance of the valves of Heister. There
is a lateral insertion of the cystic duct into the common bile
duct, and the cystic duct is approximately 2 mm in diameter.
The common bile duct itself is about 8 mm at its proximal seg-
ment, and then tapers slightly distally. At the distal end of the
common bile duet, one notices an abrupt cutoff of the con-
trast, called a "meniscus sign”. This sign occurs when contrast
only reaches the

Stent with Backstop Engaged

proximal surface
of an obstructing
stone without any
of the contrast
passing around
the stone. Thus,
only the proximal
surface of the
stone is visible,
rather than what
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might otherwise be seen as a round filling defect inside the Question 1 of 5

contrast column. In this situation, there is no emptying of con- The most accurate means of predicting
trast into the duodenum. The hepatic ducts are not seen in common bile duct stones at the time of la-
this image. Again, the cholangiogram should be at some point paroscopic cholecystectomy is:

repeated with a higher view to delineate the intra-hepatic
duets. Despite the limited view, there does not appear to be
any sign of injury here.

Summary

In summary, 10C is an effective and safe tool for detecting

stones and increases the margin of safety in laparoscopie A. Pl‘EﬂprEI'ﬂti'b'E MRCP
cholecvstectomy and
TLCBDE. We rec- B. Calculate the ASGE criteria and
ommend routine trend liver function tests
10C as it improves
technical perform- C. Preoperative ERCP

ance and facilitates
TLCBDE. The sur- D. Cholangiography
geon should become

familiar with tricks

to successfully com-

plete 10C, even in

difficult cases. Sys-
tematic interpretation of 10C images becomes straightforward
with practice and is essential to maximize diagnostic accuracy
and maintain safety. >
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CHAPTER 12

Step By Step Clinical
Execution

Introduction

This section will review introductory considerations for the
TLCBDE. This includes patient selection and the manage-
ment algorithm. First, we will focus on appropriate patient
selection. You will encounter a variety of clinical presenta-
tions of gallstone
disease as a gen-
eral surgeon.
Most patients
presenting for
cholecystectomy
will have either
biliary colic or
acute cholecysti-
tis. Some of

these patients
may have underlying common duct stones that are either
asymptomatic or may present as biliary colic. There may be
liver function test abnormalities or imaging findings that
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suggest the possibility of common duet stones, but these are
not always present. If there are no medical contraindications,
these patients may be approached with a “surgery-first” strat-
egy, especially if routine intraoperative cholangiography is
planned.

Patients with common duct stones may also present with pan-
creatitis. Patients with mild to moderate gallstone pancreati-
tis should undergo cholecystectomy with cholangiography
once the pancreatitis has resolved, ideally during the same
hospital admission, to reduce the risk of recurrent pancreati-
tis. The algorithm for patients with severe pancreatitis or
with peri-pancreatic fluid collections is different, however.
These patients are generally eritically ill and should only be
considered for interval cholecystectomy once they have fully
recovered, typically at least 6 weeks after the episode of pan-
creatitis. Early intervention in these patients increases the
risk of infecting the peri-pancreatic fluid collections and has
higher morbidity
compared with de- 5 Fr Open Tipped Cholangiogram
layed interven- Catheter

tion.

Patients present- &~
ing with cholangi- -
tis should be as-

sessed and the se-

verity of cholangi-
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tis determined using the Tokyo criteria. Patients with mild
cholangitis according to the Tokyo eriteria are generally suit-
able candidates for cholecystectomy with 10C and bile duct ex-
ploration. Patients with more severe cholangitis; however, es-
pecially those with hemodynamic instability, should generally
undergo endoscopic drainage first, as surgery is associated
with higher morbidity in this setting.

Many patients presenting with symptomatic biliary obstruc-
tion may have benign stone disease as the underlying etiology
and may be approached surgically. However, the surgeon
should have a higher suspicion for possible malignancy in this
setting, especially if there is associated weight loss, painless
jaundice, or other imaging findings suspicious for cancer. Pa-
tients with a suspicion of
malignancy should un-
dergo appropriate workup
first with MRCP, and /or ———
ERCP/EUS to confirm .
that the obstruction is due

to biliary stone disease, -

and not cancer, prior to

cholecystectomy. . —

Tokyo Guidelines

Lastly, some patients may

rations for common duet exploration can be made ahead of
time. To summarize, most candidates for cholecystectomy will
be suitable for a “surgery-first” approach without needing pre-
operative ERCP. The surgeon should be familiar with the con-
traindications to this approach including severe cholangitis,
severe pancreatitis, medical contraindications to cholecystec-
tomy, and patients in whom the surgeon suspects malignant
obstruction.

The Management Algorithm

Next, we will diseuss an intraoperatively management algo-
rithm for how to identify and treat common bile duct stones.
A laparoscopic cholecystectomy is begun in usual fashion.
Once the “critical
view of safety” has
been obtained, the

next step is to per-
form an intraopera-
tive cholangiogram
in order to define
duetal anatomy and
identify choledocho-

Igorithm

lithiasis. Accurate

interpretation of

the cholangiogram
is essential in identifving stones in the common duct, Further-
more, there should be definition of their size and location.

be asymptomatic and present with stones as an incidental find-
ing on imaging. These patients do need cholecystectomy, and
are the ideal candidates for bile duct exploration as the prepa-
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This is often not entirely straightforward. Maturation of com-
petence in cholangiogram interpretation can be facilitated by
performing routine cholangiography during cholecystectomy.
This will assist in gaining a thorough familiarity with what nor-
mal intraoperative cholangiograms look like.

If choledocholithiasis is identified, and the stones are 3 mm or
less, an attempt should be made to flush the stone or stones
into the duodenum. If this is successful a TLCBDE can be
avoided. Glucagon, 1 or 2 mg IV, can be given to relax the
sphincter of Oddi. Several hundred milliliters of saline are
then flushed through the cholangiogram catheter and the 10C
is repeated. Remember, this is typically only effective for
stones 3 mm or smaller. Attempting to flush larger stones is
not encouraged given that sometimes the stones migrate proxi-
mally into the hepatic ducts and may become difficult to re-
move. If flushing is unsuccessful, then the optimal treatment
approach must be determined. The best option varies based

on stone characteristics
(size, number, and loca-
tion), cystic duct anatomy,
and the surgeon’s familiar-
ity with different ap-
proaches for LCBDE.

If choledocholithiasis is

identified and flushing is
unsuccessful, the next

0.035 Inch Flexible Tip Hvdrophilic
Guidewire
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step is to determine the optimal treatment approach for clear-
ing the common duct. Transcystic exploration is generally fa-
vored as the initial approach given its relative safety and lower
technical complexity compared to transcholedochal explora-
tion. With this goal in mind, the surgeon should first deter-
mine whether the stone characteristics are appropriate for
transcystic removal. Stones located in the common duct are
easily reached from the cystic duct, compared to stones in the
common hepatic or proximal hepatic ducts which are less com-
mon and more difficult to reach from a transcystic approach.
Proximal stones are usually better approached through a tran-
scholedochal CBDE or postoperative ERCP.

MNext, the stone size should be measured. Stones larger than 6
mm will be more safely and easily approached through tran-
scholedochal CBDE or postoperative ERCP. Attempting to re-
move stones greater than 6 mm from the cystic duct increases
the risk of entrapping a stone basket or causing an avulsion in-
jury of the eystic duct-common duet junetion and should gen-
erally be avoided. Stones 6 mm or less may be amenable to a
cystic duct approach, if the cystic duet size is adequate. Next,
the surgeon should assess the stone burden in the duct. Gen-
erally, if the patient has more than 5 stones, transcystic re-
moval will be a tedious and drawn-out affair and these cases
are generally better managed with transcholedochal CBDE or
postoperative ERCP. If 5 or less stones are present, transcystic
exploration is reasonable.

THE STE&EALTH LEARNING COMPANYS
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Next, the cystic duct diameter should be measured to deter-
mine whether it will be safe to extract stones through the cys-
tic duet. A cystic duct less than 4 mm in diameter will gener-
ally not allow passage of a scope or dilation to 6 mm, and
these patients should be approached with transcholedochal
CBDE or postoperative ERCP. Of course, this depends on the
expertise of the providers and equipment available at the insti-
tution.

Finally, the surgeon should examine the anatomy of cystic
duct insertion. A medial spiral insertion, a low insertion into
the common duct, or insertion into the right hepatic duct, for
example will be less amenable to transcystic exploration, and
alternative approaches should be considered. A lateral or
anterior/posterior insertion of the eystic duet will be more
amenable to transeystic exploration. If TLCBDE is attempted
and is not successful, intraoperative biliary stenting or post-
operative ERCP should be considered.

Transcystic LCBDE Procedure
Overview

This section will feature a discussion of the specific steps and
techniques for performing a TLCBDE. First, there will be an
overview of the procedure steps, followed by a more detailed
explanation. The steps are as follows:
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1) Port placement and dissection to obtain eritical view of
safety

The surgeon first places ports similar to a laparoscopic chole-

cystectomy and performs a dissection of the hepatocystic trian-
gle until reaching the eritical view of safety.

2) Cholangiogram

The surgeon then performs a cholangiogram.

1) Wire access

If common bile duet exploration is necessary, the surgeon ob-
tains wire access into the common bile duct and duodenum.

4) Cystic duct dilation (if necessary)

MNext, the surgeon
must determine if
eystic duct dilation
is necessary and, if

s0, what diameter

dilation is required.
q Procedure

5) Choledocho-
scope insertion and
maneuvering

Mext, a flexible
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choledochoscope is inserted over the guidewire and through
the eystic ductotomy. The scope is maneuvered through the
cystic duct and into the common duct until the first stone is
encountered.

6) Stone capture and extraction

The stone is then captured using a wire basket and the scope
is withdrawn in order to extract the stone. If more than one
stone is present in the common duct, steps 5 and 6 must be re-
peated until all the stones have been removed.

7) Completion cholangiogram

After the common duect has been completely cleared, a comple-
tion cholangiogram is performed to ensure no stones have
been missed.

8) Cystic duct ligation

Lastly, the cystic duct is ligated and then the cholecystectomy
is completed in the standard fashion.

Port Placement

Port placement is the same as a conventional laparoscopic
cholecystectomy with the lateral trocar for a retractor holding
the fundus cephalad over the liver, and the surgeon's left and
right hands performing the gallbladder dissection. An extra
right lower quadrant trocar may be inserted to assist with ex-
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posure of the gall-
bladder neck, espe-
cially in obese pa-

AN . tients. Once it is
_:ﬁ‘ }P ent | time to perform a
.| cholangiogram, the
E L Olsen elamp should

—_— be placed in the sur-

geon's left hand to
secure it in the cys-
tic duct. At this
time, the lateral retractor is secured to the patient’s skin by us-
ing a non-penetrating towel clip. This maintains exposure of
the operative site by allowing the assistant to let go of the in-
strument while the cholangiogram and exploration is per-
formed. The mid-clavicular trocar will serve as the portal
through which wire access, balloon dilation, and choledocho-
scope passage will occur.

Cholangio-

sram

Next step is to obtain a
cholangiogram. Please re-
fer chapter 11, Cholangi-
ography: The Start of it
All for more details.




Guidewire Access

After the cholangiogram confirms common duct stones that
are amenable to TLCBDE, the first step is to pass a guidewire
through the cholangiogram catheter and into the common
duct and duodenum. A 0.035 inch flexible-tip hydrophilic
guidewire is used and can be passed through a 5 French open-
tipped cholangiogram catheter. The contrast and saline sy-
ringes can be removed and the guidewire threaded directly
into the 10C catheter, or an adapter can be used that allows
for wire insertion. Wire passage should be observed under
fluoroscopy, so that the surgeon can control the path of the
wire and confirm advancement into the duodenum. Gentle
back and forth movements of the wire will encourage its pas-
sage,

The wire typically gets hung up in one of two places, either on
the spiral valves
of the cystic
duct or at the
ampulla. Both
obstructions
can be over-
come by gently
manipulating
the wire back
and forth, while
torqueing it one
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way or the other to change the orientation of its angled tip.
Try to avoid curling the wire too much and avoid advancing
against excessive resistance to minimize the risk of perfora-
tion by the wire. If a 0.035 inch guidewire is difficult to pass,
a 0.025 inch guidewire may be tried instead. Once the wire
passes through the ampulla, it should be advanced far into the
duodenum until only 10 to 20 cm of wire remains outside the
patient. This will help prevent retrograde migration of the
wire and loss of access during subsequent steps.

Cystic Duct Dilation

The next step of the procedure is determining the need for cys-
tic duct dilation. If dilation is required, the dilation diameter
must also be chosen. This is done based on a number of fac-
tors. As mentioned previously, the shaft of the Olsen clamp
serves as an ideal 5 mm ruler and should be compared against
the other structures. A eystic duct with a large diameter, and
with a diameter larger than the diameter of the largest stone,
does not usually require dilation. A eystic duct smaller than 4
mm will not be amenable to transcystic scope insertion and
should generally not be dilated. If the duct is at least 4 mm,
and the stone is larger than the eystic duct, the surgeon

should determine how much to safely dilate the cystic duct. A
cystic duct of 4 mm in diameter can be dilated to 6 mm. A cys-
tic duect 6 mm in diameter may be dilated to 8 mm. Thus, a
good rule of thumb is to not dilate the eystic duct more than 2
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mm larger than its native diameter to minimize the chance of
causing ductal injury.

Mext, the diameter of the common bile duct is assessed, which
in the case presented is about 10 mm. Under no cireum-
stances should yvou dilate to a diameter wider than the com-
mon duct. This can risk causing a common duet injury. In the
case shown in the video, the evstic duct measures 4-5 mm and
the size of the stone is 3-4 mm. The diameter of flexible chole-
dochoscopes is typically 2-3 mm. Thus, the duct does not
need to be dilated in order to accommodate the choledocho-
scope and to remove this stone unless spiraling or valves block
ils passage.

Once the need for dilation has been determined, the dilation
procedure proceeds using a Seldinger technique, in which in-
struments are se-
quentially thread
over a guidewire
and through the eys-
tic ductotomy.
When removing in-
struments, such as
the cholangiogram
catheter shown in
the presentation, it
is important to hold
the wire in position using a laparoscopic grasper. This pre-
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vents retrograde migration, which can cause it to flip out of
the cystic ductotomy. This will necessitate starting the proce-
dure over from the beginning. After removing the Olsen
clamp, thread the cystic duct introducer sheath over the wire.

The stift gray obturator should not be advanced into the duct.

It may be removed once the sheath is in the abdomen. Ad-
vance the sheath and the trocar until it is near the cystic duc-
totomy. The sheath will reduce leakage of carbon dioxide
from the trocar and will minimize bowing of wire-guided in-
struments.

If on the cholangiogram, it is determined that cystic duct dila-
tion is required, the next step is to remove the I0C catheter
and insert the appropriate-sized balloon dilator catheter over
the wire. The inner channel of the dilator should be irrigated
with saline, to facilitate smooth passage over the hydrophilic
guidewire, The dilator has two radiopaque markers at either
tip. It should be inserted into the cystic duct until the second
marker is barely visible just outside the ductotomy. With or
without a pressure injector, the balloon catheter is filled with
contrast to inflate the dilator. The dilator is held inflated for at
least 5 minutes to ensure full ablation of all of the spiral valves
of the cystic duct.

Dilation should be performed under fluoroscopy to confirm
the position of the balloon in relationship to the cystic duct
and common duct. Also, this ensures that the cystic duct has
been uniformly dilated and no areas of narrowing are present.




In the video, the two radiopaque markers on either end of the
dilating balloon are shown. The balloon is inflated with con-
trast, so that its outline can be visnalized on fluroscopy. Using
a 4 cm length dilating balloon, it is sometimes necessary to
perform two dilations to expand the entire length of the cystic
duet. The proximal dilation should be performed first and
then the balloon must be completely deflated before advanc-
ing it distally. Dilation should eross the cystic-common duect
junction. For this reason, dilation should never be performed
to a diameter wider than the native common bile duct to avoid
CBD injury.

After dilation is complete, the balloon catheter is removed and
again the wire is held with a grasper to prevent loss of wire ac-
cess.

Choledochoscope Insertion and
Maneuvering

Now the surgeon is ready for insertion and navigation of the
choledochoscope into the distal common bile duct. To intro-
duce the scope, the wire is fed retrograde through the distal
end of its working channel and exteriorized from the proximal
working channel. The choledochoscope view should now be
made available to assist during scope insertion. This can ei-
ther be a picture-in-picture view (preferred), or a view on a
separate monitor. A video choledochoscope with integrated
picture-in-picture is the ideal setup. The side port on the
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scope is attached to evstoscopy tubing which runs continuous
saline through it. It is pressurized to approximately 180
mmHg. This is essential to achieving good visualization once
the scope has entered the ductal system. Lastly, a padded gras-
per is used to hold and manipulate the scope internally with-
out damaging it.

The scope is then gently advanced over the guidewire and into
the ductotomy. This can usually be done by pushing the scope
from outside the pa-
tient, but in some
cases, there is too
much of an angle
between the scope
and the cystic duct,
and the scope must
be grasped inter-
nally with a padded
grasper and gently

advanced. Once the
scope is within the common duet, the guidewire can be re-
moved. This improves the flow of irrigation and in turn visuali-
zation. The scope is then slowly advanced down the common
duct until the first stone is encountered.

Choledochoscope insertion may also be done using a “free-
hand” technique without a guidewire. The saline irrigation
should be turned on prior to scope insertion to distend the
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ducts and maintain visualization. The tip of the scope is
guided into the cystic ductotomy, and through the cystic duct
using fine steering maneuvers. Attention to both laparoscopic
and choledochoscopic views is necessary to ensure the scope
is not bowed and is able to steer through the cystic duct and
into the common bile duct. Traditional flexible choledocho-
scopes utilize fiber optics for visualization. Due to the small
size of the scope, and the nature of fiber optic bundles, these
scopes suffer from relatively poor visualization. They require
adjustment of the focal length and light intensity, have a pixe-
lated appearance, and are extremely fragile. Recently, digital
video choledochoscopes have been made commercially avail-
able that utilize video chip cameras. As shown in the compari-
son presented in the video, this technology results in dramati-
cally improved visualization.

Stone Capture and Extraction

Now, it is time to capture and remove the stones. First, a wire
basket is passed through the working channel of the choledo-
choscope. A nitinol basket that has 4 wire tines with a netting
element at its distal tip is a very effective appliance for this
task. However, a basket without netting can also be used.
Next, the wire basket is advanced in a closed position past the
stone and then opened distal to it. The basket 1s then slowly
trawled backwards in order to capture the stone.
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At times the stone can be impacted at the ampulla. Opening
the basket distal to the stone and trawling backwards is useful
in dislodging such stones. Once the stone is free and alongside
the basket, a gentle back-and-forth motion with the basket
can be used to capture the stone. When the stone 1s within the
basket, it is slowly closed to entrap it. If one is not successful
dislodging a stone from the papilla with a nitinol basket, a
steel wire basket with greater radial expansion force may be
tried. Once the stone is free-floating, the basket is maneu-
vered around it and then closed. Next, pin the stone against
the face of the scope by carefully pulling all of the slack out of
the wire.

Typically, the scope can be slowly withdrawn with a small
amount of resistance as the stone comes through the cystic
duet. Once out of the cystic duct, the stone can be collected us-
ing a laparoscopic
stone grasper and
removed from the
ﬂl.'l'f_:l.ﬂtllt’tl. Hiow-
ever, in the first
case presented, the
stone was approxi-
mately 10 mm in

xtraction

diameter and a
grasper was
needed to milk it
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through the eystic duct. This illustrates the need for careful se-
lection of stones when using a transcystic approach. Gener-
ally, stones no more than 6 mm should be treated with a tran-
scystic approach. A stone basket can become stuck in the cys-
tic duct and is a scenario best avoided by not being overly ag-
gressive with patient selection.

After all the common duct stones have been removed in this
manner, drive the scope back into the common duct and
through the ampulla into the duoedenum to confirm clearance.
The ampulla can be carefully inspected on withdrawal, and
any small stones or sludge still stuck there can usually be
flushed into the duodenum by injecting saline with a syringe
through the scope's working channel.

Completion Cholangiogram

Even when the com-
mon duct is con-
firmed to be clear
with the choledocho-
scope, a completion
cholangiogram

siogram

should always be
performed. Comple-
tion I0C confirms
that no stones have
migrated up into

THE STE&EALTH LEARNING COMPANYS

the hepatic ducts during the exploration and serves as a fune-
tional study to ensure that ampullary edema is not causing a
partial or complete biliary obstruction. Completion 10C is also
used to evaluate for biliary injury from the procedure, which
would be demonstrated by contrast extravasation.

Cystic Duct Ligation

The eystic ductotomy usually becomes quite stretched during
TLCBDE. This is from

dilation, scope manipula-

t
‘m ! 1
ation
: -

tion, and stone extrac-
tion. For this reason, it is
preferable to use a ligat-
ing loop, rather than
clips to close the cystic

duct stump. For o A,
TLCBDE, it is not neces- "'_:“ ™~

sary to leave an intraperi-

toneal drain, unless
there is concemn regarding the cystic duct closure or another
source of bile leak. See chapter 6, You Are Only As Good As
Your Tools, for details on how to apply the loop ligature.,
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Review 5) Choledochoscope insertion and maneuvering

Once again, let's review the major steps of the procedure: Next, a flexible choledochoscope is inserted over the guide-

1) Port placement wire and through the cystic ductotomy. The scope is maneu-

T vered through the cystic duct and into the common duct until
and dissection to E

obtain critical view the first stone is encountered.

of safety &) Stone capture and extraction

The surgeon first The stone is then captured using a wire basket and the scope

places ports similar 1s withdrawn in order to extract the stone. If more than one

to a laparoscopic stone is present in the common duet, steps 5 and 6 must be re-
cholecystectomy

and performs a dis-
section of the hepa-
tocystic triangle un-
til reaching the critical view of safety.

peated until all the stones have been removed.

7) Completion cholangiogram

After the common duct has been completely cleared, a comple-
tion cholangiogram is performed to ensure no stones have

2) Cholangiogram been missed.
The surgeon then performs a cholangiogram. 8) Cystic duct ligation
1) Wire access Lastly, the cystic duct is ligated and then the cholecystectomy

is completed in the standard fashion.
If common bile duet exploration is necessary, the surgeon ob-

tains wire access into the common bile duct and duodenum.
4) Cystic duct dilation (if necessary)

Next, the surgeon must determine if cystic duct dilation is nec-
essary and, if so, what diameter dilation is required.
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CHAPTER 13

An Interesting Clinical
Case

Introduction

This case will highlight the many tools that are available to the
surgeon from a transcystic approach, as well as cover the
decision-making that determines how to apply these tools.

The patient is a 72-
vear-old man admit-

ted with a 1-day his- \
tory of epigastric jf

and right upper
gquadrant pain, with
associated nausea,
vomiting, and fevers
at home. On exam

.
/)

Jj

A

iy

the patient had a .

low-grade tempera-
ture, but no hemodynamic instability. He was noted to have
scleral icterus and on abdominal exam was tender in the right
upper quadrant, but without clear signs of localized gallbladder
inflammation. Laboratory studies showed a leukocytosis, as
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well as elevated liver function tests consistent with bihary ob-
struction. Pancreatic enzymes were normal.

Pertinent Findings
A CT scan was obtained by the Emergency Department showing
mild gallbladder wall thickening, but no biliary dilatation. A

follow-up ultrasound

was obtained to try to

better determine o |
whether this repre- > .
: w

sented acute cholecysti- A\ :

. S )
tis or cholangitis. The —

— g Pt

study was read as y s /
showing a normal- s g

. . L—
sized common bile - -

Patient’s Abdominal

CT Sean duct. No gallstones were noted, but

there was pericholecystic fluid and gall-
bladder wall thickening, possibly con-

sistent with acute cholecystitis. Apply-
ing the Tokyvo guidelines for cholecysti-
tis and cholangitis, this patient had
cholecystitis, and suspected cholangitis
of moderate severity.
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Approach

The recommended algorithm for how to approach patients
who need cholecystectomy, such as the one in the current
case, is described below. This algorithm is for surgeons who
perform routine in-
traoperative imag-
ing, and who also
perform transcystic
common duct explo-
ration and,or bili-
ary stent place-
ment.

The first question to
ask is, does the pa-
tient possess any con-

traindications to a surgery-first strategy? Severe cholangitis
would be a contraindication, and these patients are better
served with endoscopic drainage first. In this case, the patient
has non-severe cholangitis according to the Tokvo classifica-
tion. Medical comorbidities such as a recent myocardial infare-
tion would also be a contraindication but does not apply with
this case. Finally, this patient does not have any concerning
signs for malignancy.

Thus, a laparoscopic cholecystectomy with intraoperative
cholangiography was done. If stones are found, transcystic
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clearance is performed when appropriate and feasible. If this
is not suecessful, or the common bile duet is small (3 mm or
less), then postoperative ERCP with or without placement of a
biliary stent through a transcystic approach is the next step.

Alternatively, if the surgeon possesses the expertise, and the
bile duct is enlarged (7-10 mm or greater), a transcholedochal
approach is an option.

Operative Procedure

The intraoperative video from the case is presented. A stan-
dard 4-port lap cholecystectomy trocar configuration is used.
With the gallblad-
der retracted, the
medial and lateral
peritoneal attach-
ments of the gall-
bladder are incised.
There was a degree
of edema and in-
flammation appar-
ent in the tissues,

consistent with a bil-
1ary infection. Dissection was continued until a critical view

of safety is achieved. A clip was placed on the specimen side of
the evstic duct. A ductotomy is made into the eystic duet with
the left-hand instrument. The same angle of approach is used
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to insert the cholangiogram catheter. Purulent fluid can be
seen draining from the eystic duet rather than normal clean-
appearing bile. This is consistent with acute cholangitis. The
right hand retracted the gallbladder infundibulum so that the
cystic duct is aligned with the angle of approach of the cathe-
ter and the clamp is secured. A cholangiogram of the distal
duct is obtained with a 50% contrast concentration. Contrast
is injected gently to prevent translocation bacteremia. The ini-
tial cholangiogram showed a distal meniscus sign consistent
with a stone and poor emptying of contrast into the duode-
num.

Performance of Cholangiogram
and Interpretation

The cholangiogram should preferably be done in “cine™ mode,
so that the surgeon can replay the imaging sequence to look
for subtle signs of
stones. This is very
effective in increas-
ing interpretation
accuracy. At this

ngiogram

point, a common
tiom duct stone is sus-
pected based on the
meniscus sign and
poor emptying of
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dye into the duodenum. When the anatomy of the ducts is ex-
amined, the cystic duct appears to have a lateral insertion into
the common hile duct. Next, measure the diameter of the
ducts. The cholangiogram clamp width serves as a 5 mm refer-
ence marker. Thus, we measure the distal common bile duct
as 5-7 mm in diameter, and the cystic duct as approximately 5
mm in diameter. The favorable cystic duct anatomy and its 5
mm size along with a 5 mm common bile duct make a tran-
scystic approach here favorable. Due to the small distal com-
mon duct diameter, a transcholedochal approach in this case
should be avoided.

Laparoscopic Common Bile Duct
Exploration

The procedure starts with the surgeon passing a guidewire

through the catheter
into the common bile
duct and duodenum.
In this case a smaller
0.025 inch guidewire
was used, as the
larger wire kept curl-
ing in the distal com-
mon bile duct. The
assistant pins the
wire with a grasper,




and 12 French cystic duet introducer sheath is inserted, and a
wire-guided 6 mm dilation balloon is passed into the cystic
duct. The assistant should place the cystic duct on tension,
and in some cases assist with gentle manual balloon advance-
ment over the guidewire.

In this case, a 6 mm balloon was chosen to prevent injury to
the common bile duct from excessive dilation. The balloon is
positioned across the eystic duet with fluoroscopy. The assis-
tant should secure the balloon catheter with the grasper to pre-
vent it from sliding forward during inflation. Inflate the bal-
loon with contrast under fluoroscopy until no “neck” in the bal-
leon is observed. This indicates full inflation. The surgeon
monitors the balloon on the inflation so as not to exceed the
rated burst pressure of the specific balloon. After 3-5 minutes
of inflation, the balloon is de-
flated, and the balloon and wire

Common Bile Duct
Exploration Set

are both removed. The choledo-
choscope 1s now advanced into
the evstic duct either free-hand
as shown, or over a wire under
Seldinger technique with the wire
removed once in the common
duct. Make sure to turn on the
pressurized saline to distend the
ducts and facilitate cannulation.

The scope is advanced into the
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common duct towards the papilla. In the case presented, a
stone was lodged in the papilla. Unlike with free-floating
stones, when a stone is lodged in the papilla, a steel wire bas-
ket is chosen since it has greater radial expansion force. One
can more easily dislodge these types of stones with the steel
basket. Next, advance the basket in a closed configuration
just past the stone, then open it fully. The opened basket is
withdrawn slowly to dislodge the stone. As the basket meets
resistance, it pulls the scope towards the papilla. The scope
operator must pull back on the scope gently to maintain a
view. It is important to not close the basket prematurely
while it is across the papilla so as not to ensnare the papilla.

In the case presented, the video shows that the stone becomes
dislodged. Irrigation sometimes causes the stone to flow to-

wards the papilla, in
which case the stone

Ultrasound of Gallbladder and
Common Bile Duct

has to be re-
captured and re-
moved through the
cystic duct. After re-
moving the stone,
the scope is rein-
serted to examine
the papilla. The 2.8
mm scope is ad-
vanced into the duo-
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denum to confirm stone clearance. Alternatively, a cholangio-
gram may be performed to confirm emptving.

As shown, a narrow papilla was encountered which did not al-
low scope passage. Given the patient’s cholangitis, and the
narrow papilla, maximum postoperative duetal drainage was
needed. A balloon sphincteroplasty was done to dilate the pa-
pilla. Wire access across the papilla was re-established, and
the & mm dilating balloon was advanced across the papilla un-
der fluoroscopy. The balloon was inflated to 6 mm for 5 min-
utes to perform a gentle dilation. Next, the choledochoscope
was reinserted and can be seen, it could now easily advance
into the duodenum. The proximal biliary tree can sometimes
be examined from a transcystic approach, especially with the
newer choledochoscopes capable of 270-degree flexion. The
scope is slowly withdrawn, looking for the cystic duet, com-
mon duct junction, which is seen at the g o'clock position on
the image presented. The choledochoscope is advanced just
past the junetion, rotated counterclockwise, and maximally
flexed while gently advancing to retroflex up into the hepatic
ducts. Visualizing the confluence of the bile ducts confirms
the proximal location of the scope,

After performing balloon sphincteroplasty, there is still a risk
of postoperative sphincter spasm and edema from the dila-
tion, so a biliary stent was placed. A 7 French Fanelli Stent
was placed over a guidewire under fluoroscopic guidance. A
closing cholangiogram should always be performed to confirm
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stent position, rule out additional filling defects, confirm duc-
tal patency, and the absence of any extravasation which would
indicate a ductal injury.

Postoperative Course
Postoperatively the patient did well. His bilirubin slowly de-
ereased and his cholangitis resolved. As can oceur in some
cases with papillary manipulation, he did have a mild postop-
erative pancreatitis that resolved within 48 hours with suppor-
tive care. He was discharged home. Six weeks postoperatively
the patient was doing well and had his biliary stent removed
with an outpatient
EGD. Stent re-
moval is generally a
. straightforward pro-
cedure and usually
does not require a
duodenoscope. A
gastroscope is used
and can be fitted
with a clear cap, as
in this case, to facili-

tate visualization of the stent and the papilla. A foreign body
forceps or snare is used to capture the stent. Once the stent is
captured, the entire scope is removed along with the stent.
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Helpful Tips

Performing a Cholangiogram

Catheter (Cath.) Position

External positioning of the cholangiography catheter in the up-
per right quadrant of the patient is essential for successful

placement of the catheter.
External View

[nternal View

A catheter placed in the proper angle parallel to the cystic duct
will allow the procedure to progress in an easier and smoother
fashion.
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Using Guidewires

Guidewires are useful for maneuvering catheters through the
challenging valves of Heister. The curved and flexible tips of
guidewires facilitate move-
ment through the spiral
folds. Once in place, cathe-

Guidewire

ters and choledochoscope
can be passed along the
guidewire. Guidewires al-
low for easy transition
from cholangiography to
CBDE when stones are de-
tected.

Clipping the Cholangiogram Cath.

Clipping the catheter may
occlude the passage of guide-

Clipping

wire or contrast. It is sug-
gested that the surgeon use
a device that allows control
of how much pressure is ap-
plied by the clip to the cathe-
ter. Sometimes the surgeon

may be able to insert the
catheter without the need

THE STE&EALTH LEARNING COMPANYS



for a clip. A 7.5 French catheter is generally large enough for
the eystic duct to secure itself around the catheter. As long as
there is no extravasation or bile leaking, the surgeon can pro-
ceed to performing a cholangiogram. An alternative to clip-
ping across the catheter is placing a clip next to the cystic duct
in a way that squeezes it against the catheter.

Digital Subtraction
Cholangiography

Radiopacities on the screen make interpretation of the next in-
traoperative cholangiogram somewhat difficult. Therefore, a
subtraction run can be very helpful in improving visualization.
Not all technologists are familiar with the setup for this tech-
nigue, It is best to review the subject matter with your radiol-
ogy technologists ahead of time. The radiology technologists
capture a mask,
which is a plain
film of the abdo-
men without con-
trast material be-
ing present. This
is done, unless
the surgeon is us-
ing the subtrac-
tion study, to sub-
tract the image of
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extravasated contrast material. The subtraction study can be
used to subtract out images of ports or bony anatomy, or the
surgeon may wish to enhance the detail of the study to ex-

clude stones being present in an initial nonsubtraction study.

The technologist will need to set up the fluoroscopy cart for a

subtraction run. Neither the patient nor the C-arm can be
moved after that mask has been obtained. The mask is ob-
tained during apnea of the patient. The team needs to be coor-
dinated and the patient needs to be preoxygenated before the
subtraction run takes place. The surgeon waits for instruction
from the technologist to inject the contrast. The team waits
for an icon of a syringe to appear on the fluoroscopy cart im-
age. The surgeon then injects the contrast material while the
technologist captures the subtraction run. The patient is oxy-
genated immediately upon completion of the run.

Fluorocholangiography

Be mindful that the technical attributes of an acceptable
cholangiogram are, complete opacification of the entire extra-
hepatic biliary system, and good flow into the duodenum, with
no filling defects in the absence of extravasation. When too
much contrast goes into the duodenum, and an insufficient
amount of contrast is available to opacify the extrahepatic bili-
ary system above. As illustrated in this example, one needs to
observe that in fact only the right ductal system is visible. The
left system is not visible at all. No filling defects are noted in
the distal common duct, and there is a good flow of contrast
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into the duedenum. After an intravenous dose of Fentanvl is
given, the left-sided ducts become apparent.

This 1s another

example of a

1 similar situation.
One can see that
only ducts in the
right ductal sys-

tem have be-

hy: Tips and
lete Exam

come visible dur-
ing the cholangio-
gram. Once
again, a dose of
opioid is given and the entire system can be visualized. Notice
that in both videos when one waits long enough to see the en-
tire cholangiogram, the valves of Heister are very evident in
the cystic duct.

In the next example, one can see that the duodenum has quite
a bit of contrast in it. A bright jet of contrast can be seen going
into the duodenum. There is opacification of the cystic duct
and the distal common bile duct. There are no filling defects
seen. This is not a normal cholangiogram. The proximal ducts
must be seen because there is a question of the possibility that
the proximal ducts are being obstructed due to a clip, etc. on
the common bile duct. Why won't they opacify? So, once
again, one can rotate the fluoroscope slightly to get the spine
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away from the common duet. In addition, give the patient an
injection of opioid and these maneuvers usually allows you to
finally see the entire ductal system.

Common Bile Duct Exploration/
Balloon Cath. Inflation

A pressure gauge is not necessary during balloon inflation. A
10-cc syringe or larger will inflate the balloon automatically to
a maximum of 6 atmospheres of pressure. Six atmospheres of
pressure are the maximum delivery pressure of the 10-cc sy-
ringe and the maximum pressure that the balloon will accept.
Depressing the syringe slowly or quickly exerts the same pres-
sure to the balloon which inflates automatically to & mm. The
length of time for dilating the cystic duct with the balloon is 4-
5 minutes.

Balloon Cath./Tracking over
Guidewire

Tracking Over Guidewire

To prevent the balloon

catheter, as well as other
equipment tracking over
a guidewire. It is impor-
tant to use the mechan-
ics of both pushing and
pulling to avoid catheter
bunching. This method

THE STE&EALTH LEARNING COMPANYS



THE STeEeALTH LEARNING COMPANS

keeps the guidewire and instruments moving forward in a Basket Cﬂth-fﬁtﬂne Extraction
straight line. When both remain straight, the balloon and the

. i : . . The technique to extract stones with a basket involves pushing
guidewire can be maneuvered forward into the cystic duct in

the closed basket past the stone before attempting to remove

an eazier fashion. To employ a push-and-pull method, the sur- it. Then, the basket is opened and pulled back to entrap the

geon should pull the guidewire shghtly while pushing the bal- P
loon catheter or other equipment for- -

ward. Four Wire Basket

Basket
Cath./Four-wire

Some surgeons find that 4 wire bas-

Choledochoscope: View With Stone

kets are easier to see and use for
grasping and pulling stones while
viewing with the choledochoscope.

Cholangiogram

Basket Cath./Under

Fluoroscopy

Under fluoroscopy, the surgeon

Using a Choledochoscope

cannot see the opening and closing

of the basket. It is extremely impor-
tant to check the opening and clos-

ing of the stone basket before use.

-
Size
The choledochoscope can be a challenging instrument to in-
sert into the cystic duct. Understanding the appropriate sizes
of scopes, guidewires, and basket catheters is important to

determine before beginning the procedure. Generally, choledo-
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choscope larger than 9.0 French or a 3.0 mm will not fit into Removal
the cystic duct. A 3.0 mm, 9.0 French choledochoscope will _ : : :
i _ When removing stones either with a choledochoscope or un-
have an inner working channel between 1 mm and 1.7 mm., h
der fluoroscopic control, the surgeon must remove both the

scope or catheter and the stone basket simultaneously from

within the cystic duct.

which means that it will accept up to 3.0 French stone bas-
kets.

Choledochoscope: View Without Stones Dilﬂtiﬂn Ba.llﬂ'ﬂﬂ Inﬂa‘tiﬂn: Using a
| Pressure Inflation Device

Dilation balloons come in various sizes and lengths and are
used either for dilation of the cystic duct or to perform a bal-
loon sphineteroplasty. In general, balloons should be filled
with liquid,
which is com-

pression resis-

tant and more
effective for di-
lation com-

Tﬂ-l‘quing pared to air, It

15 | rtant t
Understanding how to manipulate the choledochoscope prop- i:;:::“z:l ll:: - {mantlu Santos. MD
erly might very well be the most difficult part of choledocho- - ™

concept of
nominal pres-
sure, which is

scopy. It requires practice for the surgeons to become comfort-
able in manipulating the scope and basket at the same time.
The technigue involves torquing the scope and pushing and

the pressure at which the balloon is inflated to a pre-
pulling the basket. Be careful, choledochoscopes have a ten- P s d

determined diameter. Some balloons may have a variable
range of diameters according to the pressure used. Burst pres-
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dency to be damaged easily when improperly used.



sure is also critically important to understand. It is the highest
pressure at which 99.5% of balloons will not burst. While per-
forming balloon dilation, it is important to monitor the bal-
loon pressure and never exceed the burst pressure. Always re-
ter to the specific balloon’s instructions to determine the spe-
cific nominal pressure and burst pressure of the device you
are using.

The balloon inflation device is what is used to fill and pressur-
ize the balloon. Fifty percent contrast is used to fill the device
s0 that balloon inflation can be monitored under fluoroscopy.
The device typically has a Luer-lock connector to attach to the
balloon. The handle typically has a latch (or button on some
maodels) which alternates between two plunger modes. The
first mode allows free movement in and out of the plunger.
This is handy for rapidly filling the syringe with contrast or for
rapidly deflating the balloon. The second mode is activated by
moving the latch (or button) and is for controlled, slow ad-
vancement of the plunger using a rotating mechanism. It the
video presentation typical balloon inflation device is shown.
There is a moveable latch switches between plunger modes. In
the movie observe the demonstration of free movement of the
plunger out, and in. Once the device is filled with contrast and
connected to the balloon, switch the mode. Turning the
plunger clockwise advances the plunger and pressurizes the

balloon.
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While turning the plunger, the surgeon should monitor the
pressure gauge and continue inflating until the desired pres-
sure is reached.

In summary, the surgeon should be aware of the nominal and
burst pressures of the specific balloon dilator being used. Use
50% contrast to fill the balloon, as this will allow monitoring

of the balloon dilation under fluoroscopy. Finally, use a pres-
sure inflation device to control balloon inflation and pressure.
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1. The circulating nurse informs you that the 2. Which of the following statements about
choledochoscope yvou planned to use for the differences between a flexible choledo-
transcystic LCBDE is broken. Which of the choscope and other flexible endoscopes is
following is the best substitute? false?

A. The control knobs on a choledo-
choscope allow tip deflection in
both the “up/down” and “left/
right” axes.

A. Flexible pediatric colonoscope B. Choledochoscopes are shorter and
have a smaller diameter
B. Rigid cystoscope
C. Many currently available choledo-
C. Flexible adult gastroscope choscopes are not true video endo-
SCOpes.
D. Flexible ureteroscope
D. Water infusion, rather than air, is
E. Flexible laryngoscope required through the working port
to maintain visualization of the bile
ducts during choledochoscopy.

E. Most choledochoscopes do not
have the capacity for suction or air.
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3. Which of the following is an advantage of 4. Which of the following pieces of equip-
a small diameter flexible choledochoscope ment is not useful during transcystic
(2z-3mm) diameter over a large diameter LCBDE?

flexible choledochoscope (4-5mm diameter)

A. Ttis less delicate and does not often
break.

A. Cystic duct dilators
B. Image quality is better than that of

a large scope. B. smm diameter choledochoscope

C. A wider variety of instruments are C. Guidewires

available for the small scope. D. Atraumatic grasper for manipu-

D. Small diameter scopes are much lation of choledochoscope

less expensive. E. Small diameter (3 Fr) extraction

E. Small diameter scopes usually fit halloons or baskets

into the cystic duct, preventing the
need for choledochotomy.
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5. Which of the following is the single most 6. Which of the following instruments can-
useful guidewire for LCBDE? not be used to dilate the cystic duct?

A. 0.035 inch diameter, 150 cm length A. 8 mm diameter high pressure

B. 0.018 inch diameter, 150 cm length ballon dilator

C. 0.035 inch diameter, 300 ¢cm B. The tip of a curved dissector

length C. 18mm extraction ballon

D. 0.018 inch diameter, 45 cm length D. A set of 6-18 Fr polyethylene

E. 0.035 inch diameter, 45 cm length ureteral dilators
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8. Which of the following is not a contribut-
ing factor to the slow adoption of LCEDE by
surgeons?

7. Biliary wire basket extraction catheters:

. Have the same handle as biliary di-
lation balloons

. Requires a pressure gauge and sy-
ringe to operate

. Have a second lumen for injection
of contrast materials

. Are used to insert the choledocho-
scope into the CBD

. Come in a variety of diameters and
basket configurations

. The high success rate and low

morbidity of ERCP

. The limited number of opportuni-

ties to practice LCBDE

. The fact that LCBDE is technology

and equipment-intensive

. Gastroenterologist have lobbied to

limit credentialing

. LCBDE requires the skills of sever-

al different disciplines
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9. Which of the following statements about 10. The biggest disadvantage of an excessive-
cholangiography catheters is true? Iv long guidewire is:

A. There is a very limited range of
catheter sizes available today. A. Expense
B. A 4 or 5 Fr catheter with 60 em B

length works well in most cases. . The available coatings are con-

traindicated for use in the biliary

C. The smm cholangiography clamp tract

will work with any commercially

d C. Excessive stiffness
available catheter.

D. A 12 Ga catheter introducer D. 1t is unwieldy, easy to contaminate,

through the abdominal wall should and ties up an assistant

never be used for cholangiography. E. They do not come in sterile packag-

E. Metal-tipped catheters should nev- ng

er be used.
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11. If a biliary balloon dilator is necessary 12. A suitable substitute for a cystic duct in-
dur:ng LCBDE, a gnud choice for the ballon troducer if one is not available is:
size in most cases is:

A. A 14 Ga intravenous catheter

A. 2 mm diameter, 4 cm length B. A percutaneous introducer sheath

B. 2 mm diameter, 8 cm length for interventional procedure

C. 8 mm diameter, 4 cm length C. The finger from a rubber glove

D. 8 mm diameter, 8 cm length D. The plastic cover that protect and
endoscopic balloon dilator

E. Any ballon size is suitable

E. A choledochoscope
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13. Which of the following improve the like- 14. Which of the following is an indication

lihood of successful LCBDE? for performing an intraoperative cholan-
giogram during a laparoscopic cholecystec-
tomy?

A. A surgeon who is knowledgeable in
all aspects of equipment set up and
troubleshooting.

B. Formulation of an operative plan A. Morbid obesity

prior to the case. o
B. Family history of hepatocellular

C. A dedicated facility with the appro- carcinoma
priate equipment o
C. Acute cholecystitis

D. A knowledgeable and interested
serub team. D. Cystic duct dilation found intra-

operatively
E. All of the above improve the likeli-
hood of success during LCBDE.
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15. Which of the following stone sizes and 16. What is the optimal method for captur-
locations would be most amenable to extrac- ing a stone using a wire basket during a la-
tion via a transcystic laparoscopic common paroscopic common bile duct exploration?

bile duct exploration approach?

A. Advance the closed basket distal to
the stone, open it, and then pull it
backwards towards the stone

A. 6 mm stone in the right hepatic

duct B. Open the basket proximal to the
stone, and then push it towards the
B. 7 mm stone in the distal common stone
bile duct
C. Use a lithotripsy laser to fragment
C. 13 mm stone in the mid common the stone, and then capture the
bile duct pieces individually using the wire
basket

D. 10 mm stone in the proximal
common hepatic duct D. Use a wire basket to fragment the
stones, and then capture the pieces
individually using the basket
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17. What is the best method to ensure com- 18. For the treatment of choledocholithiasis,
plete clearance of the common bile duct af- multiple randomized trials have consistent-
ter performing a laparoscopic common bile ly shown laparoscopic common bile duct ex-
duct exploration? ploration and cholecystectomy to be superi-

or to ERCP plus laparoscopic cholecystec-

tomy in terms of improving what?

A. Post-operative cholescintigraphy
(i.e. HIDA scan)

B. Intraoperative endoscopic retro- A. Mortality
grade cholangiopancreatography o
(ERCP) B. Overall complication rate

C. Intraoperative cholangiogram C. Rate of common duct stone re-
(10C) tention

D. Post-operative magnetic resonance D. Hospital length of stay

cholangiopancreatography (MRCP)

THE STE&EALTH LEARNING COMPANYS



THE STeEeALTH LEARNING COMPANS

19. What is the approximate frequency of 20. Contraindications to a transcystic la-
choledocholithiasis in individuals who re- paroscopic common bile duct exploration
quire surgery for symptomatic cholelithia- include:

sis?

A. A dilated eystic duct

A. 1% B. More than one common bile duct
stone
B. 10%
C. A common duct stone larger than
C. 20% 10 mm
D. 50% D. Common bile duct dilated to more
than 8 mm
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21. Contraindications to a transcholedochal 22, Which of the following describes the op-
laparoscopic common bile duct exploration timal trocar placement for parallel insertion
include: of the endoscope into the cystic duct?

A. An additional trocar just to the
right of the umbilicus for guidewire

insertion
A. A stone in the common hepatic o _
duct B. An additional trocar in the upper
abdominal midline for retraction of
B. A 12 mm common duct stone the common bile duct

C. A common bile duct with a 6 mm

, C. An additional trocar in the right
diameter

anterior axillary line for guidewire

D. Failure to extract a stone via a Insertion

transcystic approach
D. An additional trocar below the left
costal margin for guidewire inser-
tion
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23. You perform intraoperative biliary ul- 24. When performing a laparoscopic com-
trasound and identify sludge in the common mon bile duct exploration, which of the fol-
bile duct (i.e. particles < 2 mm). After ad- lowing would predispose the patient to later
ministration of glucacon and saline irriga- development of a biliary stricture:

tion via cystic ductotomy the sludge remains
in the common bile duct. The next step is:

A. Using a transcholedochal approach
on a non-dilated common bile duct

A. Completion cholecystectomy (i.e. < 8 mm diameter)
B. Transcystic laparoscopic common B. Using a transcholedochal approach
bile duct exploration on a very dilated common bile duct

(i.e. 2 em diameter)

C. Choledochotomy for sludge ex-

: C. Failure to perform an antegrade
traction P &

sphincterotomy

D. External biliary drain placement D. Failure to leave an intra-abdominal
drain in place
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25. Which of the following would impair 26. If a common bile duct stone impacted at
choledochoscopic visualization of the com- the ampulla is unable to be removed via la-
mon bile duct? paroscopic common bile duct exploration,

which of the following is a feasible option to
relieve the biliary obstruction and aid in
subseguent performance of an ERCP?

A. Failure to perform preoperative

ERCP with sphincterotomy : : :
P ? A. Ligate the cystic duct with a suture

B. A stone in the common hepatic loop rather than clips

duct e
B. Place an antegrade biliary stent

C. Failure to infuse pressurized saline across the stone and ampulla

through the choledochoscope
. P C. Leave the cystic ductotomy open

D. Retained contrast from the cholan- and place an intra-abdominal drain

glogram D. Make a longitudinal choledo-

chotomy and insert a t-tube
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27. Which of the following is an appropriate 28. Which strategy for stone clearance
suture size and material for closing a chole- should always be attempted before perform-
dochotomy after laparoscopic common bile ing a laparoscopic common bile duct explo-
duct exploration? ration?

A. Epdﬂsmpic retrograde cholan-
A. 2-0 braided absorbable giopancreatography (ERCP)

B. 4-0 braided permanent B. Ultrasonic lithotripsy

C. Administration of IV glucagon, fol-

C. 4-0 monofilament permanent lowed by transcystic flushing

D. 4-0 monofilament absorbable D. Retrograde flushing via nasogastric

tube
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29. Under which circumstances would it be 30. The most accurate means of predicting
necessary to leave a t-tube in place following common bile duct stones at the time of la-
a transcholedochal laparoscopic common paroscopic cholecystectomy is:

bile duct exploration?

A. Laboratory values indicated a bil-

iary obstruction preoperatively

A. Postoperative MRCP

B. A narrowed cvstic duct precluded

transcystic LCBDE B. Calculate the ASGE criteria and

trend liver function tests

C. Patient had undergone a prior

distal pancreatectomy and C. Postoperative ERCP

splenectomy
D. Cholangiography

D. Contrast does not fill the duode-
num on post-LCBDE cholan-
glogram
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CHAPTER 16

Appendix I

Basic Fluoroscopy
Richard Vazquez, MD FACS

Fluoroscopy Overview
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How X-Ray Radiation s created and the Concapt of Dose

Fadiation sately and T amount of dose e pabert and sta® recere duning a
PFOCROLIS i & QFOveng COPCEm iDday This sechon wil Feip Yo NCreans your
kncewisdge and ceveiop wake work Fusbsts

X-ray radiation s created and ihe “Diose” Concepl

K-diry FcRalon o prockansd by e -ray hube Tl Grechs & besn of energetic fegh speed
slecirons af & larget The Soroe wilh whech P slecions sirilos The Lged degasnds. Lgon
e pooskes abrg woRage measuned ;m kool pesk (Y i i Mstrosccpe: and &
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o i e Mo CON Cle SEMaon i P human Body, we iy 10 schires e
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Good Radiation Protection Practice
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Dose Efficiency Processing - Collimation
Oypptimiize Images sl As Low X- Ray Exposure As Ressonably Achievable
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X-Ray Scatter Environment
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Imaging Modes
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Collimation at Target

Comation af the karget brings aboul 3 QenuEne Gose recucion and also procuces: betier
mages gualty Collrmahon i pariormed ysang cofes. and colimghory. (mull-laal collmsion. of
s diaphragma ) thal are aflached denecly n front of he Xiray tube  Collmation at e target
e mos! @fachee radiahon prolechior of e patent and peaoncel Bacause il narmws the
arsa thad the redubor car simie

Subtraction

The subtrachon mode remoses The sl nose of non-tee duct Mmage anatomic
struciuns fom the cholangsogram . The sungeon musi nolity The echnologst in advance
Tl a subdrachon shady & desned.  Onentateon of e und can best bo acoomplished By
placing A hamcglal o other radeace s rgirurmsiend Jonr e peracal aea of inlereyl
Afies i Munroscops has Bsen posilioned progssdy using for ssample dips on ihe oysiic
ariery or the single chip on the oyshc duct as & largel, e lechnologisl slarts the
subiraciion process.  The ischrologisl musl be aciified in sdvance if B surgson
werkbas 19 caplure e rmages before e ingeciion of amy contrast maleial The swigeon
Wi Ul e The sheethesiologn masiteen § beel penod of apheds iof The paler
B lschroiogml wall acquane enages & ther cormand Bhe ingasctcn of coripsl A% bre
eyl picled by e fuortecops Ths whobs process genadally Lk under ore
mrede Anesihesa may esume venblaton wfde he smages ane bsing irbeprmied The
"L arm arsd The @hul oy s emaeh slalsinacy Juning T sublf achon procees

The workstabon software sublrachs e smage derwbes caplured belore the cordras!
media inpecion from the images cbisined durng ard afler the njection.  The positive
sublrachion irage presents orly the siruchunes Sled wilf conirast snd flng defects
cervced Ol conirasl matenial

Thip amsthor Tinds i usehd i e e Beme ool “moular TucrDscopy”™, and "aogQuing
imagng”. Usd the "scoul” command for grodd pogioning, “negulsr fucmacopy” lor
Auornscopy withon| imags caplune, and “Soqpurs mmages 1or & caplured run i pEview
dhifing Sl %e I (adialich & hired of

Hegate

RAEve ep Oa{dirpis? o Tl wrobr 50 Dilm vl 00 Fop % Mes e

Subtraction

This schema may b useful & Feaew Sesred slucss wih B technoiogisl = facitale
poailicning of the "C a, raise O R Sghts, MayD sland. 5 Labls haighl) o
Command “periornm sooul for ocalon and echngue” @ swail image presentabicon

ard chack ol profet poton elc Command Teady 1O Gaplune mmages” ard wisl

for pffemaieee responss from e lechnolooml “meady” o Command “Hold Aprea” D
the anesihebst B¢ Command “acguine emages” while meciing contras]  Always
coirenand acouite images 1-] seconds Before injecting contrasl  Thes will allow posl-
processing sublrachion f needed  Siop Suorpacogy end Comemand resume paben|
B

Megative Fluoroscopy mode

Chlangicsrams My bb ity SO Lhersg Fe feguisd Suofacoidy Regaia M
{mo sublraciion | o any e The same comments mace abowe aboul magnificalion and
beam collsmabon apply here e wel

Subtraction

o — -

Subtraction is an optional isatune used dunng Cholangograpihy,
Argmagraphy atd Veragragtty 1o subtract out the Barry analorry displayng
anly the confrasi-Hled vesselis. 1, 2, 4, 8, 15 or 30 frames per second cing

opton are availably depending on Bw sysiem configurabion
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Collimation

Salecl the lower Iris Collemator key 1o close ihe nis collimalor and ihe upgser
kery 10 open, The ins cdoses in a ancular presentation. Select the lower Leal
Collimator key 1o close the leal collimator and the upper key 1o open. The
eal closes from side-to-side. Select the lefl Leaf Collimator rotation key o
rofabe counber clockwise and the nght key 1o rotlabe clockwise.

Monitors

The flat panel mondlons can be unlocked by pressing down on the gray
handhe. Lift the monitors up and oul. The monilons can be exended out,
rotated left and nghl, ramssed and lowered andior tilted up and down. Always
ok the monilors Dack nlo place lor anel
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Image Annotation Key

Displays the image annolation screen and alows you 10 place markers of
commenis andior periorm croppeng (degital colimation) and Measunement
functions.

Logout

1 i
Lo
Fomidl
-

Lagout is used if the HIPPA Login passwond has been sal. Use Logoul 1o
clear patien! images and information The HIPPA, screen wil display
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Zoom
Brightness

Magnifies static image from left monitor 1, 2 or 4 times. A square regeon of

inerest box appears on the nght monitor aliowsng you 1o drag it 1o an area of Brightress key allews manual increase of decrease the brightness values of

ithe lel monilor dunng Scthee OF pOS! proceSsing

inlengs
Contrast
Enhance
Aulg contrastbrighiness is active whisn the LED is solid. Manual
contrastbrightness s active when tha LED is off. The Smart Matal function is
Sharpens the edges of an image. Increase or decrease from 0 1o 100 active when the LED ig flaghing
parceni
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Subtraction

Open the COOVD drve by pressing e bution on the face of the drive
Insert the blank COOVD. Press the bution again 1o closs the tray. Select
COPY TO CDIDVD. Select the images 1o be copled. Use Image Direclory, i

the cormect patien('s images are nol displayed. select Saved Exarms. Images Subtraction is an optional feature used during Angiography and Venography
G B SRS oa ”;:: mﬁw —_— mh CTL keey WM to sublract oul the bony anatomy displaying only the contrast-filled vessels.
m“?mi_m,:u ' 1, 2. 4.8, 15 or 30 frames per s&cond cine oplion are available depanding

on the system confguratian.

Cber Usatul image Modes
s ¥ Thas bschanglogist can slsn U bolm-chasing mds | Digital Cire Pulss) 10 vualzs and recoed e
Diﬂhl Cine Pulse - Rate fuomscopy whils the C amm or B snaiomy s movieg. Omhor types of ussiul maging modes. ans
high-keesl Sucimanngy 10 increass mags quality for denss anelomy and e “smarl melal” mode
ussd 10 counbsract the efsct of melal in the image  For axampls, use Ps sl medal mode when
doing a cholangiogram in someons who hat Mamngion rods imseried in e spine

PlayProcess af the Workalaion

T biauly of B mage caplufe iyilem Beh Bechimed SEhanesl  The imb et Ty i v
wth OF WwrEoUL Mg snharoemesnd MOCES. &5 My DM &5 NSCISRany withoul rciating &
patient ard stafl again. Filing delects thal deform under prassusn of B INECENg §YTINGR M09 air
bubbles. The surgeon can usually Sush 2-3mm calouli or s bubbles through e smpulla and inlo
the ducdenurs Thoss thal am > 2-3 mm or seeply will rol Susk afer IV phucagon may Mgues
axrachon although siones < Jrren darmeler may be sbandoned snos They will leby pass withoul
poRERm

Thee workslalior smage processng lsalures mchude mage magrdicabon . shaspermg. and offers

Cakser Tidbits
Digital cing pulse 15 a Fluor only funciion used o minimize blur caused by The surgecn may nevies images: o ore rurs om the image deeciory. The image that you wish
mcvernent during a contras! injection. Choose ether 15 or 30 pulse per o mawe A0 thie Furd Gsc must displasy on e e hand monion, howerss, you cannol delsds any

srved images foem the sysiem iTthe car or "C imds, rememiser that The unis ane 5 el ang mist

sacond option depending on systemn configuration. Digital Cine Pulse cannol B i, el ek Bl

be used with Sublraction

Piaass rafiar 10 b onbne shady module for miormabon rgardeng bass: raduabon salaty and
operaicn Ol the Rorosonds can
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CHAPTER 16

Appendix II

Laparoscopic Common Bile Duct
Exploration Equipment List
B. Fernando Santos, MD
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