Ditficult Conditions
in Laparoscopic
Urologic Surgery

Ahmed Al-Kandari
Arvind P. Ganpule
Raed A. Azhar
Inderbir S. Gill
Editors

@ Springer



Difficult Conditions in Laparoscopic
Urologic Surgery



Ahmed Al-Kandari « Arvind P. Ganpule
Raed A. Azhar - Inderbir S. Gill
Editors

Difficult Conditions in
Laparoscopic Urologic
Surgery

Second Edition

@ Springer



Editors

Ahmed Al-Kandari
Department of Surgery
Kuwait University
Kuwait

Kuwait

Raed A. Azhar

Urology Department, Faculty of Medicine
King Abdulaziz University

Jeddah

Saudi Arabia

Arvind P. Ganpule

Department of Urology

Muljibhai Patel Urological Hospital
Nadiad, Gujarat

India

Inderbir S. Gill

USC Institute of Urology

Keck School of Medicine
University of Southern California
Los Angeles, CA

USA
USC Institute of Urology
Keck School of Medicine
University of Southern California
Los Angeles, CA
USA

ISBN 978-3-319-52580-8 ISBN 978-3-319-52581-5
https://doi.org/10.1007/978-3-319-52581-5

(eBook)

Library of Congress Control Number: 2017964118

© Springer International Publishing AG 2011, 2018

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Printed on acid-free paper
This Springer imprint is published by Springer Nature

The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-319-52581-5

Introduction. . ......... .. ... . . . .. 1
Ahmed Al-Kandari and Inderbir S. Gill

Difficulties in Laparoscopic Access ... .............. ... ... .... 7
Hamdy M. Ibrahim, Hani S. Shaaban, Ahmed Al-Kandari,
and Inderbir S. Gill

Difficulties in Anesthesia for Urologic Laparoscopy .............. 19
Amr M. Sayed
Difficulties in Urologic Laparoscopic Instrumentation. ........... 35

Ahmed Al-Kandari and Inderbir S. Gill

Cost-Reductive Measures in Laparoscopy: Tips and Tricks
for Developing Countries . . ........... ... ... ... ... ... .. ..., 47
Ahmed M. Mansour, Khurshid A. Guru, and Ahmed A. Shokeir

Difficulties in Laparoscopic Simple Nephrectomy. ............... 57
Ahmed M. Harraz, Ahmed R. El-Nahas, and Ahmed A. Shokeir

Difficulties in Transperitoneal Laparoscopic Radical
Nephrectomy . ....... ... .. ... . . . . . 73
Rakesh V. Khanna and Robert J. Stein

Difficulties in Retroperitoneal Laparoscopic Radical

Nephrectomy . ....... ... .. ... . . . . . 81
Ricardo Brandina, Andre Berger, Robert J. Stein,

and Inderbir S. Gill

Difficulties in Laparoscopic Live Donor Nephrectomy............ 93
Jihad H. Kaouk and Wesley M. White

Difficulties in Laparoscopic Nephroureterectomy................ 105
Hamdy M. Ibrahim, Ahmed Al-Kandari, Robert J. Stein,
and Inderbir S. Gill

Difficulties in Laparoscopic Partial Nephrectomy. ............... 119
Ahmed Al-Kandari, Ricardo Brandina, Robert J. Stein,
and Inderbir S. Gill



Vi

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Contents

Difficulties in Laparoscopic Adrenalectomy. .................... 139
Mahesh R. Desai and Arvind P. Ganpule

Difficulties in Laparoscopic Renal Cyst Removal and Giant
Hydronephrosis Nephrectomy. . .......... ... ... ... .. ... .... 151
Hamdy M. Ibrahim, Ahmed Al-Kandari, Hani S. Shaaban,

and Inderbir S. Gill

Difficulties in Laparoscopic Simple Prostatectomy . .............. 163
Rene J. Sotelo Noguera, Juan C. Astigueta Pérez, and David Canes

Difficulties in Laparoscopic Radical Prostatectomy .............. 183
Rene J. Sotelo Noguera, Juan C. Astigueta Pérez,
and Camilo Andrés Giedelman Cuevas

Difficulties in Robotic Radical Prostatectomy . .................. 211
Manoj B. Patel, Sanket Chauhan, Kenneth J. Palmer,
and Vipul R. Patel

Difficulties in Laparoscopic Surgery for Urinary Stones .......... 231
Nasser Simforoosh, Alireza Aminsharifi, and Akbar Nouralizadeh

Difficulties in Robotic-Assisted Nerve-Sparing
Radical Prostatectomy . ................ ... .. .. ... .. .. ... .... 245
Gerald Y. Tan, Philip J. Dorsey Jr., and Ashutosh K. Tewari

Robotic Transplants: Point of Technique . .. .................... 265
Arvind P. Ganpule, Abhishek Singh, Ravindra Sabnis,
Mahesh Desai, and Mihir Desai

Robotic Pyeloplasty in Infants and Toddlers . ................... 277
Arvind P. Ganpule

Difficulties in Laparoscopic Urologic Surgery
in Kidney Transplant Patients and Obese Patients . . .. ........... 285
Mabhesh R. Desai and Arvind P. Ganpule

Difficulties in Laparoscopic Retroperitoneal
Lymph Node Dissection . .......... ... ... ... .. .. .. .. .... 297
Ahmed E. Ghazi and Giinter Janetschek

Robotic Ureteral and Bladder Reconstruction. . ... .............. 321
Carlos Eduardo Schio Fay, Daniel Melecchi Freitas,
and Andre Kives Berger

Difficulties in Laparoscopic Radical Cystectomy ................ 337
Amr M. Abdel-Hakim, Ahmed S. El-Feel,
and Mahmoud A. Abdel-Hakim

Difficulties in Laparoscopic Pyeloplasty. . ...................... 347
Arvind P. Ganpule, Shashikant Mishra, and Mahesh R. Desai



Contents

26

27

28

29

30

31

32

33

34

35

Difficulties in Laparoscopic Surgery for Urinary Stones ..........
Nasser Simforoosh, Alireza Aminsharifi, and Akbar Nouralizadeh

Difficulties in Laparoscopic and Robotic
Living Donor Nephrectomy . ............. ... ... .. .. ... ....
Wesley M. White and Jihad H. Kaouk

Difficulties in Laparoscopic Ureteral

and Bladder Reconstruction .................................
Rakesh V. Khanna, Ricardo Brandina, Andre Berger, Robert J. Stein,
and Inderbir S. Gill

Difficulties in Laparoscopic Ureterolysis
and Retroperitoneal Lymph Node Dissection. . ... ...............
Mohamed A. Atalla, Eboni J. Woodard, and Louis R. Kavoussi

Difficulties in Laparoscopic Management
of Vesicovaginal Fistula ........ ... ... .. ... .. .. .. .. ...,
Shrenik Shah

Difficulties in the Laparoscopic Treatment
of Female Genital Prolapse ........... ... ... .. .. .. .. ...,
Ahmed E. Ghazi and Giinter Janetschek

Difficulties in Pediatric Laparoscopic Urologic Surgery...........
Angus G. Alexander and Walid A. Farhat

Difficulties in Single-Port Laparoscopic Procedures..............
Raj K. Goel and Jihad H. Kaouk

Difficulties in Urologic Laparoscopy Complications..............
Rene J. Sotelo Noguera, Camilo Andrés Giedelman Cuevas,
Golena Fernandez Moncaleano, and David Canes

Difficulties in Laparoscopic Training, Mentoring,
and Medico-Legal Issues . .............. ... ... ... ...........
Ahmed Al-Kandari and Inderbir S. Gill

vii


https://doi.org/10.1007/978-3-319-52581-5_30
https://doi.org/10.1007/978-3-319-52581-5_30
https://doi.org/10.1007/978-3-319-52581-5_30

Contributors

Amr M. Abdel-Hakim, MBBcH, MSc (Urol), MD (Urol) Department of
Urology, Cairo University, Cairo, Egypt

Mahmoud A. Abdel-Hakim, MD, Dr. Med. PhD, FEBU Department of Urology,
Cairo University, Sahafeen, Cairo, Egypt

Angus G. Alexander, MBBCh FCS Cert.Paeds.Surg.(UCT) Department of
Pediatric Urology, The Hospital for Sick Children, Toronto, ON, Canada

Ahmed Al-Kandari, BM BCh, FRCS(C) Department of Surgery (Urology),
Faculty of Medicine, Kuwait University, Jabriyah, Kuwait

Alireza Aminsharifi, MD Department of Urology, Shiraz University of Medical
Sciences, Shiraz, Fars, Iran

Juan C. Astigueta Pérez, MD Department of Urology, Instituto Regional de
Enfermedades Neoplasicas Norte, Trujillo, La Libertad, Peru

Mohamed A. Atalla, MD The Arthur Smith Institute for Urology, Hofstra
University Medical School, North Shore LIJ Health System, New Hyde Park, New
York, USA

Andre Berger, MD Department of Urology, University of Southern California,
Los Angeles, CA, USA

Ricardo Brandina, MD Department of Urology, University of Southern California,
Los Angeles, CA, USA

David Canes, MD Department of Urology, Lahey Clinic Hospital, Burlington,
MA, USA

Sanket Chauhan, MD Department of Urologic Surgery, Global Robotics Institute,
Florida Hospital-Celebration Health, Celebration, FL, USA

Mahesh R. Desai, MS, FRCS (Edin), FRCS (Eng) Department of Urology,
Muljibhai Patel Urological Hospital, Nadlad, Gujarat, India

Philip J. Dorsey Jr.,, MD MPH Department of Urology, Tulane University School
of MedicineNew Orleans, LA, USA



X Contributors

Ahmed S. El-Feel, MD, Dr. Med. PhD, FEBU Department of Urology, Cairo
University, Dokki, Cairo, Egypt

Ahmed R. El-Nahas, MD Department of Urology, Urology and Nephrology
Center, Mansoura, Dakahlia, Egypt

Walid A. Farhat, MD, FRCS(C) Department of Surgery, Sickkids Hospital,
University of Toronto, Toronto, ON, Canada

Golena Fernandez Moncaleano, MD Department of Urology, Fundacién
Universitaria de Ciencias de la Salud—Hospital de San José (University Foundation
of Health Science—Saint Joseph Hospital), Bogotd, Colombia

Arvind P. Ganpule, MS(Sur.) DNB(GU sur.) MNAMS Division of Laparoscopic
Surgery, Department of Urology, Muljibhai Patel Urological Hospital, Nadlad,
Gujarat, India

Ahmed E. Ghazi, MD, MSc, FEBU Department of Urology, University of
Rochester Medical Center, University of Rochester, Rochester, New York, USA

Camilo Andrés Giedelman Cuevas, MD Department of Urology, Centro de
Cirugia Robotica y de Invasion Minima, Instituto Medico La Floresta, Caracas,
Venezuela

Inderbir S. Gill, MD USC Institute of Urology, Keck School of Medicine,
University of Southern California, Los Angeles, CA, USA

Raj K. Goel, MD Department of Urology, Schulich School of Medicine, University
of Western Ontario, Windsor, ON, Canada

Khurshid A. Guru, MD Department of Urology, Roswell Park Cancer Institute,
Buffalo, NY, USA

Ahmed M. Harraz, MD Department of Urology, Urology and Nephrology Center,
Mansoura, Dakahlia, Egypt

Hamdy M. Ibrahim, MD Department of Urology, Fayoum University, Fayoum,
Egypt

Giinter Janetschek, MD Department of Urology, Medical University of Salzburg,
Salzburg, Austria

Jihad H. Kaouk, MD Center for Laparoscopic and Robotic Surgery, Cleveland,
OH, USA

Louis R. Kavoussi, MD The Arthur Smith Institute for Urology, Hostra University
Medical School, North Shore L1J Health System, New Hyde Park, NY, USA

Rakesh V. Khanna, MD Glickman Urological and Kidney Institute, Cleveland
Clinic, Cleveland, OH, USA

Ahmed M. Mansour, MD, MRCS Department of Urology, Roswell Park Cancer
Institute, Buffalo, NY, USA



Contributors xi

Shashikant Mishra, MD Department of Urology, Muljibhai Patel Urological
Hospital, Nadlad, Gujarat, India

Akbar Nouralizadeh, MD Department of Urology, Shahid Labbafi nejad Hospital,
Urology and Nephrology Research Center, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

Kenneth J. Palmer, MD Department of Urologic Surgery, Global Robotics
Institute, Florida Hospital-Celebration Health, Celebration, FL, USA

Manoj B. Patel, MD Department of Urologic Surgery, Global Robotics Institute,
Florida Hospital-Celebration Health, Celebration, FL, USA

Vipul R. Patel, MD Department of Urologic Surgery, Global Robotics Institute,
Florida Hospital-Celebration Health, Celebration, FL, USA

Amr M. Sayed, MD Department of Anesthesia, Intensive Care Medicine and Pain
Management, Ain Shams University, Cairo, Egypt

Hani S. Shaaban, MD, MSc Department of Urology, Ahmadi Hospital, Ahmadi,
Kuwait

Shrenik Shah, MCh Department of Urology, Civil Hospital and B J Medical
College, Ahmedabad, Gujarat, India

Ahmed A. Shokeir, MD, PhD, FEBU Department of Urology, Urology and
Nephrology Center, Mansoura, Egypt

Nasser Simforoosh, MD Department of Urology, Shahid Labbafinejad Hospital,
Urology and Nephrology Research Center, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

Rene J. Sotelo Noguera, MD Department of Urology, University of Southern
California Keck School of Medicine, Los Angeles, USA

Robert J. Stein, MD Center for Laparoscopic and Robotic Surgery, Glickman
Urological and Kidney Institute, Cleveland Clinic, Cleveland, OH, USA

Gerald Y. Tan, MB, ChB, MRCS, M Med, FAMS, FICS Department of Urology,
Tan Tock Seng Hospital, Jalan Tan Tock Seng, Singapore

Ashutosh K. Tewari, MD, MCh Chairman of the Milton and Carroll Petrie
Department of Urology at the Icahn School of Medicine at Mount Sinai, Department
of Urology at the Icahn School of Medicine at Mount Sinai, New York, USA

Wesley M. White, MD Division of Urologic Surgery, The University of Tennessee
Medical Center, Knoxville, TN, USA

Eboni J. Woodard, MD The Arthur Smith Institute for Urology, Hofstra University
Medical School, North Shore L1J Health System, New Hyde Park, NY, USA



Introduction

Ahmed Al-Kandari and Inderbir S. Gill

Minimally invasive therapy is evolving as a newly accepted modality for different
surgical specialties. This is due to improvements in equipment and techniques of
different procedures. Urology has been at the forefront of developing these mini-
mally invasive surgical procedures.

Laparoscopic urologic procedures are now the result of decades of improve-
ments, starting with inspection, ablation, and reconstruction, and moving towards
robotic-assisted and single-port techniques. The learning curve for each procedure
is an important aspect of improvement and mastering.

It is essential that beginners in laparoscopic urologic procedures know all the
steps and laparoscopic anatomy for common, straightforward cases. They should
master these procedures before doing more difficult ones. In each laparoscopic uro-
logic procedure, there are some difficult steps that the surgeon must be aware of and
understand how to deal with in order to accomplish the procedure safely.

In this second book edition, the editors aim to collect the experience of world-
wide experts in laparoscopic and robotic urologic procedures. The format of the
chapters is easy-to-read, with an introduction and description of the difficulties, and
then examples illustrated with pictures. The solutions that the authors have used to
overcome difficulties are also discussed. Finally, a conclusion summarizes the chap-
ter. The purpose of this book is to serve as a practical guide for residents, fellows,
and urologists at the beginning of their experience in laparoscopy. It may also be
useful to experienced laparoscopic urologists who wish to learn more about what
their colleagues from different institutions and different countries are doing.

A. Al-Kandari, BM BCh, FRCS(C) (2<)
Department of Surgery (Urology), Faculty of Medicine, Kuwait University, Jabriyah, Kuwait
e-mail: drakandari @hotmail.com

LS. Gill, MD
USC Institute of Urology, Keck School of Medicine, University of Southern California,
Los Angeles, CA, USA
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It is the editors’ hope that the illustrations, in addition to the website with sam-
ples of video materials, will be a great help in fully understanding the material
included in this book.

In this introductory chapter, we provide comments to supplement the informa-
tion provided in other chapters in order to enhance the book’s insights.

Chapter 3: Difficulties in Anesthesia for Urologic Laparoscopy

e The urologist willing to start or advance in their laparoscopic procedure should develop
a good relationship with the anesthetist. Communication with the anesthetist during
lengthy laparoscopic surgery is important, especially during the initial learning curve.

e Careful preoperative general medical evaluation, especially for patients with pre-
existing medical problems, is essential for a successful and safe post laparo-
scopic outcome.

e Careful patient positioning and padding of pressure areas are important to avoid
postoperative position-related complications.

Chapter 4: Difficulties in Urologic Laparoscopic Instrumentation

e Detailed knowledge of all the necessary laparoscopic instruments should be
completely mastered by the surgeon and the surgical team to prevent avoidable
instrument problems.

e Access-related problems can be safely avoided with thorough surgical anatomi-
cal knowledge and specific preparation for each case.

e Particular care is required when obtaining laparoscopic access in obese, thin, and
pediatric cases.

* Good laparoscopic access should allow for easy visualization and reach of the
target organs with ergonomic instrument handling.

Chapter 7: Laparoscopic Radical Nephrectomy

e Preoperative preparation of vascular anatomy and a tumor in relation to adjacent
structures is a helpful method to avoid difficulties.

e The use of all possible helpful equipment and respect for oncological principles
is essential for safe surgery.

Chapter 11: Robotic Partial Nephrectomy

e Robotic partial nephrectomy has the advantage of being minimally invasive and
has proven the test of time to be technically efficient and oncologically safe.

¢ Different techniques to reduce warm ischemia time has been done using robotic
approach.

Chapter 9: Difficulties in Laparoscopic Live Donor Nephrectomy

e Preoperative planning with computed tomography (CT) angiography is essential
for safe surgery.

e The editors prefer the transperitoneal access, which provides more operative room.
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Hem-o-1ok® (Teleflex Medical, Research Triangle Park, NC) clipping for the
artery is safe and the editors use the endovascular stapler for the vein after com-
plete kidney mobilization.

Careful dissection of the ureter with the gonadal vessels is important to avoid
ischemic damage to the ureter.

Chapter 19: Robotic Assisted Kidney Transplantation (RAKT)

In this chapter a new technique will be described which is robotic assisted kidney
transplantation.

Robotic assisted kidney transplantation is being attempted by several doctors and
in several ways. The high cost of the technology is limiting the widespread use
of it

Chapter 12: Difficulties in Laparoscopic Adrenalectomy

Both retroperitoneal and transperitoneal accesses are used; one must choose their
preference according to experience and comfort level with the approach.

In the transperitoneal approach, full mobilization of the spleen on the left side
and the liver on the right side are important and helpful movements that will
expose the adrenal efficiently.

Thermal energy instruments are helpful tools for adrenal dissection and
mobilization.

Chapter 14: Difficulties in Laparoscopic Simple Prostatectomy

This technique is definitely less invasive than open prostatectomy.
Intraperitoneal, extraperitoneal, and transvesical techniques can be used in this
procedure.

Traction on the middle lobe with traction suture is helpful in facilitating the
enucleation.

The use of thermal energy devices, such as ultrasonic devices, can be helpful in
minimizing oozing when enucleating the adenoma.

Chapter 16: Difficulties in Robotic Radical Prostatectomy

The transperitoneal approach is preferred because it provides a larger working
space.

The editors prefer the descending approach, in which seminal vesicles and vas
are dissected first.

Managing the dorsal vein complex can be done with suture as well as an endo-
vascular stapler.

Avoiding thermal sources in nerve sparing cases is essential for better potency
outcomes.

Currently more robotic-assisted radical prostatectomies are done in the USA,
which suggests that they may replace standard laparoscopy.
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Chapter 22: Difficulties in Laparoscopic Retroperitoneal Lymph Node
Dissection

e This technique should be performed by experienced laparoscopic surgeons.

e This technique is far less invasive than open surgery, and the patient should be
offered this option when an experienced surgeon is available.

Chapter 24: Robotic Assisted Radical Cystectomy and Ileal Neobladder
This procedure was found technically feasible but challenging, details of the tech-
nique and possible difficulties will be addressed.

Chapter 25: Difficulties in Laparoscopic Pyeloplasty

e The editors prefer transperitoneal access, which allows more operative room to
suture, although the retroperitoneal route is quite acceptable if the surgeon feels
comfortable with it.

e In thin individuals and on the left side, the transmesocolic approach is very
helpful.

e Careful dissection of the ureteropelvic junction (UPJ) and handling of the impor-
tant crossing vessels are essential.

e Traction suture on the pelvis can be a helpful trick for good exposure.

* Delicate handling of the UPJ is important while suturing to avoid ischemic injury
due to tissue crushing.

e Pre- or intra-operative ureteral stenting is equally acceptable and depends on the
surgeon’s experience.

Chapter 20: Difficulties in Robotic Pyeloplasty

e The steps of robotic pyeloplasty are illustrated.

e The position of the patient as well as trocar sites are mentioned.

e The technique of dismembering the ureteropelvic junction are mentioned.
e The technique of suturing and well as stenting are illustrated.

Chapter 26: Difficulties in Laparoscopic Surgery for Urinary Stones

e Most stone interventions utilize shockwave lithotripsy, percutaneous nephroli-
thotomy or ureteroscopy, and to lesser extent laparoscopy, and, rarely, in some
centers, open surgery.
Complete stone removal with careful dissection of the ureter or renal pelvis and
accurate incision are important technical issues in laparoscopic stone surgery to
minimize postoperative difficulties and morbidities.
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Chapter 31: Laparoscopic and Robotic Surgery for Female Pelvic Organ Prolapse
This technique is used by urologists and gynecologists. The detailed steps will be

revised and the technical difficulties will be described.

Chapter 28: Laparoscopic and Robotic Surgery for Ureteral Stricture
Ureteral reconstruction starting from pyeloplasty to Boari flap and ileal interposi-

tion can be done laparoscopically and further facilitated by robotic technique.

Chapter 32: Difficulties in Laparoscopic Pediatric Urologic Surgery

It is important to know that not all laparoscopic surgeons will deal with pediatric
cases. However, if one decides to take on pediatric cases, then knowledge of the
detailed technical steps and instruments is crucial.

Inserting trocars in children should be carefully assessed to avoid trocar-related
injuries since children have small organ anatomy with shorter distances in com-
parison to adults.

Chapter 35: Difficulties in Laparoscopic Training, Mentoring, and Medico-

Legal Issues

If a surgeon is keen to learn laparoscopy and has the required skills, then it is not
too late.

Various worldwide courses of laparoscopy are very helpful in learning about
laparoscopy, from beginner to advanced levels.

Visiting experts or inviting them to your institution and assisting them while
performing laparoscopic procedures can help one to learn important steps.
These are just a few comments about some of the aspects of laparoscopic uro-
logic procedures that the editors wanted to share with readers. It is our hope that,
by adding them, readers will find the book more informative and helpful.



Difficulties in Laparoscopic Access

Hamdy M. Ibrahim, Hani S. Shaaban, Ahmed Al-Kandari,
and Inderbir S. Gill

Introduction

Laparoscopic surgery has developed rapidly over the last few years, and many surgi-
cal procedures formerly carried out through large abdominal incisions are now per-
formed laparoscopically. Reduction of the trauma of access by avoidance of large
wounds has been the driving force for such development [1]. However, the insertion
of needles and trocars necessary for the pneumoperitoneum and the performance of
the procedure are not without risk [2]. The technical modifications imposed by sur-
gical laparoscopy are obvious (e.g., number and size of trocars, location of insertion
sites, specimen retrieval), and therefore morbidity may be substantially modified.
Complications such as retroperitoneal vascular injury, intestinal perforation, wound
herniation, wound infection, abdominal wall hematoma, and trocar site mestastasis
have been reported [3].

Laparoscopy currently plays a key role in urological surgery. Its applications are
expanding with experience and evolving data confirming equivalent long-term out-
come. Although significant port-site complications are uncommon, their occurrence
impacts significantly on perioperative morbidity and rate of recovery. The incidence of
such complications is inversely related to surgeon experience. Ports now utilize blade-
less tips to reduce the incidence of vascular and visceral injuries, and subsequently
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port-site herniation. Metastases occurring at the port site are preventable by adhering to
certain measures. Whether performing standard or robot-assisted laparoscopy, port-site
creation and maintenance is critical in ensuring minimal invasiveness in laparoscopic
urological surgery. Although patient factors can be optimized perioperatively and port
design continues to improve, it is clear that adequate training is central in the preven-
tion, early recognition, and treatment of complications related to laparoscopic access
[4]. Despite numerous recent technical advances in minimally invasive surgical tech-
nique, the potential exists for serious morbidity during initial laparoscopic access.
Laparoscopic access entry injuries are reported at rates of 0.05-0.3%. Such injuries
likely occur more frequently than reported and carry a mortality rate as high as 13% [5,
6]. Studies have shown that no trocar design, including safety shields and direct-view
trocars, can completely prevent serious injuries [6—8]. Safe access depends on adhering
to well-recognized principles of trocar insertion, knowledge of abdominal anatomy,
and recognition of the hazards imposed by previous surgery [9].

Anatomical Considerations

Abdominal wall anatomy should receive special attention prior to laparoscopy
because many laparoscopic complications result from trocar placement.

Abdominal Scars

Previous surgery is associated with a greater than 20% risk of adhesions of bowel or
omentum to the anterior abdominal wall. Of special concern are incisional scars
immediately adjacent to the umbilicus because bowel adherent underneath the
umbilicus may be at risk for injury, regardless of the technique used. In addition to
location, the width and depth of the scar should be evaluated because a wide or
retracted scar may be associated with an increased risk of intra-abdominal adhesion
formation, although no data are available to support this observation. If the dome of
the bladder is involved, there is increased risk of bladder injury at the time of supra-
pubic trocar placement [10].

Abdominal Wall Thickness

Although abdominal thickness correlates with patient weight, short stature or trun-
cal obesity may increase abdominal wall thickness out of proportion to patient
weight. Routine evaluation of the abdominal wall prior to laparoscopy is important
because the success of trocar insertion may depend on altering the technique based
on abdominal wall thickness [11].
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Umbilicus

The umbilicus should be examined for signs of umbilical hernia. Techniques for
trocar insertion should be adjusted, and closure of the defect should be considered.
In the absence of incarcerated bowel, the skin over the hernia can be carefully
incised and the peritoneal cavity entered using an open technique.

Abdominal Wall Vessels

The anterior abdominal wall contains two sets of bilateral vessels: the superficial
and the inferior (deep) epigastric vessels. These arteries originate from the femoral
and external iliac arteries, respectively, and are accompanied by a large vein in most
cases. Immediately above the symphysis pubis, they are both located an average of
5.5 cm from the midline and course either laterally or cephalad. In order to avoid
injuring these vessels during lateral trocar placement, the superficial vessels should
be visualized by transillumination and the inferior vessels should be laparoscopi-
cally visualized whenever possible [12].

Port Design

Port design has also improved significantly since the beginning of urological lapa-
roscopy. Initially pyramidal cutting trocars were the mainstay. Trocars with shielded
blades were then developed and are still the preferred port type in many centers.
More recently, nonbladed trocars are increasingly being used as a growing number
of studies suggest reduced complication rates. These ports spread muscle and fascia
rather than incise it and theoretically allow spontaneous re-approximation after tro-
car removal. A randomized prospective multicenter trial comparing radially expand-
ing trocars to standard cutting trocars, in gastrointestinal surgery, has shown
significantly reduced wound complications in the radial expansion group [13, 14].

Two primary entry systems are available in laparoscopy: the first-generation con-
ventional entry method where the push-through spike principle is applied, and the
second-generation entry method where the Archimedes spin principle is employed.

Conventional entry, irrespective of make or model of instrument, requires two
components, a central trocar with a sharp cutting, or pointed, distal end and an
encasing cannula. Surgeons palm the access instrument with the dominant hand and
apply considerable penetration force (PF), generated through the dominant upper
arm muscles, axially at port site, to push the spike across different tissue layers
towards the intended body cavity. Several versions, modifications, and models have
attempted to render this entry system less hazardous while maintaining the spike
and cannula design.

The second-generation entry method uses the spin principle, where the entry instru-
ment comprises a threaded cannula only, which ends in a notched blunt tip. No central
trocar is required as a laparoscope is mounted into the cannula during insertion and
removal. No axial PF is applied; tissue layers part radially and the visually guided can-
nula pulls tissue up along its outside thread using Archimedes’ principle [15].
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Conventional primary port insertion requires application of considerable axial
PF to the push through the trocar cannula access unit. The anterior abdominal wall
dents towards the viscera; entry is blind and uncontrolled with the probability of
overshoot. The compilation of these potentially dangerous performance shaping
factors (PSFs) during primary port insertion renders access less forgiving and sets
the stage for inadvertent injury.

Second-generation entry systems cushion human error through system redesign
and avoid integration of identified PSF. Error recognition is likely when mishaps
occur and error recovery is possible before the situation evolves and harms the
patient. When specific PSFs of conventional entry are eliminated during primary
entry, port placement becomes less hazardous. Interactive and real-time visual entry
avoids application of axial force at port site, requires no sharp or pointed trocars,
and allows for controlled port placement [16].

Port Insertion Techniques

Laparoscopic approaches to the urological organs and the prostate can be performed
using the retroperitoneal or transperitoneal approach. Each approach has distinct
advantages and disadvantages. Laparoscopic radical nephrectomy and adrenalec-
tomy have been performed most commonly via the transperitoneal approach. In
general, the retroperitoneal approach is used less frequently because the working
space is smaller, landmarks are less easily identified, and the operative strategy
requires a steeper learning curve. However, the retroperitoneal location of the kid-
ney and adrenal allows a more direct approach without the need to mobilize or
retract the viscera. In addition, it provides greater direct access to the vasculature
and drainage systems of the urological organs [17].

The Transperitoneal Approach

There are three main options for initial port insertion: closed access using the Verres
needle, open Hasson technique, or use of an optical port. The site of insertion
depends on the procedure and whether the site is approached trans- or retroperitone-
ally. To avoid the epigastric vessels, the site is generally located lateral to the rectus
abdominus or just below the tip of the 12th rib, respectively, in upper renal tract
laparoscopy. In pelvic laparoscopy, the site is para- or infraumbilical, according to
the type of approach.

Closed Access
Using the Veress Needle

This procedure involves blind insertion of the Veress needle to create a pneumoperi-
toneum. The needle design allows tactile feedback as it passes through various
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layers of the abdominal wall. Intra-abdominal pressure is initially set at 15-20 mm
Hg for primary port insertion, which is done via inserting a separate port-site sys-
tem. In upper-tract laparoscopy with the patient in the flank position, the needle can
be inserted in the iliac fossa or upper quadrant [18].

The insertion site should always be away from previous surgical scars to reduce
the risk of visceral injury. The Veress needle is placed in the midclavicular line at the
level of the umbilicus in patients without previous open abdominal surgery, while in
those with previous open surgery the needle is placed in the ipsilateral abdominal
quadrant farthest from the previous incision. After placing the Veress needle into the
peritoneal cavity, insufflation to 15 mmHg pneumoperitoneum is established.
Certain safety steps are used to confirm entry into the peritoneal cavity, including
absence of gas or blood at aspiration of a syringe through the Veress needle, injec-
tion of 5 cc saline that cannot be aspirated, low initial intraperitoneal pressure, and
no rapid increase in intraperitoneal pressure at the commencement of insufflation. If
any of these steps are not satisfactory, the Veress needle is removed and reinserted.
No more than three attempts are made with the Veress needle. If still unsuccessful,
open trocar placement or a nonbladed visualizing trocar entry technique is used for
direct vision into the peritoneal cavity. Radially expandable sheaths are the most
commonly used trocars [19, 20].

Open Access
Using the Hasson Technique

The open procedure is carried out as follows: A 1.5-cm semicircular incision in the
inferior border of the umbilicus is made and the subcutaneous tissue dissected. The
fascia is then grasped with two Kocher clamps and lifted to separate these layers
from the underlying viscera. The fascia and peritoneum are incised with scissors to
gain access to the peritoneal cavity. The fascial defect is secured by passing two
single stitches on both sides of the incision, aiming to avoid any gas leak. Afterward,
the Hasson’s blunt tip trocar is inserted and attached to both sutures. Subsequently,
the insufflator is connected to the trocar and pneumoperitoneum is established [2].

Using the Bailez Technique

A variation of the Hasson technique for laparoscopic access has been developed in
children. Access to the peritoneal cavity is obtained using the following approach: a
semicircumferential incision is made in the inferior part of the umbilicus and the
umbilical skin lifted and dissection carried out underneath to expose the area of the
umbilical scar where the peritoneum and the skin meet. On separating the skin from
the peritoneum, the abdominal cavity is opened without an incision. The opening is
sometimes enlarged with a hemostat to allow the introduction of a blunt nonarmed
5- or 10-mm trocar into the peritoneal cavity without forceful manipulation
(Fig. 2.1). The rest of the procedure is accomplished as usual. At the end of the
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Fig. 2.1 (a) A semicircumferential incision is made in the inferior part of the umbilicus. (b)
Umbilical skin lifted and dissection carried out underneath to expose the area of the umbilical scar.
(c) Figure illustrating where the peritoneum and the skin meet. (d) The opening is sometimes
enlarged with a hemostat. (e) The introduction of a blunt nonarmed 5 mm trocar

procedure, the opening is closed with a polydioxanone figure-of-8 stitch and the
skin reapproximated with 5-0 polyglactin subcuticular sutures [21].

The open technique using a peritoneal cut-down and trocar insertion under direct
visualization is associated with fewer problems than blind insertion of the Veress nee-
dle and primary trocar. Nevertheless, the Hasson technique, believed to be safer than
blind insertion of the Veress needle, also carries the risk of potential complications.
Hasson’s experience with open laparoscopic access demonstrates complications related
to primary access in 0.5% of patients [22]. In an effort to decrease the complications
associated with the introduction of the first trocar, many variations of the Hasson tech-
nique have been proposed. Suggested alternatives include modifications to the tradi-
tional open approach, as well as techniques using a blunt tip trocar, a visualizing trocar,
and a finger to gain initial access to the peritoneal cavity [8, 23, 24]. Others have sug-
gested using an alternative site of entry for laparoscopy in patients with previous
abdominal surgery [25]. The incision made in the Hasson technique is done infraum-
bilically where a considerable amount of subcutaneous fat can be encountered, while
the technique described herein takes advantage of the fact that at the umbilicus the skin
and peritoneum are in contact with each other without interposed fat. Therefore, this
approach is believed to be advantageous for obese patients [21].
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Optical Access

Optical access trocars have been developed as an alternative method of peritoneal
entry. The theoretical advantage of these trocars is that each layer can be identified
prior to transection. Two visual entry systems are available: one system retains the
conventional trocar and cannula push-through design, where the visual trocar tran-
sects abdominal myofascial layers by applying axial PF generated by the surgeon’s
dominant upper body muscles, while the second visual cannula system applies
radial PF generated by the surgeon’s much weaker dominant wrist muscles to part
the abdominal myofascial layers.

The First Disposable Visual Entry System

This system retains a push-through trocar and cannula design where the spike prin-
ciple recruits considerable PF thrust, denting tissues towards viscera. After pneu-
moperitoneum is established with the Veress needle, the pressure is increased to
20 mm Hg. A Visiport™ (Covidien, Mansfield, MA), a disposable device consists
of an optical obturator with a blunt, clear window at its distal tip and a recessed
knife blade. Following the skin incision and blunt dissection into the fascia, the
trocar connected to a 0° laparoscope is inserted. Under constant visualization, it is
moved into the abdomen by activating the retracted blade at the instrument tip. The
subcutaneous fatty tissue, anterior fascia of the rectus muscles, rectus muscles,
posterior fascia of the rectus muscles, transversalis fascia, and peritoneum are tra-
versed with slight rotating movements and moderate pressure. The trigger is acti-
vated when passing through fascia and peritoneum. The trocar advances by dilating
the tissue planes and the correct position in the abdomen of the instrument can be
recognized easily. After the peritoneal cavity is entered and pneumoperitoneum is
started, the handpiece of the optical access trocar is removed and the 0° laparo-
scope is replaced with a 30° endoscope. All secondary trocars are placed under
direct vision [26].

The Second Reusable Visual Entry System

The Endoscopic Threaded Imaging Port (EndoTIP™) (Karl Storz, Tuttlingen,
Germany), is a reusable visual entry cannula that may be used as a primary and
ancillary port and may be used to perform intra- or retroperitoneal operations. It
consists of a stainless steel proximal valve and distal hollow cannula section. A
single thread winds diagonally on the cannula’s outer surface, which ends distally
in a blunt notched tip. EndoTIP™ is available in different lengths and diameters for
different surgical applications. The reusable retaining ring, or Telescope Stopper
(TS), keeps the mounted telescope from sliding out of focus during insertion. This
system has no trocar and is a hollow threaded cannula with a blunt distal tip to
engage abdominal tissue layers. It uses the Archimedes spin principle to tent tissue
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away from viscera, while relaying clear real-time monitor images of the port site. In
addition, the outer thread avoids overshoot and renders port insertion and removal
incremental and less forceful [27]. Despite visualization of tissue layers, these ports
cannot prevent serious injuries as outlined by the review of the Food and Drug
Administration’s database by Sharp et al. [28]

The Retroperitoneal Approach

The retroperitoneoscopic approach to the kidney and adrenal has been described in
detail previously [29, 30]. Briefly, patients are given gentle bowel preparation and
are positioned on the operative table in the full 90° flank position with the table
flexed and the kidney rest elevated. The technique used is a three-port approach. A
1.5-cm incision is made at the tip of the 12th rib and the retroperitoneum is entered.
A trocar-mounted 800-cc balloon is used to create a working space outside and
posterior to Gerota’s fascia. A 10-mm 30° laparoscope is used to visualize proper
dilation through the balloon. Following balloon deflation, a 10-mm blunt port is
inserted and CO, pneumoretroperitoneum is established under high flow at a patient
pressure of 15 mm Hg [17].

Two ancillary ports are then placed, of which the size depends on the indications;
they may be 5 or 12 mm. One port is placed at the junction of the paraspinal muscles
and the 12th rib, while the other is placed in the midaxillary line 2 cm above the
anterior superior iliac crest. The psoas muscle is identified, the intermediate stratum
of the transversalis fascia is divided, and the kidney and adrenal are retracted antero-
medial. Mobilization remains completely posterior to the kidney and/or adrenal
until vascular control is complete. Further steps involving ablative techniques, radi-
cal or partial nephrectomy, ureterectomy, or adrenalectomy have been previously
described [17, 31].

Laparoscopic Access Difficulties

Factors that cause difficulties in laparoscopic entry to the peritoneal cavity or the
retroperitoneal space are mainly related to patient factors and to some extent to
surgeon factors.

Patient Factors

Obesity

Obesity is an ever-increasing problem. A thick layer of adipose subcutaneous tissue
limits access, especially in the insertion of the initial camera port. The angle of
insertion is more critical as this adipose layer limits free rotational movement of
working ports. Patients who are grossly obese are at a significantly greater risk of
complications when undergoing laparoscopic surgery. It is generally recommended
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that an open (Hasson) technique should be performed for primary entry in patients
who are morbidly obese, although even this technique may be difficult. If a Veress
needle approach is used in the patient who is morbidly obese, it is important to make
the vertical incision as deep as possible in the base of the umbilicus, since this is the
area where skin, deep fascia, and parietal peritoneum of the anterior abdominal wall
will meet. In this area, there is little opportunity for the parietal peritoneum to tent
away from the Veress needle and allow preperitoneal insufflation and surgical
emphysema. If the needle is inserted vertically, the mean distance from the lower
margin of the umbilicus to the peritoneum is 6 cm (+3 cm). This allows placement
of a standard length needle even in extremely obese women. Insertion at 45°, even
from within the umbilicus, means that the needle has to traverse distances of
11-16 cm, which is too long for a standard Veress needle [11, 32].

Ports need to be placed closer to the operation site, or longer ports and instru-
ments must be used. The potential risk of misplacement of ports with associated
injury is also higher for those choosing initial Verres needle insufflation. Open
Hasson access requires a larger skin incision to see in the obese patient, and the
overall operation time is generally prolonged. If the surgeon realizes intraopera-
tively that he or she is far away or aiming with difficult angle to the target organ,
then new ports should be inserted, which will make the procedure more efficient and
close the previous ports.

Very thin patients are also potentially at risk of trocar-related injury, mainly with
the primary port, as adjacent organs and major vessels are much closer to the
abdominal wall. Great care, therefore, must be taken when performing first entry
and a Hasson approach or insertion at Palmer’s point is preferable in this situation
[11, 33]. Care and caution are essential when doing laparoscopy in children where
open access may be advised and even continuous monitoring of all the laparoscopic
instruments is essential to avoid inadvertent injury during the surgery.

Previous Surgery in the Area of Interest

Previous surgery can influence laparoscopy in many ways. It may cause difficulty in
placing a Verres needle because of abdominal wall adhesions and limitations in
proper insufflation. In retroperitoneal laparoscopy, a previous significant breach of
the retroperitoneum increases the potential for significant adhesions and limitations
in creating a sufficient working space [34].

The rate of adhesion formation at the umbilicus may be up to 50% following
midline laparotomy and 23% following low transverse incision [35]. The umbili-
cus may not, therefore, be the most appropriate site for primary trocar insertion
following previous abdominal surgery. The most usual alternative site is in the left
upper quadrant, where adhesions rarely form, although even this may be inappro-
priate if there has been previous surgery in this area or splenomegaly. The preferred
point of entry is 3 cm below the left costal margin in the mid-clavicular line
(Palmer’s point). A small incision is made and a sharp Veress needle inserted verti-
cally. A check for correct placement using the pressure/flow test is performed. CO,
is then insufflated to 20 mmHg pressure and a 2—-5 mm endoscope is used to inspect
the undersurface of the anterior abdominal wall in the area beneath the umbilicus.
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If this is free of adhesions, the trocar and cannula can be inserted under direct lapa-
roscopic vision. If there are many adhesions present, it is possible to dissect these
free via secondary ports in the lower left abdomen or an alternative entry site can
be selected visually [33].

If the initial intraperitoneal pressure is high (>10 mm Hg) and there is no rapid
increase in intraperitoneal pressure at the commencement of insufflation, the Veress
needle is removed and reinserted. No more than three attempts are made with the
Veress needle. If still unsuccessful, open trocar placement or a nonbladed visualiz-
ing trocar entry technique is used for direct vision into the peritoneal cavity [20].

Anatomical Variations

Patients with a large degree of hydronephrosis or giant hydronephrosis that crosses
the midline and causes significant anatomic distortion are at risk of injury to the
intra-abdominal organs. Open (Hasson) access into the peritoneum is performed to
avoid injury to the already displaced abdominal contents [36]. Prelaparoscopic
deflation of the hydronephrotic kidney with intraoperative or preoperative nephros-
tomy tube insertion may also be performed. Variation in the course and size of
parietal vessels attributable to inferior vena caval obstruction or portal hypertension
are also susceptible to provoking unexpected injuries to parietal vessels [37].

Surgeon Factors

It is well established that both the retroperitoneal and transperitoneal approaches
have distinct advantages and disadvantages with regard to urological laparoscopic
surgery. In practical terms, the selection of one approach over the other depends on
an individual surgeon’s experience and training [29]. Surgeon experience is para-
mount in getting a safe, versatile access and in reducing the rate of port-site and
other complications. With experience comes skill at accurate port placement, pre-
venting inadvertent injury as well as maximizing surgical ergonomics, and, there-
fore, reducing fatigue [30].

Conclusion

Gaining safe and accurate access is the first and most important step in achieving
a safe and efficient laparoscopic surgery. Detailed knowledge of the organ anat-
omy and prior surgical history with availability of all the important surgical tools
is an important requirement to do safe laparoscopy.

Caution is vital in laparoscopic access and especially in children and thin or
obese patients, and also in patients with previous surgeries. Open access is
always an alternative for safe laparoscopy in difficult case scenarios.
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Difficulties in Anesthesia for Urologic
Laparoscopy

Amr M. Sayed

Laparoscopic techniques have rapidly increased in popularity because of multiple
advantages: smaller incisions compared with traditional open techniques, reduction
in the postoperative pain, lower postoperative pulmonary complications, lower inci-
dence of postoperative ileus, and early ambulation. All of these aspects carry sub-
stantial medico-economic advantages [1].

Urologic laparoscopy techniques are minimally invasive and have rapidly gained
acceptance [2]. Laparoscopic procedures performed in urology include diagnostic
procedures for evaluating undescended testis, orchiopexy, varicocelectomy, bladder
suspension, pelvic lymphadenectomy, nephrectomy, partial nephrectomy, nephro-
ureterectomy, adrenalectomy, prostatectomy, and cystectomy. The physiological
consequences of laparoscopy are related to the combined effects of elevated intra-
peritoneal pressure following carbon dioxide (CO,) insufflation to create a pneumo-
peritoneum, effects of systemic absorption of carbon dioxide, and alteration of
patient position [3]. The lengthy operative duration, unsuspected visceral injury,
and the difficulty in evaluating the amount of blood loss are additional factors that
contribute in the complexity of anesthetic practice for laparoscopic surgery.
Understanding of the pathophysiologic consequences of elevated intra-abdominal
pressure (IAP) is crucial for the anesthesiologist in order to prevent or adequately
respond to changes in the perioperative period [4].
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Pulmonary Changes in Laparoscopy

Pneumoperitoneum is created by insufflation of carbon dioxide (CO,) — which is
currently the routine gas used for laparoscopy — results in ventilatory and respira-
tory changes. Changes in pulmonary function during abdominal insufflation include
reduction in lung volumes, decrease in pulmonary compliance, and increase in peak
airway pressure [5].

Reduction in functional residual capacity (FRC) and lung compliance associated
with supine positioning and induction of anesthesia would be aggravated by CO,
insufflation and cephalad shift of the diaphragm during head-down tilt [6].

Hypoxemia because of reduction in FRC is uncommon in healthy patients during
laparoscopy. However, reduction in FRC may result in significant hypoxemia
because of ventilation-perfusion mismatch and intrapulmonary shunting in obese
patients or in patients with preexisting pulmonary diseases such as those in the
American Society of Anesthesiologists (ASA) classes III and IV (Table 3.1) [7].

Carbon dioxide is the gas of choice for laparoscopic surgery. It does not support
combustion as nitrous oxide (N,0O), and therefore can be used safely with diathermy.
Compared with helium, the high blood solubility of CO, and its capability for pul-
monary excretion reduces the risk of gas embolism. CO, insufflation into the peri-
toneal cavity increases arterial carbon dioxide tension (PaCO,), which is
anesthetically managed by increasing minute ventilation. Absorption of carbon
dioxide depends on vascularity and the surface area, making absorption greater in
pelvic extraperitoneal laparoscopic procedures than abdominal intraperitoneal ones.
Mullet and colleagues examined end-tidal CO, (EtCO,) and pulmonary CO, elimi-
nation during CO, insufflation for laparoscopic cholecystectomy and pelviscopy.
CO, absorption reached a plateau within 10 min after initiation of intraperitoneal
insufflation, but continued to increase slowly throughout extraperitoneal insuffla-
tion. The resulting rise in PaCO, is unpredictable, particularly in patients with
severe pulmonary disease (Fig. 3.1) [8].

Cardiovascular Changes in Laparoscopy

The hemodynamic response to peritoneal insufflation depends on the interaction
between many factors including the degree of IAP achieved [9], patient position-
ing, [10] neurohumoral response, [11] cardiorespiratory status of the patients and

Table 3.1 Pulmonary changes associated with laparoscopy (Adapted from Schellpfeffer and
Crino [42])

Increased Decreased No significant change
Peak inspiratory pressure Vital capacity PaO, (in healthy patients)
Intrathoracic pressure Functional residual capacity (FRC)

Respiratory resistance Respiratory compliance

PaCO,
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Fig. 3.1 Change in total respiratory compliance during pneumoperitoneum for laparoscopic pro-
cedure. The intra-abdominal pressure was 14 mm Hg, and the head-up tilt was 10°. The airway
pressure (Paw) versus volume (V) curves and data were obtained from the screen of a Datex
Ultima monitoring device. Curves are generated before insufflation (A) and 30 min after insuffla-
tion (B). Values are given for tidal volume (TV, in mL); peak airway pressure (Ppeak, in cm H,0);
plateau airway pressure (Pplat, in cm H,0); total respiratory compliance (C, in mL/cm H,0); and
end-tidal carbon dioxide tension (PETCO,, in mmHg) (Adapted from Joris [4])

the intravascular volume status [6]. Principally, the physiologic responses include
an elevation in systemic vascular resistance (SVR), mean arterial blood pressure
(MAP), and myocardial filling pressures, accompanied by an initial fall in car-
diac index (CI), with little change in heart rate. The rise in the IAP that occurs
with pneumoperitoneum compresses vessels of the venous system, causing ini-
tially an increase in the venous return, which is then followed by a sustained
decrease [12]. The decrease in cardiac output is a multifactorial phenomena,
related to the decline in venous return [13] followed by a reduction in left ven-
tricular end-diastolic volume when measured using transesophageal echocar-
diography (TEE) (Fig. 3.2) [14].

The compression of the arterial vasculature increases afterload and hence the
SVR [15]. Using flow-directed pulmonary artery catheters in healthy patients, Joris
and colleagues [16] observed a significant (35-40%) reduction in CI with induction
of anesthesia, which was further decreased to 50% of baseline following peritoneal
insufflation. Branche and colleagues observed a similar phasic hemodynamic
response to pneumoperitoneum [12]. These hemodynamic changes would carry a
detrimental effect on patients with depressed ejection fractions. Pulmonary edema,
perioperative myocardial ischemia, and arrhythmias could manifest during lengthy
laparoscopic surgery. Ishizaki et al. reported that IAP < 12 mm Hg had minimal
hemodynamic effects, and recommend this pressure value to avoid cardiovascular
compromise during CO, insufflation (Table 3.2) [10].
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Fig. 3.2 Schematic representation of the different mechanisms leading to decreased cardiac out-
put during pneumoperitoneum for laparoscopy (Adapted from Joris [4])

Table 3.2 Hemodynamic changes during laparoscopy (Adapted from Schellpfeffer and Crino [42])

Increased Decreased No change

SVR CO (initially, then Heart rate (may increase due to hypercapnia or
MAP increases) catecholamine release)

CVP Venous return

(at IAP > 10)

PAOP

Left ventricular
wall stress

Venous return (at
IAP < 10)

SVR systemic vascular resistance, MAP mean arterial pressure, CVP central venous pressure,
PAOP pulmonary artery occlusion pressure, JAP intra-abdominal pressure

Neurohumoral Response

Vasopressin and catecholamines are mediators activating the sympathetic nervous
system. Joris and colleagues observed a marked increase in plasma vasopressin
immediately after peritoneal insufflation in healthy patients and the profile of
vasopressin release paralleled the time course of changes in SVR [16].
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Patient Positioning

The patient’s positioning may have significant effects on the hemodynamic conse-
quences of pneumoperitoneum. By using transesophageal echo (TEE), Cunningham
and colleagues reported a significant reduction in left ventricular end-diastolic area
on assumption of the reverse Trendelenburg position, indicating reduced venous
return. Left ventricular ejection fraction was maintained throughout in otherwise
healthy patients. However, such changes in left ventricular loading conditions might
have adverse consequences in patients with cardiovascular disease [11].

Miscellaneous Changes
Renal System

The renal system is affected by the mechanical compressive effects of pneumoperi-
toneum that accounts for almost 50% reduction in glomerular filtration rate, renal
plasma flow, and urine output during laparoscopic interventions [17]. Urine output
increases significantly following pneumoperitoneum deflation. Oliguria has been
associated with prolonged duration of pneumoperitoneum during laparoscopic
nephrectomy [18]. A possible mechanism for intraoperative oliguria during laparo-
scopic surgery is an increase in stress hormone levels, such as antidiuretic hormone
(ADH) [19]. Thus, oliguria during prolonged laparoscopic procedures does not
reflect depletion in the intravascular volume.

Cerebral Circulation

Cerebral blood flow velocity and intracranial pressure both increase during CO, pneu-
moperitoneum, with implications for patients with intracranial mass lesions [20].
Splanchnic Circulation

The splanchnic circulation flow is reduced, but it is counterbalanced by the splanch-

nic vasodilating effects of carbon dioxide. The effects of pneumoperitoneum on the
splanchnic circulation are not clinically significant [20].

Intra-operative Complications Throughout
Laparoscopic Urologic Procedures

Various complications may possibly occur in laparoscopic procedures:

* Pulmonary complications include pneumothorax, pneumomediastinum, hypox-
emia, hypercapnia, and pulmonary aspiration.
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e Cardiovascular involvement could be in the form of dysrhythmias, hypotension,
hypertension, venous gas embolus, and venous thrombosis.

e Miscellaneous complications include vascular injury, visceral perforation, oligu-
ria, hypothermia, peripheral nerve injury, and surgical emphysema [21].

Anesthesia for Patients Undergoing Urologic
Laparoscopic Surgery

The number of patients presenting for laparoscopic surgery is increasing, with a
great percentage of them having cardiac, respiratory, or renal dysfunctions and
other system affections. The changes that occur during abdominal insufflation
prior to laparoscopic surgery and the hemodynamic consequences that take place
turn these situations into great challenges anesthetically. The challenging aspect
is that preoperative dysfunctions will still exist after the operation, needing fur-
ther postoperative care; furthermore perioperative myocardial ischemia, infarc-
tion, and arrhythmias are the most common cause of morbidities following
anesthesia and surgery for cardiac patients undergoing noncardiac surgery. In
patients with severe pulmonary dysfunction, prolonged postoperative mechanical
ventilation could delay the discharge of the patient from the operating room and
may prolong the intensive care unit (ICU) stay. Elevated blood urea nitrogen
(BUN), serum creatinine, history of renal dysfunction, left ventricular dysfunc-
tion, advanced age, jaundice, and diabetes mellitus are predictive of postoperative
renal dysfunction.

Challenges in Cardiac Patients Undergoing
Laparoscopic Surgery

The role of anesthetist in the preoperative period is divided into three stages: (1) the
patient’s risk assessment, (2) evaluation of functional capacity, and (3) determina-
tion of surgical risk; this is to help in patient selection for surgery and optimization
of medical status.

Risk Assessment

In 2007, the American College of Cardiology and the American Heart Association
(ACC/AHA) produced updated guidelines for perioperative evaluation for noncar-
diac surgery. These guidelines differentiate clinical predictors of increased periop-
erative cardiac risk into three categories (major, intermediate, and minor). For
patients with major clinical risk predictors, their elective nonurgent surgical proce-
dures, whether open or laparoscopic, should be postponed till they undergo preop-
erative evaluation and treatment, if needed (Table 3.3).
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Table 3.3 Active cardiac Medical disorder

conditions (major clinical Unstable coronary syndrome

risk predictors) for which Unstable severe angina (CSS class III or IV)

patients should undergo
evaluation and treatment
before noncardiac surgery

Recent MLI. (recent MI as more than 7 days and less than or
equal to 30 days)

(class 1, level of evidence: B) Decompensated heart failure (HF)

(Adapted from Fleisher et al. ~ NYHA class IV worsening or new onset HF

[22]) Significant arrhythmias

Mobitz IT

Third degree A-V block

Symptomatic ventricular arrhythmias

Supraventricular tachyarrhythmias (SVTs)

Atrial fibrillation (A.F.) with uncontrolled ventricular rate

Severe valvular lesions

Severe stenotic lesions

Functional Capacity

The patient’s exercise tolerance is assessed by history and is expressed as metabolic
equivalents (1 MET = 3.5 mL Oy/kg/min) on a scale defined by the Duke Activity
Status Index that estimate patient’s maximal oxygen consumption capacity. METs
greater than 10 are classified as excellent, 7-10 METs are good, 4-7 METs moderate,
and, lastly, METs less than 4 is a poor functional capacity. Activities that require more
than 4 METs include moderate cycling, climbing two flights of stairs, and jogging.

Surgical Risk Factors

The type of surgery and the resultant degree of hemodynamic stress influences the
risk to the patient. Some procedures previously counted as high risk are now catego-
rized as intermediate risk, owing to improved perioperative management. The risks
of not performing the surgery should be taken into account, and the experience and
skill of the surgeon and anesthetist. Endoscopic and laparoscopic procedure ranges
from low risk to intermediate risk surgery where reported cardiac risk generally less
than 1% [22].

Preoperative Therapy

For patients undergoing laparoscopic urologic procedures, most cardiac medica-
tions should be continued preoperatively. There is evidence that continuation of
angiotensin-converting enzyme (ACE) inhibitors may increase the incidence of
hypotension and some physicians have recommended withholding them for 24 h
preoperatively.



26 A.M. Sayed

In goal-directed optimization, patients with high risk factors should be admitted
preoperatively to a high-dependency or intensive care unit for invasive monitoring
(including pulmonary artery catheter), manipulation of fluid, and inotropic therapy
in order to achieve the optimal cardiac index, oxygen delivery, and consumption.
Patients receiving antiplatelets present a challenge in management. Dual-
antiplatelet therapy using aspirin and clopidogrel carries a 0.4—1.0% increased
absolute risk of major bleeding compared with aspirin alone [23]. Increased blood
loss in patients taking aspirin has been reported in noncardiac surgery, including
general surgical, gynecologic, urologic operations, and in dermatologic surgery.
Merritt and Bhatt concluded that monotherapy with aspirin need not be routinely
discontinued for elective noncardiac surgery [24]. Burger et al. reviewed the surgi-
cal literature with regard to the risks of stopping low-dose aspirin versus the risks
of bleeding and found that, in the majority of surgeries, low-dose aspirin may
result in increased frequency of procedural bleeding (relative risk 1.5), but not an
increase in the severity of bleeding complications or perioperative mortality due to
bleeding complications [25].

Intraoperative Monitoring

Standard intraoperative monitoring is recommended for all patients undergoing
minimal-access procedures. There may be hemodynamic consequences to the
rise in the intra-abdominal pressure during laparoscopic interventions; invasive
monitoring by arterial and pulmonary artery catheters may be useful in patients
at high risk, especially if they have had a recent myocardial infarction with car-
diac failure, provided that the anesthetist has the experience to insert them and
interpret the data. The pulmonary artery catheter is most useful in monitoring
volume status and cardiac performance, such as cardiac output/index, mixed
venous oxygen saturation, systemic and pulmonary vascular resistances.
Transesophageal echocardiography may be used to assess volume status and val-
vular disease and is the best way to detect ischemia early (segmental wall motion
abnormalities), but requires expertise to interpret [26]. EtCO, is most commonly
used as a noninvasive indicator of PaCO, in assessing the adequacy of ventilation
during laparoscopic procedures. Temperature should be monitored throughout
laparoscopic surgery.

Intraoperative Management

The oxygen supply/demand ratio must be maintained to avoid ischemia in coro-
nary artery disease patients. During pneumoperitoneum, the rise of the systemic
vascular resistance would impair oxygen supply/demand ratio. The maintenance
of arterial blood pressure and reduction of heart rate should reduce the risk of
ischemia [26].
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Anesthetic Agents

In laparoscopic surgery, general anesthesia is the technique of choice, owing to the
lengthy procedure and the diaphragmatic cephalad migration. The choice of anes-
thetic agents does not significantly affect the risks of perioperative complications,
provided that hypertension, tachycardia, and hypotension are avoided. Anesthetic
agent choice should be governed by the experience and skill of the anesthetist and
their familiarity with the techniques and drugs. Etomidate has the fewest cardiovas-
cular effects, but most people are more familiar with thiopentone or propofol, both
of which should be titrated carefully to effect. Pretreatment with a dose of opioid
(fentanyl and sufentanil, 1.5-5 and 0.25-1 pg/kg, respectively) reduces the required
dose of induction agent and attenuates the hemodynamic response to intubation.
Remifentanil is a new, potent, ultra-short-acting opioid, in a dose 0.05-2 pg/kg/min
has great ability to produce hemodynamic stability and suppress the stress response.
Concerns were previously raised that isoflurane might cause a “coronary steal” situ-
ation, but these have subsided. The concerns regarding the use of N,O during lapa-
roscopy, as it might lead to bowel distension and postoperative nausea and vomiting,
has been a controversial issue. Clinically there is no significant difference in bowel
distention and postoperative nausea and vomiting when N,O-oxygen was compared
to air-oxygen and no conclusive evidence suggesting N,O cannot be used during
laparoscopy [27]. The rise in the SVR that accompanies peritoneal insufflation leads
to afterload elevation and increase in the left ventricular workload, adding more
stress to the coronary circulation disrupting the oxygen supply/demand ratio. At this
stage a vasodilator agent is of value in reducing the elevated SVR; inhalational
anesthestic agents, especially isoflurane and sevoflurane, are the agents of choice, as
the hemodynamic profile of sevoflurane resembles that of isoflurane [28]. In cardiac
patients, sevoflurane had a cardiovascular outcome data equivalent to that of isoflu-
rane [29]. When intravenous vasodilator agent is warranted, hydralazine is recom-
mended for perioperative hypertension in a dose of 5-20 mg in a titrated intravenous
(IV) boluses every 15-20 min until the desired blood pressure is reached.
Fenoldopam mesylate is a selectively D;-dopamine receptor agonist with moderate
affinity for a(alpha),-adrenoceptors (infusion rates studied in clinical trials range
from 0.01 to 1.6 pg/kg/min) reduces systolic and diastolic blood pressure in patients
with malignant hypertension. It offers advantages in the acute resolution of severe
hypertension compared to sodium nitroprusside, particularly in patient with preex-
isting renal impairment [30]. Esmolol is an ultra-short-acting selective P(beta),-
antagonist that reduces heart rate and to a lesser extent blood pressure. Successfully
used to prevent tachycardia and hypertension in response to perioperative stimuli
such as intubation, surgical stimulation, and emergence from general anesthesia,
esmolol is given by infusion in a dose 50-300 pg/kg/min. Labetalol a(alpha)- and
B(beta)-blocker for treatment of hypertension can be used as a bolus; the initial dose
is 0.1-0.25 mg/kg IV over 2 min, then repeated every 10 min to a total of 300 mg.
When used as a continuous infusion, it is usually started at 2 mg/min and titrated to
effect [31]. Owing to their systemic vasodilatory effects, intravenous isradipine and
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nicardipine have been shown to be effective in the treatment of postoperative hyper-
tension in cardiac surgical patients, with minimal side effects [32].

Challenges in Patients with Pulmonary Disease
Undergoing Laparoscopic Surgery

Six risk factors predispose patients to postoperative pulmonary complications:

e Preexisting pulmonary disease

e Thoracic or upper abdominal surgery
e Smoking

e Obesity

e Age (>60 years)

e Prolonged general anesthesia (>3 h)

Chronic obstructive pulmonary disease (COPD) is the most common pulmonary
disorder encountered in anesthetic practice. During preoperative assessment using a
pulmonary function test, patients with a forced expiratory volume in the first second
(FEV)) less than 50% of predicted (1.2—1.5 L) usually have dyspnea on exertion,
whereas those with an FEV/ less than 25% (< 1 L for men) typically have dyspnea
with minimal activity. The latter patients often exhibit CO, retention and pulmonary
hypertension. Many patients have concomitant cardiac disease and should also
receive a careful cardiovascular evaluation. Laparoscopic procedures commonly
lead to elevation of PaCO,; mechanical ventilation should be adjusted through
manipulation of tidal volume and respiratory rate to achieve normocapnia and avoid
hypercarpia. The use of arterial blood gas sampling and capnogram are helpful
monitoring devices is such situations [33].

Challenges in Patients with Perioperative Renal
Dysfunction and Renal Failure

Preoperative preparation is of benefit for patients with renal disease undergoing uro-
logic laparoscopic procedures. Hemodynamic instability is common, especially on a
lengthy laparoscopic extensive surgery such as laparoscopic nephrectomy. From the
standpoint of renal dysfunction, there may be a varying degree of decreased ability to
concentrate urine, decreased ability to regulate extracellular fluid and sodium,
impaired handling of acid loads, hyperkalemia, and impaired excretion of medications
as in end stage renal disease (ESRD). Renal impairment is confounded by anemia,
uremic platelet dysfunction, arrhythmias, pericardial effusions, myocardial dysfunc-
tion, chronic hypertension, neuropathies, malnutrition, and susceptibility to infection.
If a contrast study is definitely indicated, the patient should be well hydrated and the
contrast dose limited to the minimum needed, plus the addition of N-acetylcysteine,
which acts as a nephroprotective agent to prevent contrast-induced nephropathy [34].
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Preoperatively patients must be euvolemic, normotensive, normonatremic, and
normokalemic. Patients should not be acidotic or severely anemic, or without sig-
nificant platelet dysfunction as this would carry deleterious bleeding consequences
in a laparoscopic urologic procedure. Dialysis usually corrects uremic platelet dys-
function and is best performed within the 24 h before surgery, though
1-deamino-8-d-arginine vasopressin (DDAVP) may also be administered to correct
platelet dysfunction.

Patients with ESRD who have left ventricular dysfunction undergoing laparo-
scopic urologic procedures would need invasive monitoring in the form of invasive
blood pressure, pulmonary artery catheter (PAC) to measure pulmonary capillary
wedge pressure (PCWP) and left ventricular functions. A sterile technique should
be strictly followed when inserting any catheters to reduce risk of infection.
Hyperkalemia should be considered in patients with ESRD who develop ventricular
arrhythmias or cardiac arrest. Rapid administration of calcium chloride temporizes
the cardiac effects of hyperkalemia until further measures (administration of glu-
cose and insulin, hyperventilation, administration of sodium bicarbonate and
potassium-binding resins, and dialysis) can be taken to shift potassium intracellu-
larly and to decrease total body potassium [35].

Contraindications for Laparoscopic Procedures

Relative contraindications for laparoscopy include increased intracranial pressure,
patients with ventriculoperitoneal or peritoneojugular shunts, hypovolemia, congestive
heart failure or severe cardiopulmonary disease, and coagulopathy. Morbid obesity,
pregnancy, and prior abdominal surgery were previously considered contraindications
to laparoscopic surgery; however, with improved surgical techniques and technology,
most patients with these conditions can safely undergo laparoscopic surgery [36].

Postoperative Pain Management in Laparoscopic
Urologic Surgeries

Pain is a form of stress and produces an elevation in stress hormones and catechol-
amines. Good pain management results in shorter hospital stay, reduced morbidities
(especially in patients with less physiologic reserve, such as those in the intensive
care unit), and better immune function, less catabolism and endocrinal derange-
ments, and fewer thrombo-embolic complications. Recent studies have shown the
value of preemptive analgesia in some surgical situations. The blockade of the path-
ways involved in pain transmission before surgical stimulation may decrease the
patient’s postoperative pain. Balanced (multimodal) analgesia is the term applied
for using two or more analgesic agents that act by different mechanisms to achieve
a superior analgesic effect without increasing adverse events compared with
increased doses of single agents. For example, epidural opioids can be administered
in combination with epidural local anaesthetics; intravenous opioids can be
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administered in combination with NSAIDs, which have a dose sparing effect for
systemically administered opioids.

Pharmacological Options for Pain Management

Postoperative pain management should be stepwise and balanced as mentioned
before. Laparoscopic surgery is a minimally invasive surgery, hence producing mild
intensity pain. Postoperative pain can be controlled by simple noncomplicated tech-
niques, which adds to the list of advantages to laparoscopic procedures.

Non-opioid analgesics: Paracetamol, NSAIDs, including COX-2 inhibitors are
considered an effective choice for postoperative pain, especially in low-intensity
pain procedures.

Weak opioid analgesics: Including tramadol alone or in combination with
paracetamol.

Strong opioids: Are useful in moderate to severe postoperative pain control,
including morphine, meperidine, and oxycodone.

Adjunctive analgesics: Ketamine, clonidine, gabapentine, pregabaline [37].

Patient-Controlled Analgesia

Advances in computer technology have allowed the development of patient-
controlled analgesia (PCA). By pushing a button, patients are able to self-administer
precise doses of opioids intravenously (or intraspinally) on an as needed (PRN)
basis. The physician programs the infusion pump to deliver a specific dose, the
minimum interval between doses (lockout period), and the maximum amount of
opioid that can be administered in a given period, and a basal infusion can be simul-
taneously delivered (Table 3.4).

Studies show that PCA is a cost-effective technique that produces superior anal-
gesia with very high patient satisfaction with reduced total drug consumption.
Patients additionally like the control that is given to them; they are able to adjust the
analgesia according to their pain severity, which varies with activity and the time of
day. PCA therefore requires the understanding and cooperation of the patient; this
limits its use in very young or confused patients. The routine use of a basal (‘“back-
ground”) infusion is controversial.

Table 3.4 General guidelines for patient-controlled intravenous analgesia (PCIA) orders for the
average adult (Adapted from Morgan et al. [37])

Opioid Bolus dose Lockout (min) Infusion rate
Morphine 1-3 mg 10-20 0-1 mg/h
Meperidine (Demerol) 10-15 mg 5-15 0-20 mg/h
Fentanyl (Sublimaze) 15-25 pg 10-20 0-50 pg/h
Hydromorphone (Dilaudid) 0.1-0.3 mg 10-20 0-0.5 mg/h
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Central Neuraxial Blockade

Epidural administration of local anesthetic—opioid mixtures is an excellent tech-
nique for managing postoperative pain following abdominal, pelvic, open, and
laparoscopic surgical procedures. Patients often have better preservation of pulmo-
nary function and are able to ambulate early, with the added benefit of early physi-
cal therapy and lower risk for postoperative venous thrombosis. In lengthy extensive
laparoscopic urologic surgery such as cystectomy, nephrectomy, and prostatec-
tomy, the preoperative insertion of epidural catheter provides titratable analgesia
with extendable duration and level. The tip of the catheter should be placed as close
as possible to the surgical dermatomes: T6-T10 for major intra-abdominal surgery,
and L2-L4 for lower limb surgery. Diluted local anesthetic solutions combined
with opioids shows synergistic effect. Bupivacaine 0.0625-0.125% (or ropivacaine
0.1-0.2%) combined with fentanyl 2—-5 pg/mL provides excellent postoperative
analgesia with lower drug requirements and fewer side effects. Patient controlled
epidural analgesia (PCEA) is a term describing the patient-controlled administra-
tion of analgesic medications in the epidural space, to cover periods of increased
discomfort.

Dosage of PCEA: A mixture of Bupivacaine 0.0625-0.125% (or ropivacaine
0.1-0.2%) combined with fentanyl 2-5 pg/mL

e Background infusion of 4-6 mL/h
¢ Controlled infusion bolus dose: 2 mL (2—4 mL) lumbar or thoracic
e Minimum lockout interval 10 min (10-30 min)

Epidurally administered, preservative-free morphine allows lumbar injection to
provide proper analgesia in both thoracic and upper abdominal procedures, which is
attributed to the rostral spread phenomena of hydrophilic opioids. Epidural cloni-
dine in a dose of 3-5 pg/kg is an effective analgesic, but it can be associated with
hypotension and bradycardia [37].

Ketamine

Ketamine is a noncompetitive, use-dependent antagonist of N-methyl-D-aspartate
(NMDA) receptors; it reduces the postoperative pain in opioid tolerant patients, and
postoperative nausea and vomiting. At a serum level of 0.1 pg/mL or higher, pain
threshold is elevated [38]. Ketamine reduces opiate requirements by 30% postop-
eratively [39]. An intravenous dose of 0.1-0.2 mg/kg followed by a continuous infu-
sion of 5-7 pg/kg/min is considered a sub-anesthetic dose effective in reducing
morphine requirements in the first 24 h after surgery [40]. Central nervous system
(CNS) excitatory effects included sensory illusions, sympathoneuronal release of
norepinephrine, elevated blood pressure, tachycardia, elevated intracranial pressure
(ICP), blurred vision, and altered hearing [41].
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Difficulties in Urologic Laparoscopic
Instrumentation

Ahmed Al-Kandari and Inderbir S. Gill

Laparoscopy has tremendously evolved the way that urologists treat different con-
ditions. This is mainly due to innovations in instrumentation that have led proce-
dures to be performed efficiently and safely. As with any technical instruments
and disposable equipment, there are some problems that the laparoscopic urologist
must be aware of in order to manage the unusual, and sometimes serious, conse-
quences. This chapter will discuss problems that may be encountered and potential
solutions.

Reusable Veress Needles and Trocars

In countries where cost is a significant issue in laparoscopic surgery, many institu-
tions try to minimize costs by employing reusable Veress needles and trocars. These
devices need to be evaluated for:

e Complete cleanliness, especially in the inner parts as any blood residuals can be
a source of contamination [1].

e Sharpness, as sharp needles and trocars are essential for the ease of the
procedure.
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Insufflators

Various authors have recommended several ways to take the best advantage of
insufflations during laparoscopy and avoid difficulties that may adversely affect the
patient and operation outcome [2].

* As laparoscopy is dependent on the use of CO, insufflation, some institutions
have a central gas supply and others use a bottle supply. It is of utmost impor-
tance to confirm that the system dealing with gas supply is functioning properly
and does not run out of gas during a lengthy laparoscopic procedure.

e Ensure that the pressure and other parameters of the machine are functioning
properly as continuously monitored safe pressure during laparoscopy is impor-
tant for patient safety.

Cameras, Monitors, and Ergonomics
Camera

Degree of camera angle: It is important that the surgeon selects the appropriate
camera angle for the procedure being performed. Many authors recommend a 0°
lens for pelvic surgeries and a 30° lens for abdominal surgeries.

Camera image quality: Since laparoscopic surgery relies on a camera to accom-
plish procedures, it is the authors’ opinion that investing in cameras with the highest
image quality is essential to help surgeons work at their best. Nowadays many high-
definition cameras are made by multiple manufacturers and are quite helpful in
accurate and excellent visualization. Built-in chips can be advantageous, especially
in laparoendoscopic single site surgery (LESS), and avoid a cumbersome and bulky
camera and lens (Fig. 4.1).

Camera size: The authors most commonly use 10-mm cameras, but smaller ones,
such as 5-mm cameras, can also be used. If both are available, then this adds to the
versatility of all useful instruments, especially in difficult cases.

Clear vision of the camera is a must throughout laparoscopic surgery. Here are
potentially helpful tips to avoid poor visibility and/or fogging:

Fig. 4.1 Endoeye camera (Image courtesy of Olympus America Inc., Center Valley, PA)
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e Maintain a warm operating room temperature. This may not be beneficial to the
surgeon, but it is good for the patient and procedure since it can minimize lens
fogging.

e Always have a covered flask of very hot water ready for use.

e Keep your insufflations tube away from the camera port.

e If possible, use a laparoscopic gas conditioning device. This is beneficial to the
patient in avoiding hypothermia and for laparoscopic visibility (Fig. 4.2).

¢ Instruct an assistant or nurse to have a piece of gauze and an artery forceps ready
to clean the ports when needed.

» Use lens antifogging solutions when possible.

e During irrigation and suction, instruct your camera operator to avoid the irriga-
tion. This prevents a dirty lens and thus saves operative time.

e If fog is due to cautery smoke, ask the assistant to vent quickly and gently to
maintain pneumoperitoneum. The assistant can pull back in the port until the
smoke has cleared.

e After a bleed has been controlled, clean the field with irrigation and suction or
use a sponge. This minimizes the red color absorption that can affect the quality
of vision.

Fig.4.2 Insuflow® laparoscopic gas conditioning device (Image
courtesy of Lexion Medical, St. Paul, MN. Reprinted with
permission)
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3D Laparoscopic System

Imaging in 3D system is obtained by either a dual-lens system or a single-lens system.
In dual-lens system, which was employed in our study, two separate lenses are present
within a single laparoscope along with two cameras. Each camera captures their
respective images, which are then displayed and synchronized on either a head-
mounted display (active system) or a video monitor (passive system). Modern 3D HD
system offers many advantages of robotic surgery at low cost and with use of conven-
tional laparoscopic equipments. Although the superiority 3D laparoscopic system
over 2D systems is yet unsettled, the potential benefits of 3D imaging are well docu-
mented. These benefits might translate into enhanced operative times and greater sur-
geon comfort, making laparoscopy quicker and less prone to error. Our study may be
decisive in stating that advantages of 3D laparoscopy are well appreciated in training
models as well as during operative procedures [3]. Different authors had different
experience with 3D laparoscopic system and described some of their limitation
including lack of assistant visual advantage and lack of complete 30° angle [4].

Instrument and Assistant Ergonomics

o It is essential that the laparoscopic surgeon performs the procedure in the most
comfortable and ergonomic way, which includes proper setup of the monitor for
the surgeon, and, if possible, for the assistants. Also, placement of the other
machines, such as the cautery, LigaSure® (Valleylab, Boulder, CO), or Ultracision
Harmonic scalpel® (Ethicon Endo-Surgery, Inc., Cincinnati, OH), should be
within comfortable reach. One of the main ergonomic problems associated with
laparoscopy is the surgeon’s non-neutral posture during laparoscopic procedures.
There are five main issues that influence the posture of the surgeon: handheld
instrument design, position of the monitor, the use of foot pedals to control dia-
thermy, poorly adjusted operating table height, and static body posture [5]. All of
these issues must be addressed in order to perform a laparoscopic procedure
efficiently and comfortably. The surgeon must consider the long-term effects on
his health in relation to difficult postures.

 Patient positioning should also be safe for the patient and enable the surgeon to eas-
ily use instruments without fighting with any part of the body. A good example is the
arm positioning in an upper abdominal surgery such as laparoscopic pyeloplasty.

* An experienced camera operator is essential when performing complex proce-
dures. If an experienced camera operator is unavailable, then the surgeon must
guide the camera operator throughout the surgery to facilitate the procedure [6].

Common Laparoscopic Instruments

Common laparoscopic instruments include bowel forceps, laparoscopic scissors,
Maryland dissector, suction device, and needle holder. The surgeon and the operat-
ing room nurse must observe the following guidelines to avoid any intraoperative
problems and difficulties:
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e As previously mentioned, when reusable instruments are employed, ensure the
instruments are properly cleaned prior to sterilization for patient safety.

e Ensure that scissors are sharp and that forceps are functional and hold well so as
not to waste operative time.

e Make sure that the instruments’ insulating sheaths are intact, especially on the
scissors and hook, to prevent inadvertent electrical injury during electrocautery
use, especially on the bowel.

Metal Clips

Metal clips are essential in most laparoscopic urologic procedures and are typically
used to control vessels, usually of small or medium size. In many centers around the
world, experts still use metal clips during laparoscopy nephrectomy for the renal
artery. The following points should be kept in mind in order to avoid difficulties:

e Have an adequate supply of clips in both sizes (5 and 10 mm), especially for long
and difficult cases.

e Avoid cross clipping as this may lead to weak clipping and clip slippage.

e Avoid clipping near where the endovascular gastrointestinal anastomosis (endo-
GIA) stapler will be applied since clips will interfere with stapler closure. This may
lead to an insufficient stapling effect and possible bleeding from the stapled vessels.

e Avoid clipping excess fatty tissue as this minimizes clipping efficiency.

e Avoid manipulating or holding the clips, as metal clips are prone to dislodge-
ment. If clips fall off, attempt to remove them so that they do not interfere with
other operative steps.

e Avoid blind clipping when bleeding is encountered. The surgeon should be able
to visualize the bleed, then grasp it with the forceps and apply a clip.

e When faced with caval bleeding, avoid clipping across the cava as this can cause
injury.

e Consider clipping from a different port if the port that is being used does not
allow safe and easy access to the site to be clipped.

* If polymer or Hem-o-lok® clips (Teleflex Medical, Research Triangle Park, NC)
are unavailable and metal clips are used, for example, to control the renal artery
during laparoscopic radical nephrectomy, make sure that the artery is well skel-
etonized and clip at least three large (10 mm) clips on the aorta side and two on
the kidney side.

Endovascular Gastrointestinal Anastomosis (Endo-GIA) Stapler

The endo-GIA stapler has been a great innovation in facilitating laparoscopic sur-
gery. This device has made major organ retrieval possible, including the kidney and
spleen, as well as bowel resection. The use of this device also carries additional
risks that must be considered.

The endo-GIA stapler is useful in performing laparoscopic nephrectomy.
However, malfunctions may occur and can be associated with significant blood loss
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and subsequent need for conversion to an open procedure. The majority of errors
can be avoided with careful application and recognition. Many failures, especially
when recognized before release of the device, can be managed without conversion
to an open procedure [7].

In one of the earliest reports, endo-GIA malfunction occurred in 10 cases (1.7%). In
eight cases, the renal vein was involved and malfunctions affected the renal artery in
two cases. The estimated blood loss ranged from 200 to 1200 cc. Open conversions
were necessary in two cases (20%). The etiology of the failure included primary instru-
ment failure in three cases and preventable causes in seven cases. Open surgery was
required in two patients and laparoscopic management was possible in eight [7].

In a previously described report of approximately 460 laparoscopic cases, the
authors encountered five problems (1%) with endovascular gastrointestinal anasto-
mosis staplers. Fifty-five additional cases of Endo GIA failures occurred in 50
patients were documented in the Food and Drug Administration database. Of these
55 cases, 15 (27%) required open conversion to manage the problem, 8 patients
(15%) received blood transfusions, and 2 patients (4%) died postoperatively [8].

During laparoscopic live donor nephrectomy, various reports have illustrated that
stapler malfunction can lead to bleeding vascular complication (0.6%). The first
major vascular complication resulted from an endovascular stapler malfunction dur-
ing transection of an accessory left renal artery [9].

Although the linear cutting stapler is easy to use, a 1.7% malfunction rate has
been reported, and the consequences of this failure can be serious, including emer-
gency conversion to an open procedure and even death [7]. Subsequently, caution
and preparation is needed for emergent open conversion if endo-GIA stapler mal-
function occurs to avoid patient morbidity or even mortality.

Different authors have recommended different techniques to ligate the renal vein with-
out a stapler including holding it with the laparoscopic Babcock and bunching it for easy
clipping with large Hem-o-lok® clips [10]. Others have used the same principle, but have
ligated the vein first with suture and then applied the Hem-o-lok® clips [11].

The following are important points to remember to avoid problems and difficul-
ties with endo-GIA staplers:

e It is important for the surgeon, assistant, and operating nurse to be familiar with
the technical details of the device, including the length of the stapler, width,
opening mechanism, and angulation.

e If a new brand or type of endo-GIA stapler will be used, have an experienced
user or a company representative assemble and guide the process during the
operation to avoid problems. In the authors’ experience, one real-life example of
this problem occurred when an endo-GIA stapler positioned over the renal pedi-
cle could not be removed until the surgeon and the nurse reviewed the device’s
instruction manual.

e Abnormal firing of the stapler and improper staple formation were the most com-
mon and morbid aspects of device malfunction [8]. Avoid using clips in the area
where the endo-GIA stapler might be needed since clips will prevent stapler
closure.
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Polymer Clips (Hem-o-lok® Clips)

Polymer nonabsorbable clips have been used in laparoscopic surgery to control ves-
sels of various sizes. They have become popular for renal vessel control in laparo-
scopic simple, radical, and donor nephrectomy. These clips are easy to apply and
have locking feature that makes them secure for the renal pedicle (Fig. 4.3). A report
published with data from the U.S. Food and Drug Adminstration (FDA) has men-
tioned some complications related to their use. No clear etiology for the events
could be found, although in all situations, multiple clips had been applied with
apparent initial vessel control intraoperatively. Cases of failure after laparoscopic
nephrectomy require urgent exploration, although it is unclear whether device or
user error is the underlying cause [12].

On the other hand, other studies have documented the safety of Hem-o-lok® clips.
Between October 2001 and June 2006, nine institutions with laparoscopically trained
urologists performed 1695 laparoscopic nephrectomies (radical nephrectomy,
N =899; simple nephrectomy, N = 112; nephroureterectomy, N = 198; donor nephrec-
tomy, N = 486). Follow-up was a minimum of 6 months from the time of surgery. For
each case, the authors used Hem-o-1ok® clips to control the renal artery. The renal vein
was controlled with Hem-o-lok® clips in 68 cases (radical nephrectomy, N = 54; sim-
ple nephrectomy, N = 3; nephroureterectomy, N = 5; donor nephrectomy, N = 6). The
number of clips placed on the patient side of the renal artery was most often two,
occasionally three. The number of clips placed on the patient side of the renal vein

Fig. 4.3 Hem-o-lok® polymer clip (Teleflex Medical, Research Triangle Park, NC.) with applier
(From Springer Science + Business Media: Surgical Endoscopy, Hem-o-lok plastic clips in secur-
ing the base of the appendix during laparoscopic appendectomy, Vol. 23, 2009, pp. 2851-2854,
Delibegovié¢ S, Matovié E, Fig. 1. With permission)
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was most often two and rarely three. All cases used the large (L-purple) clip on the
artery, and most cases of renal vein used the extra-large (XL-gold) clip on the vein. No
clips failed. Based on this large retrospective review, properly applied Hem-o-lok®
clips for vascular control during renal procedures may provide a safe option [13].
Others have reported the use of Hem-o-1ok® clips only during laparoscopic renal sur-
gery with excellent results in a more cost-effective manner [14, 15].

Suction Devices

A suction device is an important piece of equipment required in all laparoscopic
procedures. The following points are important to avoid problems during using suc-
tion device in laparoscopic urologic procedures:

e Select an efficient suction device; the authors use a battery-activated suction
device made by Stryker Endoscopy (San Jose, CA).

e Ifareusable suction device is used, ensure that both the irrigation and suction are
working properly.

e In some countries surgeons reuse a disposable suction device. Although the
authors do not recommend this, the surgeon and the operating room nurse must
ensure that the device is totally clean and is functioning well.

e When using the suction device, especially a reusable one, make sure that the tip
is not sharp as sometimes the suction is used for blunt dissection. If the device is
used for blunt dissection, this can cause trauma if not used carefully.

e When using the suction, some devices cause significant suction of the pneumo-
peritoneum, which leads to loss of visibility and may also cause the camera to get
dirty, causing a loss of operative time.

e Assistants should be familiar with the suction device. Suction applied by the
assistant from a side port can be helpful during a bleed to locate the source of the
bleed, and also during urine accumulation in laparoscopic pyeloplasty.

Cautery Equipment

Hock

The hock is a commonly used piece of equipment during different laparoscopic
procedures. The following are important aspects to remember in order to avoid
problems:

¢ Remember that the hock is commonly connected to monopolar electricity which
can have a spread injury effect. The surgeon should be careful to maintain dis-
tance to bowel to avoid thermal bowel injury.
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e The hock has a good advantage of being fine with an angle that aids dissection in
narrow areas. For example, in dissecting around the renal vessels, the hock is
helpful in freeing the perivascular tissue. Remember that the hock can be
traumatic—when pulling on tissues during dissection, avoid injuring bowel on
the field.

e If a reusable hock is used, make sure that the insulating cover is intact to avoid
proximal thermal injury.

Scissors

e Whenever possible, the authors recommend using new scissors for each case
since they will be sharper and more efficient.

 If using reusable scissors or if disposable scissors are being reused, the surgeon
and the operating room nurse should confirm the sharpness and integrity of the
insulation cover.

Other Thermal Instruments
Ultrasonic Thermal Instruments

Ultrasonic thermal instruments are useful and help in hemostasis during dissection,
expedite dissection with less thermal spread, and have cutting features. Recent stud-
ies have shown that ultrasonic devices have the potential to replace electrocautery
without compromising safety in minimally invasive operations. With the combina-
tion of several functions into a single instrument, significant reduction in operative
time and expense are possible and should increase acceptance of this new technol-
ogy [16]. The following are important related points:

e It typically is recommended to use a new handle for each case as this guarantees
efficiency.

¢ In cases where cost is an issue and it is decided to reuse a handle, test it before
the procedure to confirm its efficacy.

* Ultrasonic thermal devices are effective in cutting Hem-o-lok® clips, especially
when unnecessary clip removal is needed.

Electric Thermal Instruments

An effective electric thermal instrument used in laparoscopy is the LigaSure™, a
bipolar radiofrequency generator. This new energy-based vessel-ligation device
appears to be effective in advanced laparoscopic procedures [17]. It is used to
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control small sized vessels (less than 7 mm), and has 5 and 10 mm handles (Fig. 4.4).
The LigaSure™ vessel-sealing system permanently seals veins, arteries, and tissue
bundles in a consistent and reliable manner by fusing the collagen in vessel walls.
By reducing sutures and the number of instrument exchanges in the operating the-
atre, LigaSure® decreases operating time and blood loss. The following are useful
points to remember for maximum safety and efficiency:

e Avoid using reused handles; use a new handle per case.

e When coagulating a vessel with the 5 mm handle, try to coagulate a longer seg-
ment and cut in between.

e When using the Atlas LigaSure® device (Fig. 4.5), try to coagulate a longer seg-
ment and then cut.

Fig.4.4 LigaSure™ vessel-sealing system (Photo copyright ©2010 Covidien. All rights reserved.
Reprinted with the permission of the Energy Based Devices Division of Covidien)

Fig. 4.5 Atlas LigaSure™ device (Photo copyright ©2010 Covidien. All rights reserved.
Reprinted with the permission of the Energy Based Devices Division of Covidien)
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Fig. 4.6 Endo Catch™ bag (Photo copyright ©
2010 Covidien. All rights reserved. Used with the
permission of Covidien)

Retrieval Bags

Retrieval bags are important tools in the removal of various organs such as the kid-
neys, adrenals, prostate, and bladder, as well as stones from the urinary tract.
Different companies produce different bag types; the following are important facts
to remember for efficient usage:

For the Endo Catch™ Bag (Covidien, Dublin, Ireland)

* Use the appropriate size (10 or 15 mm), according to the size of the mass to be
retrieved (Fig. 4.6).

e Remember that the trocar for the 15-mm bag comes in a separate pack, so make
sure that the trocar is available before this bag is used.

e Use caution as the bag may separate from the ring. Some surgeons fix the bag
edge to the ring with suture, but this may cause difficulty in folding and unfold-
ing the bag into the metal handle.

e The help of an assistant is important for ease of organ entrapment within the bag.

* Once the mass is entrapped, avoid grasping the bag with instruments as the bag
is not very strong and may be damaged. This can lead to loss of the organ and
extra operative time loss.

Conclusion

Thorough understanding of all instruments and disposables used during laparo-
scopic urologic procedures are essential for safe and efficient surgery. For maxi-
mum efficiency, surgeons should do their best to utilize every possible technology
that can make procedures safer and more efficient. Knowledge of the problems
related to those instruments is important to avoid complications that may be
caused by instrument failure.
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Cost-Reductive Measures
in Laparoscopy: Tips and Tricks
for Developing Countries

Ahmed M. Mansour, Khurshid A. Guru,
and Ahmed A. Shokeir

Introduction

The enjoyment of the highest attainable standard of health is one of the fundamental rights
of every human being without distinction of race, religion, political belief, or economic or
social condition. (Constitution of the World Health Organization [1])

With major advances in the early 1980s due to the invention of the television-
chip camera that allowed surgeons to operate with both hands, laparoscopic surgery
has rapidly established itself and experienced unprecedented growth in well-
developed countries. Urologists were ready for this revolution because of the endo-
scopic skills already acquired with transurethral surgery. Laparoscopic urologic
surgery had an impact on minimizing morbidity and decreasing convalescence,
which are essential to patient care. However, the spread of laparoscopy in third
world countries has been hindered by the difficult management of hospital struc-
tures, insufficient medical and paramedical staff training, and, most importantly,
limited financial resources.

The “cost-effectiveness” of laparoscopy versus open surgery has been investi-
gated in many studies [2, 3]. However, the evidence is inconclusive on whether or
not laparoscopic surgery results in lower costs for the health-care system. Although
laparoscopy does reduce hospital stay and periods of sick leave, laparoscopic opera-
tions cost more than open surgeries from the hospital’s point of view. This is due to
the initial investment in instruments and longer duration of operating and anesthesia
times. Owing to these direct costs, some urologists in developing countries may
encounter resistance from their hospitals regarding these start-up expenses.
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However, as laparoscopic skills are developed and assisting paramedical staff gain
more experience, operating times are significantly reduced. In addition, with a
steady increase in the number of cases performed, investment in reusable instru-
mentation may be an opportunity for cost-saving per case for the hospital.

Out of sheer economic necessity, several cost-effective measures have emerged
around the developing world aimed at reducing the costs of laparoscopic proce-
dures. Expensive disposable instrument usage is kept to a minimum, and ordinary
materials at hand are modified to serve new purposes. By working around the limits
and restrictions of the tools available in the operating room, the gifted surgeon can
take the least expensive tool and perform a certain task better than others using
expensive disposable instruments. This chapter reviews reported tips and tricks that
will reduce the costs of consumables, and may help urologists in developing world
bring minimally invasive surgery into their everyday practices.

Reusable Laparoscopic Instrumentation

Laparoscopic instrumentation has evolved significantly in the last decade. Less
traumatic access devices, improved high-definition, flexible-tip videolaparoscopes,
a new generation of coagulation devices, and better tools for managing vessels are
now available. However, minimal requirements for running a laparoscopic operat-
ing room in a developing country include a laparoscope and camera system, a moni-
tor, an insufflation system, access instruments, trocars, and dissecting and
needloscopic instruments.

It is now well known that reusable instruments are as safe as disposable ones.
[4-6]. Advocates of single-use instruments praise their high quality and criticize the
time and expense necessary for cleaning and sterilization of the reusable instru-
ments [4]. With single-use instruments, which are discarded after each operation,
repairs are never necessary since there is no “wear and tear.” With each successive
operation one has optimal, unused material — scissors with sharp new blades, prop-
erly sealed trocars, and so forth. Moreover, the surgeon is certain that the latest
model with the newest technologic refinements is at hand. However, these merits do
not weigh the vast difference in the costs between reusable and single-use instru-
ments [5]. Reusable instruments (Fig. 5.1) do require regular maintenance if their
quality is to remain comparable to single-use instruments. This means more work,
including necessary training, for hospital personnel who keep these instruments in
top condition. Considering the significant cost savings and evidence of their compa-
rable safety, reusable instruments for laparoscopy are strongly recommended [6].
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Fig. 5.1 Reusable laparoscopic instruments (from left to right): laparoscopic needle holder,
MicroFrance® grasper (Medtronic, Minneapolis, MN), suction tip, Hem-o-10k® clip applier,
metallic trocar, and cannula

Fig. 5.2 Homemade balloon for development of the retroperitoneal space

Development of the Retroperitoneal Space:
Homemade Balloon Technique

The retroperitoneoscopic approach was refined and popularized by Gaur et al. with
the introduction of retroperitoneal dissection using the balloon technique [7, 8].
Instead of disposable expensive commercial silicon balloons, a homemade balloon
(Fig. 5.2) can be used in the development of the retroperitoneal space. The balloon
can be fashioned from two fingers of a sterile number 7.5 or 8 surgical glove with
one finger intussuscepted inside the other and tied over a 16-22 Fr catheter. Care
must be taken to advance the catheter tip to the bottom of the finger balloon, which
helps in early and prompt filling as well as in subsequent deflation of saline after the
retroperitoneal space is created [9]. The balloon is introduced into the retroperito-
neal space through a small incision below and behind the tip of the 12th rib. It is
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inserted just below the thoracolumbar fascia in the extraperitoneal space, and 300—
500 cc of saline is injected into the balloon and left in situ for 5 min to achieve
hemostasis. A 10-mm reusable metallic trocar is placed through the same incision
site. Full thickness 1-0 silk sutures are then placed through all layers of the abdomi-
nal wall to keep the port in place and prevent dispersion of carbon dioxide between
tissue planes. This step helps to avoid the use of a disposable sealing trocar [9].

Cost-Reductive Measures for Vascular Control

In laparoscopic nephrectomy (simple, radical, or donor), renal vascular pedicle dis-
section, ligation, and transection are crucial steps. Various instruments have been
devised to obviate the difficulty in controlling renal vessels with knots and thread.
The most common laparoscopic devices used to secure the renal hilum include
endovascular stapling devices, traditional titanium clips, and nonabsorbable poly-
mer ligating (NPL) clips (Hem-o-lok®, Teleflex Medical, Research Triangle Park,
NC). No large randomized prospective study has compared the techniques for renal
hilar control to determine which device is the safest; hence, the use of a particular
device is routinely chosen according to surgeon preference and previous exposure.
In many centers, a vascular endo-GIA stapler is the preferred method for vascular
control, especially for the renal hilum. However, using vascular staples increases the
cost of a laparoscopic nephrectomy by approximately $800-$1,000 [10].

Hem-o-10k® clips are excellent, cost-effective devices for vascular control. They
have become one of the most preferred methods owing to their low cost, good tissue
handling, large size, and less chance of slippage because of distal locking [11]. A
single disposable stapler device costs $400, while the cost of the Hem-o-1ok® sys-
tem is $32 for six clips, which undoubtedly can reduce the cost of the procedure
[12]. Moreover, it is difficult to determine the correct closure on a blood vessel
using the endo-GIA stapler until it is divided, while the Hem-o-1ok® clip produces a
click after it is secured correctly.

In 2006, Teleflex Medical, the manufacturer of the Hem-o-1ok® clip, issued a
warning stating that Hem-o-1ok® clips are contraindicated in the control of the renal
artery during laparoscopic donor nephrectomy after publication of a recall survey
by Friedman and colleagues [13]. The survey included 893 members of the American
Society of Transplant Surgeons and raised major concerns, prompting the manufac-
turer to release a contraindications statement. However, multiple publications have
attested to the safety and feasibility of Hem-o-lok® clips for laparoscopic nephrec-
tomies [13-18]. Based on a multi-institutional review, Ponsky et al. concluded that
Hem-o-10k® clips, when applied correctly by laparoscopically trained urologists,
are safe, effective, and reliable for use in all types of laparoscopic nephrectomies,
despite the manufacturer’s release of contraindications [18]. They recommended
basic principles for Hem-o-10k® placement, including: complete circumferential
dissection of the vessel, visualization of the curved tip of the clip around and beyond
the vessel, confirmation of the tactile snap when the clip engages, maintenance of a
visual stump below the most proximal clip, not squeezing clip handles too hard,
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Fig. 5.3 Proper application of Hem-o-1ok® clips for control of the renal artery

careful removal of the applier after application as the tips are sharp and can cause a
laceration of nearby vessels (i.e., renal vein), placement of a minimum of two clips
on the patient side of the renal hilar vessel, and, finally, partial division to confirm
hemostasis before complete transection (Fig. 5.3) [18].

Large veins can be difficult to control using Hem-0-10k® clips, since the clip may
not be long enough to completely occlude the vein. A trick reported by Janetschek
etal. [19] suggests applying an extracorporeal ligature before application of the clip
to reduce the caliber of the vein. A right angle dissector is passed posterior to the
renal vein and a 2-zero 70 cm monofilament suture is fed to the dissector, which is
withdrawn and pulled out. The other end of the suture is also grasped and drawn out
through the same trocar, so that the suture is placed around the vein. One end of the
suture is inserted extracorporeally into the convex side of a specially designed,
round-eyed knot pusher (Latinovich, Tribuswinkel, Austria). It is then grasped by a
mosquito and fixed under minimal tension by the assistant in the line of the trocar,
ensuring that there is no kinking or twisting in whole length of the thread. The knot
pusher is held with one hand (the nondominant hand in the authors’ case) and the
free end of the suture is held with the other hand to form a loop around the fixed
part, as in open surgery. By maintaining minimal tension on each end of the thread,
the loop is gently pushed down by the knot pusher to the level of the renal vein and
then slightly tightened. This maneuver can be repeated 3-5 times to shrivel the vein.
This can be followed by the application of Hem-o-1ok® clips since the vein caliber
has now been reduced [19].

Specimen Retrieval: Technical Difficulties and Cost Reduction

Even with an experienced laparoscopist, specimen retrieval may encounter technical
difficulties following extirpative laparoscopic surgery. This is specifically important
in laparoscopic donor nephrectomy in which warm ischemia time is critical. The
endo-catch bag provides an easy and rapid way to retrieve specimens. However,
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complications have been reported when using the endo-catch bag, including spleen
and small bowel injuries [20]. Also, technical difficulties in retrieving the kidney
using an endo-catch bag have resulted in prolonged warm ischemia time [21].

Shalhav et al. have described a technique for manual retrieval of the kidney in
laparoscopic live donor nephrectomy through a modified Pfannesteil incision. This
technique shortens the warm ischemia time, avoids the technical difficulties associ-
ated with the endo-catch bag, and reduces the cost of the procedure [22]. Following
complete kidney mobilization (leaving it only attached by the renal pedicle), the
ureter is transected at the level of the iliac artery and the patient (in a 45° lateral
decubitus position) is rotated lateral, so that the lower abdomen is in a more horizon-
tal plane. A 7.5 cm Pfannestiel skin incision is made, followed by a 7.5-cm vertical
incision in the linea alba. After the skin and fascia are incised, the rectus muscles are
bluntly spread until the peritoneum (pushed by pneumoperitoneal pressure) is visual-
ized bulging between the rectus muscles. The assistant’s right hand is then wrapped,
glove to elbow, with an adhesive drape to avoid fluid contamination through the
sleeve and the laparoscope is then reinserted. Under direct vision, the assistant sur-
geon (using the fingers bluntly) inserts the hand through the peritoneum and into the
abdominal cavity, avoiding the bladder and bowel. After the hand is in the abdominal
cavity, pneumoperitoneum is reestablished and the patient is rotated medial to allow
the bowel and spleen to reflect off of the kidney by gravity. The assistant’s hand can
be used for retraction of the medial bowel during control of the renal hilum, or can
be used to hold up the kidney laterally if the bowels are well retracted by gravity
alone. The best exposure is achieved by having the renal hilum between the second
and third digit, while retracting the medial bowel with the thumb and the ureter lat-
eral with the first digit. The renal vascular pedicle is then controlled, according to the
surgeon’s preference, and the kidney is then manually extracted [22].

Similarly Ramalingam et al. delivered the kidney in a laparoscopic live donor
nephrectomy through a 6-8 cm anterior subcostal flank incision without introducing
the assistant’s hand into the wound. Just before dividing the renal vessels, a 5-cm
skin incision is made medial to the iliac fossa port. The incision is deepened to the
level of the peritoneum, which is not breached. The renal pedicle is controlled and
a fan retractor is used to push the kidney down towards the iliac fossa. The muscle
was split and the peritoneum was opened. Two fingers (index and middle) were
inserted through the incision to hold the perirenal fat lateral to the kidney, and the
graft is gently retrieved [23].

Hand-assisted laparoscopic live donor nephrectomy has been adopted in many
transplantation centers with good results in regard to warm ischemia time.
Pneumoperitoneum preserving devices, such as the GelPort® (Applied Medical,
Rancho Santa Margarita, CA), LapDisc® (Hakko Medical, Tokyo, Japan), and
Omniport® (ASC Limited, Wicklow, Ireland) have been successfully used [24, 25].
However, problems related to high cost of these devices remain. Recently, Ramalingam
et al. [23] described the use of hand-assisted laparoscopy without a pneumoperito-
neum preserving device. Instead of the device, a double glove with a sponge between
the inner and outer glove at the wrist acted as an obturating cuff. However, the safety
and efficacy of this technique should be proved before its widespread adoption.
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Training in Laparoscopy: Low-Cost Alternatives

Laparoscopic surgery requires the acquisition of additional skills beyond those
needed for open surgery. The transfer of open surgical skills to the laparoscopic
situation is not guaranteed [26]. Training alternatives have been developed, rang-
ing from bench trainers to live animal models, to assist acquisition of laparoscopic
skills in a safe environment. However, the use of animals is expensive and restricted
in many countries. A variety of surgical simulators and trainers have been devel-
oped for laparoscopic training with different degrees of validity and reliability
[27]. The high cost of these trainers, ranging between $500 and $2,500, has limited
their availability to all urologists. The use of cheaper bench trainers, consisting of
camera system and cardboard or plastic boxes, has been described as possible
alternative [28, 29]. These models, although less expensive than conventional com-
mercially available video-laparoscopy pelvic trainers, still require significant
investment. A cheap webcam was described as an alternative to the camera system
in the pelvitrainer [30]. Chandrasekera et al. [31] described a low-cost alternative
trainer consisting of a cardboard box with a section cut out of the top of the box to
allow direct visualization, while the operator wears unilaterally blinded goggles to
simulate two-dimensional vision. These cheap homemade trainers are good alter-
natives for developing countries and for trainees wishing to practice in their own
homes or offices.

Robotic Surgery and the Developing World

Robotic technology is the latest innovation in minimally invasive surgery that has
revolutionized the practice of urology in most of the developed world. In 1997,
Intuitive Surgical, Inc. (Sunnyvale, CA) introduced a prototype robot named the “da
Vinci®” which proved to be a breakthrough technology and has stood the test of time
since its inception [32]. Robotic technology has provided urologists fundamental
advantages, allowing those not laparoscopically trained the ability to offer their
patients a minimally invasive alternative. For surgeons who are laparoscopically
trained, robotic technology has provided a platform for operating at a technically
superior level.

The robotic revolution has swept through the United States and Europe, and is
now becoming popular in Asia and Latin America. Contemporary estimates of U.S.
robot-assisted radical prostatectomy use range from 50% to 70%, [33-35] whereas
a recent survey revealed a 25-75% decline in open and laparoscopic radical prosta-
tectomy volume among urologists [36]. Robotic dissemination has been driven by
patients and surgeons alike, both with a common goal of less invasive care with
superior outcomes.

The high cost of purchasing and maintaining a robotic system is one of the big-
gest obstacles confronting developing countries in establishing robotic programs.
There is one robot in the world with the required utilities and therefore the technol-
ogy is at a premium price. The current cost of the da Vinci® system is $1.2 million
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with annual maintenance fees of $138,000 [37]. Centers of excellence in developing
countries should not ignore the robotic revolution. The authors believe that robotic
surgery programs should be established, urologists should be trained, and cost-
reductive measures should be innovated in order to overcome the high running
costs. This will make investment in this technology effective and will positively
affect patient care.

Conclusion

Laparoscopic surgery is rapidly growing in developing countries. Significant
financial commitment is needed by hospitals and the laparoscopy teams to adopt
laparoscopy in everyday practice. Several cost-effective measures and tricks for
surgical access, vascular control, and organ retrieval has brought minimally inva-
sive surgery to the forefront in many urologic extirpative procedures in the third
world. The high cost of a robotic surgical system is still hindering its spread in
developing countries.
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Difficulties in Laparoscopic Simple
Nephrectomy

Ahmed M. Harraz, Ahmed R. EI-Nahas,
and Ahmed A. Shokeir

The first transperitoneal laparoscopic nephrectomy was performed by Clayman
et al. in 1990 [1]. Since then, this surgery has been performed for various benign
renal diseases. In 1992, Gaur et al. developed the balloon dissection technique for
creation of the retroperitoneal space [2]. Since that time, retroperitoneoscopic
nephrectomy has been demonstrated to be safe and effective for benign nonfunc-
tioning kidneys [3, 4]. Refinements such as entrapment bags and tissue morcellators
have improved both the efficiency of specimen removal and the minimally invasive
nature of the procedure. Laparoscopic nephrectomy offers less postoperative pain,
shorter hospital stay and convalescence, and an optimal cosmetic result compared
with traditional open surgery [5, 6].

Indications

Laparoscopic nephrectomy has become a routine procedure at specialized centers.
It can be performed for all age groups, in obese patients and nearly all benign patho-
logical conditions of the kidney [7-10].

Removal of a nonfunctioning or poorly functioning kidney is indicated when it
causes symptoms such as pain, urinary tract infection, or hypertension. It is also
indicated in patients with chronic renal failure for removal of the left kidney before
renal transplantation [4, 6, 9, 11-14]. Laparoscopic nephrectomy was reported for
the following benign pathologies:

e Hydronephrosis

e Chronic pyelonephritis

* Renovascular hypertension
e Reflux nephropathy
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e Autosomal dominant polycystic kidney disease
e Renal dysplasia
e Post-traumatic atrophy of the kidney

Contraindications

Absolute contraindications to laparoscopic simple nephrectomy include active peri-
tonitis, bowel obstruction, uncorrected coagulopathy, and severe cardiopulmonary
insufficiency [4, 6, 11, 13]. Relative contraindications include morbid obesity,
severe inflammatory conditions affecting the kidney, such as xanthogranulomatous
pyelonephritis (XGP), and renal tuberculosis.

Techniques of Laparoscopic Simple Nephrectomy
Transperitoneal Laparoscopic Nephrectomy

The patient is initially positioned supine for intravenous access, induction of gen-
eral anesthesia, bladder catheterization, and nasogastric tube placement. The patient
is then positioned in a modified lateral decubitus [6, 15] or a standard lateral kidney
position [11, 13]. The table can be flexed as needed and padding is used to support
all pressure areas (Fig. 6.1). The room setup is shown in (Fig. 6.2). During the skin
preparation and towel placement, the entire flank and abdomen are included in case
conversion to an open procedure is required.

Access to the abdomen is obtained either with a Veress needle or with a Hasson
canula. The needle is introduced at the lateral border of rectus muscle, at the level
of the umbilicus [11]. Although the umbilicus is not the preferred site for needle
placement during laparoscopic nephrectomy, it carries many advantages as the
underlying peritoneum is fused to the overlying fascia, and it is the shortest distance

Fig. 6.1 Patient positioning for transperitoneal laparoscopic nephrectomy
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Fig.6.2 Room setup for transperitoneal laparoscopic nephrectomy (From Bishoff and Kavoussi [46].
Copyright Elsevier 2007)

between the skin and the peritoneum [16]. The intraperitoneal position of the tip of
the needle can be ensured by the visual and tactile verification of release of the
needle spring by the hanging drop test, and by injection of 2 mL of saline with fail-
ure of its retrieval upon suction. Patients with a history of multiple abdominal oper-
ations may have underlying adhesions and laparoscopic access is best established
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Fig. 6.3 Port distribution
for transperitoneal
laparoscopic left
nephrectomy

by the open technique. The site of access is preferably via a small infra-umbilical or
para-umbilical incision [17].

Insufflation is started slowly, at a rate of 1 L/min until generalized resonance is
achieved. The peritoneal cavity usually requires 3—6 L of CO, in adults and 1.5-3 L
in children to be completely inflated. Then the flow is increased to maintain intra-
peritoneal pressure at 15 mmHg in adults and less than 12 in children using an
automatic insufflator [11].

Four ports are used (Fig. 6.3). The first port (10 mm) is fixed at the site of the
Veress needle. This port is used to introduce the laparoscope (10 mm, 0° lens).
Under endoscopic guidance, the second port (12 mm) is fixed midway between the
first port and the anterior superior iliac spine. This port is used to introduce dissect-
ing electro-scissors, vascular stapler (to control the renal vasculature), and the endo-
scopic pouch (to entrap the kidney at the end of operation). The third port (10 mm)
is inserted below the costal margin at the midclavicular line and is used to introduce
the grasping forceps for tissue manipulation. The fourth port (5 or 10 mm) is inserted
in the midaxillary line and is used for retraction of liver or spleen using a fan
retractor.

Thorough inspection of the abdominal cavity is essential to exclude any inadver-
tent trauma, especially to the colon or blood vessels. The colon passes anterior to the
kidney and the ureter. The peritoneum lateral to the colon (line of Toldt) is incised
using diathermy scissors and extends from the level of the iliac vessels distally to
above the colic flexures proximally (Fig. 6.4). A safety distance (about 1 cm) lateral
to the colon should be respected to avoid diathermy injury of the colon. Using a
combination of blunt and sharp dissection posterior to the colon, the colon is freed
from the posterior abdominal wall and is reflected medially by the effect of gravity.
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Fig. 6.4 Incision of the line of Toldt during left nephrectomy (From Bishoff and Kavoussi [46].
Copyright Elsevier 2007)

The kidney becomes visible after reflection of the colon. The ureter passes antero-
medial to the psoas muscle until it reaches the renal pelvis.

The upper ureter is easily identified and dissected with cephalad traction on the
lower pole of the kidney. Using electrosurgical scissors, the periureteral fascia is
dissected and the ureter is freed until it reaches the renal pelvis. Usually the ureter
is divided at its lumbar level, about 5 cm below the level of the lower pole of the
kidney. If its caliber is normal, it is divided between endoscopic clips. Otherwise, it
can be ligated with endoscopic ligatures or clamped and incised with the endoscopic
stapler.

Proximal dissection of the ureter leads to the medial side of the renal pelvis
where the renal artery and vein can be safely dissected. The renal vein is anteroin-
ferior to the renal artery. In some cases, exposure of the vena cava in right-sided
nephrectomy allows better visualization of the renal vein, whereas on the left side,
the aorta is the landmark for the left renal artery. Exposure of the pedicle stump
allows better and earlier control and avoids dealing with multiple branches and
tributaries.

A toothed forceps (5 mm) is used to grasp the proximal end of the divided ureter.
With caudal and lateral traction on the proximal end of the ureter, the anterior sur-
face and medial border of the renal pelvis are dissected to expose the renal vessels.
Using the endoscopic forceps, lateral traction along the medial aspect of the anterior
surface of the kidney helps stretch the renal hilum to free it further, especially the
upper, lower, and posterior sides. The renal vein appears first, followed by the renal
artery posterosuperiorly.
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Control of the Renal Pedicle

The renal artery is secured between endoscopic clips and cut, leaving two to three
clips toward the stump side. In most cases the vein is too wide, so an endoscopic
stapler is most useful. The stapler is used for simultaneous stapling and division of
the vein. Another method to control the renal vein is to shrivel it using a ligature
followed by clipping with a Hem-o-1ok® (Teleflex Medical, Research Triangle
Park, NC). This step combines advantages of suture ligation and clips with a locking
mechanism and is important to shrivel a vein of any diameter to allow safe applica-
tion of clips [18]. The main argument against the routine use of clips to ligate the
pedicle is the relative ease with which clips may be dislodged. This drawback is
overcome by using clips with a locking mechanism at the tip, such as the Hem-o-
lok®, Laparo-clip (Tyco Healthcare, Mansfield, MA) and Absolok Plus (Ethicon
Endo-Surgery, Cincinnati, OH). In addition, clip length is usually not adequate to
occlude a large vein completely [18].

Sometimes the vessels are surrounded by a dense fibrous reaction and an attempt
to separate the artery from the vein seems difficult and hazardous. In this situation,
division of the renal pedicle en mass using the endoscopic stapler may be accom-
plished. Although en bloc ligation of the renal pedicle has been potentially impli-
cated in the postoperative development of arteriovenous fistula (AVF), [19] the
possibility of its development is remote due to the presence of dense, intervening
tissue between the vessels. This has been supported by other reports that have stud-
ied the possibility of AVF development after en bloc ligation of the renal hilum
[19-21].

In some cases, the gonadal vein is identified either crossing the right ureter ante-
riorly or lying medially alongside the upper left ureter. Both can be dissected and
clamped with a 9-mm endoscopic clip and incised when necessary, but this must be
done 2 cm away from the renal vein to avoid future problems with the applying the
endoscopic stapler to the renal pedicle.

Gerota’s fascia is identified by its orange yellow color and is incised to expose
the renal surface. The plane between the fascia and the kidney is easily dissected
with a combination of blunt and sharp dissection. One should avoid dissecting along
the lateral border of the kidney initially, as early division of these attachments
allows the kidney to drop medially and may hinder hilar dissection. To facilitate
dissection of the upper pole, a fan-shaped retractor is passed to elevate the liver on
the right side or the spleen on the left side.

After complete dissection of the kidney, a folded laparoscopic retrieval bag is
introduced through the 12-mm port. The bag is folded around the 5-mm forceps in
a clockwise direction. After introduction of the sac in the peritoneal cavity, it is
unfolded in a counterclockwise direction. The mouth of the bag is kept open using
two pairs of toothed forceps. Using a strong claw forceps, the kidney is thrown
inside the sac. The mouth of the sac is closed by applying traction on the nylon
thread, and it is pulled to the outside through the 12-mm port site. To extract the
kidney, a combination of strong forceps and blunt-ended scissors is used to frag-
ment the renal tissue. The kidney may be placed in an organ sack and retrieved
intact through an extended skin incision [6, 13].
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Fig. 6.5 Patient positioning for retroperitoneal laparoscopic nephrectomy (From Bishoff and
Kavoussi [46]. Copyright Elsevier 2007)

After the specimen retrieval is completed, a fingertip can be placed into the port
through which the kidney was removed. Pneumoperitoneum is reestablished, and a
final inspection of the intra-abdominal contents is performed. One must remember
to decrease the intra-abdominal pressure to 7 mmHg to confirm hemostasis prior to
exiting the abdomen. Fixation of an 18 F tube drain is done through the site of the
most lateral port. The 5-mm ports are then removed under direct vision, and the
remaining 10-mm port withdrawn with the laparoscope within it to observe the
edges of the port during removal. All 12-mm ports should have fascial closure.

Advantages of the transperitoneal approach include more space to perform the
surgery and easily identifiable anatomical landmarks. Therefore, the learning curve
for the procedure is shorter and large kidneys are easier to manipulate in the large
peritoneal space. However, there are some disadvantages, such as formation of
intra-abdominal adhesions, contamination of the peritoneal cavity by urine, risk of
injury to the intra-abdominal organs, and increased risk for bowel herniation com-
pared to the retroperitoneal approach [4, 17].

Retroperitoneal Laparoscopic Nephrectomy

The same positioning steps in the transperitoneal approach are applicable for the
retroperitoneal approach. The patient is placed in a lateral position (Fig. 6.5).

Creation of the Retroperitoneal Space

Gaur described the first technique for creation of the retroperitoneal space. The
dissecting balloon is made with a number 8 red rubber catheter and a number 7
surgeon glove, where one end of the catheter is fed into the glove (which then
becomes the balloon) while the other end is attached to the pneumatic pump of a
blood pressure apparatus. A 2-cm skin incision is made just above the iliac crest in
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Fig. 6.6 Creation of the
retroperitoneal space
using a balloon (From
Hsu et al. [47]. Reprinted
with permission from
Mary Ann Liebert, Inc.)

the midaxillary line. Blunt dissection is done down to the retroperitoneal space
using artery forceps and occasionally, a finger. A curved artery forceps grasps the
tip of the balloon and places it in the retroperitoneal space. The balloon is inflated
using a pneumatic pump until a bulge appears in the abdomen. During this proce-
dure, the balloon pressure is intermittently increased to 110 mmHg then decreased
to 40-50 mmHg. The balloon is left inflated for 5 min to achieve hemostasis, then
deflated and removed [2].

Rassweiler et al. described another technique where a 15-18 mm skin incision is
made in the lumbar (Petit’s) triangle between the 12th rib and the iliac crest. A tun-
nel is created down to the retroperitoneal space using blunt dissection. Three meth-
ods were described to dissect the retroperitoneum: The first method uses a latex
balloon formed from the middle finger of surgical glove on an 18 F catheter. The
second method uses a balloon trocar system that consists of a latex balloon ligated
to an 11-mm metal trocar sheath (Fig. 6.6). The third method uses the index finger
exclusively to dissect the retroperitoneal space (Fig. 6.7) [4, 22].

Gill et al. made a 1.5-2 cm incision immediately anterior to the tip of the 12th
rib. The posterior lumbodorsal fascia is incised between stay sutures, muscle layers
are bluntly separated and the anterior fascia is incised under vision. A fingertip is
then inserted through the incision, the lower pole of the kidney is palpated, and a
retroperitoneal space is created [23].

El-Kappany et al. made a 2-cm subcostal incision one fingerbreadth below the tip
of the last rib. The incision is deepened by cutting or splitting the muscle until the
white, glistening lumbar fascia is identified. The fascia is sharply incised to reach
the retroperitoneum. Using the index finger for blunt dissection, a small retroperito-
neal space is created to facilitate placement of the dissection balloon. A simple toy
balloon of 1.5 L capacity is connected to an 18-F Nelaton catheter using double
ligatures of number O silk sutures. The balloon is introduced into the retroperito-
neum and inflated using sterile saline. It is kept inflated for 5-10 min to allow for
more dissection and hemostasis of the retroperitoneum [24].

El-Ghoneimi et al. published their experience in infants. They made an incision
1.5-cm long and at 1 cm from the tip of the twelfth rib. Gerota’s fascia is approached
by a muscle-splitting incision with blunt dissection, and then opened under direct
vision. The first trocar (5 or 10 mm) is introduced directly inside the opened Gerota’s
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Fig. 6.7 Creation of the
retroperitoneal space
using a finger (From Hsu
et al. [47]. Reprinted with
permission from Mary
Ann Liebert, Inc.)

fascia. A working space is created by gas insufflation dissection and the first trocar
is fixed with a purse-string suture applied around the deep fasciato to ensure an
airtight seal [25].

Port Distribution

A 10-mm blunt trocar is fixed at the site of the first incision. To prevent gas leakage,
the muscles around the port must be closed using simple sutures, and two mattress
sutures (number 1 silk) must be used to close the skin incision and fix the port in
place. CO, insufflation is initiated through this port to maintain the pressure in the
retroperitoneal space between 10 and 15 mmHg. The laparoscope is introduced
through this port to facilitate fixation of another two ports under direct vision. The
second port (12 mm) is fixed anterior to the first port at the same subcostal line. The
third port (10 mm) is fixed one fingerbreadth above the anterior superior iliac spine.
The third port is used for the laparoscope, and the first and second ports are used for
dissection and manipulation (Fig. 6.8).

Operative Steps

The main landmark for orientation is the psoas muscle. This marks the posterior bound-
ary of dissection, which is the first area to be tackled. A fibrous outer layer of Gerota’s
fascia is incised near the medial border of the psoas muscle to expose the perirenal fat.
The incision is extended upward to expose the kidney, and downward to expose the
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Fig. 6.8 Port distribution
for retroperitoneal
laparoscopic nephrectomy
(From El-Kappany et al.
[24]. With kind
permission of Springer
Science + Business
Media)

ureter. The ureter appears as a white band anteromedial to the psoas muscle, with its
surrounding vascular supply. The ureter is divided between endoscopic clips. If the
ureter is followed up to the kidney (with dissection of the perirenal fat), the renal pelvis
will be exposed. Here, the renal artery appears first and is posterosuperior to the renal
vein. The gonadal vessel appears clearly on the left side of this vein. On both right and
left sides, gonadal veins appear medial to the ureter when they reach the renal hilum.
Then the procedure is completed as outlined in the transperitoneal technique.

The kidney is usually extracted without fragmentation from the initial subcostal
incision in view of its small size. With average- or large-sized kidneys, entrapment
and extraction are performed in a manner similar to the transperitoneal approach.
Specimen extraction can be done by placing it in a laparoscopic retrieval bag or an
organ entrapment bag, or intact removal of the specimen by enlarging the primary
port or connecting two ports to make a large incision.

The retroperitoneal approach has many advantages. Since the peritoneal cavity is
not entered, there is no risk of forming postoperative adhesions. There is also no risk
of contamination of the peritoneal cavity with the contents of the urinary tract.
There is a decreased risk of injury to the intraperitoneal organs and there is no need
for retraction of the intra-abdominal viscera. As there is no need to mobilize the gut
to expose the urinary tract, there is no postoperative ileus and hence a shorter con-
valescence [26]. Access to the site of lesion is direct as the kidney is a retroperito-
neal structure. Less trocar punctures are needed as there are fewer requirements for
retraction. The approach is safe even in patients with history of intraperitoneal sur-
gery. There is less incidence of bowel herniation than with the transperitoneal
approach [3, 4, 17, 27]. Disadvantages include a smaller working space, and more
difficult identification and exposure of some anatomical structures. More experience
and a longer learning curve are needed for this approach as there are few landmarks
in the retroperitoneum. This space is sometimes obliterated in patients with inflam-
matory pathologies such as pyelonephritis [3, 4, 17].
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Difficulties in Laparoscopic Nephrectomy
Laparoscopic Nephrectomy for Inflammatory Renal Conditions

Although the term “simple” is associated with nephrectomies that are performed for
benign indications, this description continues to be one of the great misnomers in
the field of urologic surgery. Inflammation, fibrosis, and scarring often affect the
involved kidney, making the process of dissection much more difficult than that of
the typical radical nephrectomy. When present, these factors make the laparoscopic
approach to the simple nephrectomy a challenge for even the most experienced
laparoscopic surgeons.

Perirenal and perihilar fibrosis is a common finding in infectious and inflamma-
tory renal conditions such as pyonephrosis, tuberculosis, and XGP, making laparo-
scopic dissection challenging [4, 13]. The theoretical advantages of the laparoscopic
approach for inflammatory renal diseases have been questioned and were consid-
ered a relative contraindication to laparoscopy [28].

The best laparoscopic approach for inflammatory renal conditions remains con-
troversial. Whereas the retroperitoneal approach has been advocated for managing
renal tuberculosis and other inflammatory renal conditions [29, 30], in many cases
the transperitoneal approach provides superior exposure and more working space
for difficult dissection. Thus, the transperitoneal approach has been advocated for
XGP. A theoretical advantage of the retroperitoneal approach is the lack of intra-
peritoneal contamination with infectious material, as in pyonephrosis and tubercu-
lous kidney. In previous series, two cases of spillage of tuberculous material were
reported, although at follow up no disseminated or systemic disease was identified
[28, 31]. However, no difference was noted in the transperitoneal and retroperito-
neal approaches for tuberculous kidneys [30, 31].

Technical Considerations in Laparoscopic Nephrectomy

for Inflammatory Renal Diseases

1. Open access placement using the Hasson technique via the periumbilical or
primary retroperitoneal approach has been recommended for tuberculous kidney.
Alternatively, initial subcostal access may be achieved to establish pneumoperi-
toneum [32].

2. Hydraulic distension using a balloon was found to be more effective than pneu-
matic distension during creation of the retroperitoneal space.

3. The hilum first approach is useful when dense perinephric adhesions are present
as perihilar scarring makes dissection of the renal vessels difficult. A direct
approach to the hilum without dissecting the kidney is crucial to minimize oozing
[33]. The vessels are controlled outside the fascia just above the psoas muscle if
it is not possible to identify the pedicle after incising the fascia. After controlling
the pedicle, the kidney dissection continues inside the fascia. If adhesions make
this impossible, the dissection is carried out outside the fascia as in radical
nephrectomy.
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4. En-bloc control of the renal hilum using the stapler can be performed. The hilum
can be transected and secured with Endo-GIA staples without dissecting indi-
vidual hilar structures [32].

5. Subcapsular nephrectomy can be used with severe adhesions around the kid-
ney. Adhesions between the renal capsule and parenchyma are not as serious as
those between the kidney and perirenal tissues. This operational style avoids
perirenal adhesions that may be present in the subcapsular space. The renal
fibrous membrane is cut along the renal hilum, and the fat and fibrous tissues
are separated to decrease the size of the renal pedicle. The renal pedicle is then
thin enough to be controlled with an endoscopic linear cutter. This maneuver
solves the problem of a broad renal pedicle that cannot be cut off in a laparo-
scopic operation [34].

6. Dissection outside of Gerota’s fascia has been reported to facilitate the proce-
dure, especially in cases of chronic pyelonephritis with kidneys harboring stones.
Intra-Gerotal dissection may be difficult. In such cases, dissection at the extra-
Gerotal plane is better conducted to avoid the severe perirenal adhesions.

7. In patients with percutanous nephrostomy, after creation of the retroperitoneal
space, division of the percutaneous nephrostomy tract in the retroperitoneum is
helpful. This allows the kidney to be pushed forward and creates a larger retro-
peritoneal space [33].

8. Recently, laparoscopic nephrectomy was reported in most cases of inflammatory
renal conditions. A higher conversion rate and longer operative time should be
expected. Early conversion may be required due to failure to progress, but blood
loss, hospital stay, and analgesia requirements are lower compared to the open
approach [35].

Laparoscopic Nephrectomy in Patients with Previous
Abdominal Surgery

Abdominal surgery promotes the formation of adhesions that may distort tissue
planes, alter the position of anatomical landmarks and fix bowel to the anterior
abdominal wall, making subsequent laparoscopic access and dissection more diffi-
cult. Therefore, it may be difficult to place the Veress needle due to abdominal wall
adhesions. Abdominal scars may necessitate placing trocar sites at alternative sub-
optimal positions, potentially increasing the possibility of vascular injury while
obtaining access, and hindering instrument manipulation during the procedure [36].

Dissection of adhesions may increase the risk of bleeding and bowel injury. In
addition, the distortion of normal anatomy may decrease visibility during the proce-
dure. Technical considerations such as these have prompted many initial reports in
the general surgical literature to cite previous abdominal surgery as an exclusion
criterion to laparoscopy [37].

Previous surgery at the same anatomical site is associated with longer operative
time and increased hospital stay compared with patients with no history of surgery
and surgery at a different location. Longer operative time was likely associated with
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the increased difficulty of laparoscopic surgery in an anatomical region previously
subjected to operative dissection [38].

Patients with previous history of abdominal surgery were more likely to receive
blood transfusions. This trend was likely related to increased age and higher degree
of medical co-morbidity. However, there were no significant differences in opera-
tive blood loss, the rate of operative conversion, or the rate or operative complica-
tion. Therefore, previous abdominal surgery does not appear to adversely affect the
performance or safety of subsequent urological laparoscopy [36].

In another report regarding transperitoneal laparoscopic simple nephrectomy in
patients with history of previous abdominal surgery, there was no significant differ-
ences in operative time, estimated blood loss or overall complication rate. The only
significant difference was a longer hospital stay in patients with previous abdominal
surgery [39].

Technical Considerations in Patients with Previous

Abdominal Surgery

1. The retroperitoneal approach to laparoscopic nephrectomy is preferred over the
transperitoneal approach as there is no difference in regard to operative times,
blood loss or hospital stays between patients with a history of abdominal surgery
and those with no history of abdominal surgery [40].

2. The first port must be away from the scar of previous surgery.

3. Open insertion of the first port or using optical access trocars may prevent bowel
injury.

Laparoscopic Nephrectomy for Giant Hydronephrosis

Giant hydronephrosis is defined as a kidney containing more than 1,000 mL fluid in
the collecting system. Radiologically, these kidneys meet or cross the midline,
occupy a hemi-abdomen or extend more than five vertebral lengths. The most com-
mon cause of giant hydronephrosis is ureteropelvic junction obstruction which is
the etiology in about 80% of cases [41].

Initial operator disorientation occurs because of the large hydronephrotic sac that
occupies the retroperitoneum, obscuring the standard landmarks for surgery. Thus
reorientation is needed once preliminary dissection is completed and the kidney is
deflated.

Technical Considerations in Laparoscopic

Nephrectomy for Giant Hydronephrosis

1. The transperitoneal approach is more appropriate than the retroperitoneum
approach because of the larger cavity of the peritoneum.

2. Percutaneous aspiration of the fluid inside the hugely dilated pelvicalyceal sys-
tem is advised to help develop adequate working space. Aspiration can be per-
formed prior to pneumoperitoneum by passing a long percutaneous needle
through the renal angle. Alternatively, using a Veress needle is an efficient way
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of achieving kidney decompression. In cases where the hydronephrotic kidney
will not interfere with port placement, the kidney can be decompressed after
initial dissection using laparoscopic suction because the tense hydronephrotic
sac helps in the identification of the perirenal plane.

Adequate retraction of the collapsed renal sac is important to identify the renal
pedicle. If further dissection cannot be achieved intracorporeally, bringing the
sac out through an anterior port (extracorporeal retraction) aids in ease of retrac-
tion and hilar dissection. The port site needs to be enlarged to about 2-3 cm
depending on the bulk of the kidney, since a large incision can lead to a gas leak.
Once the kidney is fully mobilized and the vessels are clipped, it can be delivered
through the same port by further enlarging the incision if needed. The laparo-
scopic retrieval bag is not needed in these cases as the collapsed kidney can be
delivered after minimally enlarging the port site [42].

Laparoscopic Nephrectomy in Obese Patients

Obese patients have higher rates of postoperative complications, including nosoco-
mial infections, wound infections and wound dehiscence. However, Matin et al. did
not find an association between body mass index (BMI) and surgical or postopera-
tive complications [43]. Doublet et al. also documented that laparoscopic nephrec-
tomy is safe and effective in obese patients [44].

Technical Considerations in Laparoscopic
Nephrectomy in Obese Patients

1.
2.

Rl

Extra care should be used in positioning obese patients.

Optimal ventilation is mandatory because pneumoperitoneum makes the already
impaired respiratory movements in obese patients more difficult.

Adequate padding for pressure points is necessary.

Less bend is usually used in the operative table with obese patients.

. Ports are inserted more laterally in patients with large abdominal girth [45].
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Difficulties in Transperitoneal
Laparoscopic Radical Nephrectomy

Rakesh V. Khanna and Robert J. Stein

Laparoscopic radical nephrectomy has gained widespread acceptance as the
standard of care for localized renal cell carcinoma. Since its inception, the technique
has continued to evolve and, therefore, it is not surprising that variations in technique
exist.

Relative contraindications to laparoscopic radical nephrectomy include vena
cava thrombus, bulky adenopathy, locally invasive tumors, and significant cardio-
pulmonary disease. Uncorrected coagulopathy is an absolute contraindication to
laparoscopic nephrectomy.

Complications from laparoscopic transperitoneal nephrectomy (e.g., bowel
injury, barotraumas) are discussed elsewhere in this book. The aim of the present
chapter is to detail difficulties encountered intraoperatively and to provide practical
methods on how they can be resolved. Each step of radical nephrectomy is described
and potential difficulties dealt with.

Patient Positioning

The patient is positioned in a modified flank position with all pressure points pad-
ded. While the patient should be positioned over the break in the bed and the table
flexed, excessive flexion is not required and may potentially increase the risk of
rhabdomyolysis, especially in obese patients.
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Access

A number of different approaches with regard to radical nephrectomy have been
devised. In general this includes between three and five ports: one camera port, two
working ports, one assistant port for retraction/elevation, and one port for liver
retraction. Access can be obtained either by using a Veress needle or an open Hassan
technique. If using a Veress needle, prior to insufflation, a drop test, aspiration, and
advancement test should be performed. Correct placement is confirmed under con-
ditions of low flow of insufflant, low intraabdominal pressure (generally less than
8 mm Hg), and uniform abdominal distension.

If blood can be aspirated upon insertion of the Veress needle, raising concern of
great vessel injury, the veress needle should be closed and left in place in order to
identyfy the site of injury. A laparoscopic or open technique can be used to inspect
the site of injury. Observation may be elected if there is a non-expanding henato-
mec. In general, if uncertainty exists with regard to Veress needle placement, an
open Hassan technique should be performed.

In order to avoid injury to the epigastric artery, trocars should, in general, be
placed either in the midline or lateral to the rectus muscle.

Bowel Mobilization

The line of Toldt is incised and the colon is mobilized medially to expose the kid-
ney. On the right side, the duodenum is Kocherized and the liver is elevated and
retracted cranially using a liver retractor or a grasper attached to the abdominal side
wall. On the left side to provide optimal exposure, the pancreas and spleen must be
mobilized medially. The lienorenal, phrenicocolic, and splenic attachments to the
diaphragm should be divided so that the spleen is able to fall away medially with the
aid of gravity.

When performing bowel mobilization, care should be taken to avoid injury to the
duodenum or liver on the right side, and to the pancreas and spleen on the left side.
Minor bleeding from the spleen or liver can be controlled by using argon beam
coagulation or by applying compression with any of a number of hemostatic agaents.
If an especially severe splenic laceration is noted, splenectomy can be considered
with appropriate vaccinations administered prior to hospital discharge.

Difficulties with bowel mobilization consist initially of lysis of adhesions. Using
a laparoscopic bowel grasper to provide gentle traction, adhesions are divided using
cold scissors. Adhesions should be divided as close as possible to the peritoneal wall
to avoid inadvertent bowel injury.

Attention is then turned to mobilization of the colon regardless of the side of
nephrectomy. This is performed by identifying the lateral edge of the colon and dis-
secting this from the Gerota’s overlying the kidney and ureter. A common mistake
is to begin dissection lateral to the kidney. The lateral attachments of the kidney
should be maintained until much later in the procedure in order to allow for optimal
hilar exposure.
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Gerotta’s

Fig. 7.1 Identifying the correct plane between the mesentery of the bowel and Gerota’s fascia.
This is performed by recognizing a difference in color and texture between the perirenal fat and the
bowel mesentery. This is easier to appreciate by grasping the bowel mesentery using laparoscopic
graspers and pulling the mesentery in an anteromedial direction (Reprinted with permission,
Cleveland Clinic Center for Medical Art & Photography © 2010. All Rights Reserved)

Identifying the correct plane between the mesentery of the bowel and Gerota’s
fascia can be difficult (Fig. 7.1). This is performed, however, by recognizing a dif-
ference in color and texture between the perirenal fat and the bowel mesentery.
Additionally, the correct plane should be relatively avascular. Using a laparoscopic
grasper, the bowel mesentery is grasped and pulled anteromedially in order to
expose the plane of dissection. If significant bleeding is encountered, this is usually
indicative that one is dissecting within an improper plane and one is within the
bowel mesentery.

Identification of full-thickness bowel injury is critical. If this is noted, consider-
ation can be given to primary repair in two layers with permanent sutures. It is the
authors’ standard practice to ask for an intraoperative general surgery consultation
in this event. If there is only an injury in the serosal layer, oversewing with perma-
nent suture should be performed.

Identification of the Ureter

The ureter is located anterior to the psoas muscle within the lower pole cone of
Gerota’s fat. The identification of the gonadal vein is a reliable landmark as the
ureter will lie posterior and lateral to this vein. The ureter is isolated and traced
superiorly to the renal hilum.

At times, especially when a lot of retroperitoneal fat is present, isolation of the
ureter can be difficult. In such instances one should proceed by first identifying the
psoas muscle and then the gonadal vein. The ureter will lie anterior to the psoas
muscle and posterior to the gonadal vein. If uncertain, the ureter can be
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differentiated from the gonadal vein by recognizing that the ureter will often peri-
stalse after manipulation.

On the right side, the insertion of the gonadal vein into the inferior vena cava can
be a source of significant bleeding if avulsed. This can be avoided by dissecting the
gonadal vein medially away from the ureter. Otherwise the gonadal vein can be
clipped and divided. If bleeding is encountered secondary to an avulsed gonadal
vein, the area of bleeding should be grasped using a laparoscopic grasper or vascu-
lar clamp. This can then be controlled either by applying a clip or by suture ligation.
Application of a Hem-o-1ok® clip (Teleflex Medical, Research Triangle Park, NC)
partially on the renal vein should not be attempted as the distal locking portion of
the clip can severely injure the vessel. Instead, titanium clips can be attempted in
this situation.

A critical point for left-sided nephrectomy is that the aortic pulse should be iden-
tified and all dissection carried out lateral to this. Dissection medial to the aorta
increases the risk of inadvertent injury or transection of the superior mesenteric
artery.

Hilar Dissection

A thorough review of preoperative imaging should be undertaken to provide an idea
of: (1) relative position of artery and vein, (2) the number of arteries and veins, and
(3) the possibility of renal vein thrombus. If a renal vein thrombus is suspected,
intraoperative ultrasound must be available.

It must be stressed that the key to hilar dissection is to proceed in a meticulous
fashion. In this respect, the authors prefer to use hook electrocautery, as opposed to
scissors or the harmonic scalpel, as this provides for a more accurate dissection.

Hilar dissection requires that the kidney be retracted anterolaterally in order to
place the hilum on gentle tension and that the bowel be fully mobilized medially in
order to have optimal exposure.

Intraoperatively, the key to hilar dissection begins by first identifying the gonadal
vein as on the left side it will lead to the left renal vein. The renal vein will usually
be anterior to the renal artery. As one approaches the renal vein on the left side,
often a posterior lumbar vein will be present. Care must be taken as significant
bleeding can occur if this vein is disrupted. Often by clipping and dividing the lum-
bar vein, greater exposure will be achieved for identification and dissection of the
renal artery. Furthermore, if the gonadal vein is to be ligated, this should not be done
too close to the renal vein as clips may interfere with stapler firing and if hemor-
rhage occurs from the gonadal vein, a greater length of vein is available for
control.

After the vein has been identified, focus is turned towards the renal artery. On
the left side, before transecting an artery, it must be established that the artery is
not the superior mesenteric artery. This can be established by ensuring that the
artery travels to the kidney and that all dissection is being carried out lateral to the
aorta.
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Fig. 7.2 Difficult access to the renal artery. If unable to access the renal artery, dissection may
proceed by staying directly on the posterior aspect of the renal vein. The tissue posterior to the
renal vein will contain the renal artery and can be taken with the endovascular stapler (Reprinted
with permission, Cleveland Clinic Center for Medical Art & Photography © 2010. All Rights
Reserved)

Difficulties with this part of the procedure include (1) being unable to dissect the
vein and artery separately, (2) dealing with a complex hilum (i.e., multiple arteries
and veins), (3) the presence of a renal vein thrombus, (4) being unable to dissect the
hilum secondary to hilar adenopathy, and (5) bleeding.

If access to the renal artery is difficult secondary to the presence of the renal
vein, dissection may proceed by staying directly on the posterior aspect of the
renal vein. Two tissue packets are created. The posterior packet will contain the
artery and can be taken with the endovascular stapler followed by another firing
on the anterior packet containing the renal vein (Fig. 7.2). When firing the stapler,
one must stay lateral to the great vessels. In addition, before firing the endovascu-
lar stapler, one must ensure that the endovascular stapler is free of any clips and
that the tissue packets are thin as these situations can cause misfiring. Otherwise,
if partial arterial exposure can be achieved, a clip can be applied across the artery
but not divided. Subsequently, the vein is stapled and divided to fully expose the
renal artery. Additional clips to the artery can then be applied and the artery
divided. Lastly, if the renal artery and vein packet cannot be separated, but can be
thinned, consideration can be given to en bloc transection of the hilum using the
endovascular stapler. An increased incidence of arteriovenous fistula formation
has not been reported. However, if this is being performed and the stapler is being
fired from a medial to lateral direction, the psoas muscle both superior and infe-
rior to the renal vein should be visualized to ensure that the entire renal hilum has
been taken.

If the artery and vein are taken separately, after division of the artery, a laparo-
scopic bowel grasper can be placed across the renal vein. If the renal vein remains
collapsed, there is unlikely to be any additional arterial supply. However, if the renal
vein fills, a search for accessory arteries should be performed.
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In cases in which a renal vein thrombus is suspected, this can be confirmed by intra-
operative ultrasound. Tumor thrombus will often retract after ligation of the renal artery.
In right sided nephrectomies, one may isolate and clip the renal artery early in the pro-
cedure in the interaortocaval location. This not only may cause tumor thrombus retrac-
tion, and therefore provide a greater area in which the endovascular stapler may be fired,
but will also aid in decreasing bleeding that may arise from large collateral vessels. After
ligation of the renal artery, Doppler ultrasound of the renal vein is performed. The vas-
cular stapler must be applied distal to the area of the thrombus. If unsure about stapler
positioning, consideration should be given to performing an open procedure.

At times dissection of the hilum will be impossible (i.e., secondary to large ade-
nopathy). In this circumstance, application of the stapler across the hilum and nodal
tissue is not advised as a large tissue packet can result in stapler misfiring. In such a
situation, if unable to perform a nodal dissection, strong consideration should be
given to open conversion.

If bleeding is encountered, the first step is to remain composed. Grasping the
lacerated vessel, pressure, packing with a surgical sponge, and application of a
hemostatic matrix may be attempted. Furthermore, intra-abdominal pneumoperito-
neum can be increased to 20 mmHg. A clip can be placed but only if safe placement
is assured. As stated previously, placement of a Hem-o-10k® clip only partially across
a vessel should not be done as the distal locking end will cause severe vascular injury.
If unsure of safe placement of a Hem-o-1ok® clip, a titanium clip can be attempted. If
this results in control of bleeding, attention can be turned to another part of the case
and this area can be reassessed at a later time. Otherwise, depending on one’s level
of expertise, intracorporeal suture ligation may be attempted. Application of a Hem-
0-10k® clip to the distal suture end will aid in suturing by cinching down tissues and
obviating the need for intracorporeal knot tying initially. Once a figure-of eight
suture is placed, the Hem-o-10k® clip can be loosened and the clip cut from the suture
and knots tied to secure the suture. In addition, another alternative includes insertion
of an additional trocar. A laparoscopic Satinsky clamp may be placed through this
trocar to obtain control. Definitive management can then be obtained, whether by
clips, stapling, or suture ligature, under controlled conditions. On the right side, a
laparoscopic vascular clamp must always be available in case emergency clamping
of the vena cava is required. One must always keep in mind patient safety and if
required one should not hesitate to convert to an open surgery. At least partial control
of the hemorrhage with a laparoscopic instrument is optimal during open conversion
in order to limit blood loss and also provide a landmark for rapid identification of site
of hemorrhage once open exposure is established.

Upper Pole Mobilization

After hilar dissection, the remaining attachments of the kidney include the adrenal
gland and the upper pole. The upper margin of dissection will depend on whether
the adrenal gland is to be preserved.
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Difficulties with this part of the procedure include dissecting within the correct
plane between the adrenal gland and kidney (if the adrenal is to be preserved) or
being unable to reach the upper part of the kidney secondary to a large tumor
mass.

If the adrenal is to be removed en bloc with the kidney on the right side, the
adrenal vein must be divided. Care must be taken as the adrenal vein on the right
side drains directly into the inferior vena cava, is of short length, and can easily be
avulsed. On the left side the medial edge of the adrenal gland should be identified
and dissection should proceed superiorly and posteriorly.

Usually at this point in the procedure the kidney is freely mobile. Using a grasper,
caudal traction can be placed on the kidney and the remaining attachments divided.
If significant attachments remain, a stapler can be applied to fully mobilize the
upper pole of the kidney. In situations with a large upper pole tumor, superior access
can be difficult. Yet in nearly all cases a dissection plane exists between the mass
and liver or spleen.

During upper pole dissection, care should be taken to avoid diaphragmatic injury.
This should be suspected in the presence of increasing ventilatory difficulty or para-
doxical diaphragmatic movements intraoperatively (the “bellows sign™). This can
be closed using a figure-of-eight suture after a 14-F red rubber catheter is placed
through one of the ports into the pleural space. The distal end of the catheter is
placed under water. Pneumoperitoneum is reduced to 5 mmHg and the anesthesiolo-
gist is instructed to give the patient a large inspiration to expel the pleural air. After
the air has been evacuated, the catheter is removed and the figure-of-eight suture
tied down simultaneously.

Specimen Removal

After the upper pole has been mobilized, the ureter is divided and the specimen
placed in an entrapment sac. It is the authors’ practice not to morcellate the
specimen when a radical nephrectomy is performed for tumor. The specimen
may be removed though one of the port sites or a Gibson or Pfannensteil
incision.

After specimen retrieval, hemostasis is verified with an intra-abdominal pneu-
moperitoneum of 5 mmHg. The trocars are removed under direct vision to ensure
that no port site bleeding is present.

Conclusion

Though present for many years, laparoscopic transperitoneal nephrectomy
remains a challenging technique. Patient safety and oncological control must
not be compromised. However, it is hoped that after reading this chapter, the
reader will have learned additional maneuvers to help perform this
procedure.
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Laparoscopic Radical Nephrectomy

Ricardo Brandina, Andre Berger, Robert J. Stein,
and Inderbir S. Gill

Introduction

Laparoscopic radical nephrectomy is now routine practice for management of
patients with localized renal cell carcinoma. Compared with open radical nephrec-
tomy, the laparoscopic approach is associated with comparable operative time,
decreased blood loss, superior recovery, improved cosmesis, and equivalent cancer
control over a long-term follow-up [1-3].

Even though the retroperitoneal approach has a smaller working space, it offers
several unique advantages, including expeditious access to renal artery and vein
allowing early ligation, extrafascial mobilization of the kidney, and en bloc removal
of the adrenal gland, recapitulating the principles of open surgery [4].

Technique
Preoperative Evaluation
The patient’s cardiorespiratory status, coagulation profile, history of prior operations,

and bone or spinal abnormalities needs to be assessed. The authors’ preoperative
bowel preparation comprises two bottles of magnesium citrate administered the
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evening before the surgery. The patient reports to the hospital on the morning of
surgery. Broad-spectrum antibiotics are administered intravenously 2 h preopera-
tively and intermittent compression stockings are placed bilaterally.

Necessary Instrumentation

e One 10-mm 30° laparoscope

e One 10-mm trocar-mounted balloon dissection device (Origin Medsystems, Inc.,
Menlo Park, CA)

e One 10-mm Bluntip trocar (Origin Medsystems, Inc., Menlo Park, CA)

e Two 10-12-mm trocars

e One 5-mm electrosurgical monopolar scissors

e One 5-mm electrosurgical hook

e One 5-mm atraumatic grasping forceps (small bowel clamp)

e One 10-mm right-angle dissector

e One 10-mm three-pronged reusable metal retractor (fan-type)

e One 11-mm endoclip applier

e One 12-mm articulated ENDO GIA™ vascular stapler (Covidien, Mansfield, MA)

e One 5-mm irrigator/aspirator

e One 15-mm ENDO CATCH™ II bag (Covidien, Mansfield, MA)

e One Weck clip applicator with disposable clip cartridges (Teleflex Medical,
Research Triangle Park, NC)

Patient Positioning

The patient is firmly secured to the operating table in a 90° full flank position after
general anesthesia and Foley catheter placement. All bony prominences are meticu-
lously padded and extremities carefully placed in neutral position to minimize post-
operative neuromuscular sequelae. The kidney bridge is elevated moderately, and
the operating table is flexed somewhat to increase the space between the lowermost
rib and the iliac crest. To guard against development of neuromuscular spinal prob-
lems, the authors make every attempt to minimize the time period for which the
patient is placed in the lateral decubitus flexed position.

Operation Room Setup

The surgeon and the camera operator (assistant) stand facing the patient’s back.
The surgeon stands toward the patient’s feet, while the assistant stands toward
the patient’s head. The cart holding the primary video monitor, CO, insufflator,
light source, and recorder is placed on the side of the table contralateral to the
surgeon. The scrub nurse is positioned toward the foot end of the operative
table.
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Fig. 8.1 Port placement during right retroperitoneoscopy radical nephrectomy. (A) Primary
10-mm port is placed at the tip of 12th rib. (B) 10-/12-mm port is placed at junction of lateral
border of the erector spinae muscle with underside of 12th rib. (C) 10-/12-mm port is placed three
fingerbreadths cephalad to iliac crest, between mid and anterior axillary lines (Reprinted with
permission, Cleveland Clinic Center for Medical Art & Photography © 1998-2009. All Rights
Reserved)

Port Placement

During radical retroperitoneoscopic nephrectomy, three trocars are placed. The lap-
aroscope is positioned in the primary port at the tip of the 12th rib. The surgeon
works through the posterior and anterior secondary ports (Fig. 8.1).

The open (Hasson cannula) technique is ideal for obtaining initial access. A hori-
zontal 1.5-cm skin incision is made just below the tip of the 12th rib. Using S-shaped
retractors, the flank muscle fibers are bluntly separated. Entry is gained into the
retroperitoneal space by gently piercing the anterior thoracolombar fascia with the
fingertip or hemostat. Limited finger dissection of the retroperitoneum is performed
in a cephalad direction, remaining immediately anterior to the psoas muscle and
fascia, and posterior to the Gerota’s fascia to create a space for placement of the
balloon dilator [5]. At this juncture the tip of the lower pole of the kidney can often
be palpated by the finger. The authors insert a trocar-mounted balloon dissection
device to rapidly and atraumatically create a working space in the retroperitoneum
in a standardized manner (Fig. 8.2a).

The volume of air instilled into the balloon is typically 800—1,000 mL in adults
(40 pumps of the sphygmomanometer bulb). The balloon dilatation outside Gerota’s
fascia (i.e., in the pararenal space between the psoas muscle posteriorly and Gerota’s
fascia anteriorly) effectively displaces the Gerota’s fascia covered kidney anterome-
dially, allowing direct access to the posterior aspect of the renal hilum (Fig. 8.2b).

Laparoscopic examination from within the transparent balloon confirms ade-
quate expansion of the retroperitoneum. Secondary cephalad or caudad balloon
dilatation, as required by the clinical situation, further enlarges the retroperitoneal
working space.

Following balloon dilatation and removal, a 10-mm Bluntip trocar is placed as the
primary port. This trocar has an internal fixed fascial retention balloon and an external
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Fig. 8.2 (a) Trocar-mounted preperitoneal dilator balloon (uninflated and inflated) device. (b)
Balloon dilator positioned between psoas fascia posteriorly and Gerota’s fascia anteriorly. The
distended balloon (800 cc) displaces Gerota’s fascia/kidney antero-medially, allowing access to
renal vessels (Reprinted with permission, Cleveland Clinic Center for Medical Art & Photography
© 1998-2009. All Rights Reserved)

adjustable foam cuff, which combine to eliminate air leakage at the primary port site.
The internal fascial retention balloon of the cannula is inflated with 30 cc of air, and the
external adjustable foam cuff is cinched down to secure the primary port in an airtight
manner [6]. Pneumoretroperitoneum is established to 15 mmHg, and a 10-mm, 30°
laparoscope is inserted. The psoas muscle and Gerota’s fascia are identified immedi-
ately. Two secondary ports are placed under 30° laparoscopic visualization. The imme-
diately adjacent undersurface of the flank abdominal wall is visualized endoscopically.

A 10-/12-mm port is placed three finger breadths cephalad to the iliac crest,
between the mid and anterior axillary lines. A second 10-/12-mm port is placed at
the lateral border of the erector spinae muscle just below the 12th rib [7]. A frustrat-
ing “clashing of swords” occurs if the trocars (and therefore the laparoscopic instru-
ments) are located in close proximity. Thus, the port placed between mid and
anterior axillary lines can be positioned even more anteriorly to the anterior axillary
line; however, the lateral peritoneal reflection must be clearly visualized laparo-
scopically and avoided before the port is inserted. If necessary, the lateral peritoneal
reflection can be bluntly mobilized further anteriormedially from the undersurface
of the flank abdominal wall using the laparoscope’s tip.

Renal Hilum Control

The kidney is retracted anterolaterally with a laparoscopic small bowel clamp or the
fan retractor in the nondominant hand of the surgeon, placing the renal hilum on
traction. Gerota’s fascia is incised longitudinally in the general area of the renal
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Fig. 8.3 Renal artery has been clip-ligated and divided. Renal vein is circumferentially mobilized
and controlled with a gastrointestinal anastomosis stapler (Reprinted with permission, Cleveland
Clinic Center for Medical Art & Photography © 1998-2009. All Rights Reserved)

hilum, parallel and 1- to 2-cm anterior to the psoas muscle. Care must be taken to
avoid dissection close to the psoas muscle, which may lead the surgeon to reach the
retrocaval or the retroaortic space. The longitudinal incision of the Gerota’s fascia
opens the retroperitoneal space, thereby adding to the effect of the carbon dioxide
insufflation, and exposing the renal hilum. Blunt and sharp dissection in this avas-
cular area of loose areolar fatty tissue is performed to identify renal arterial pulsa-
tions. Visualization of the vertically oriented, distinct arterial pulsations indicates
the location of the renal artery, which is circumferentially mobilized, clip-ligated
(11-mm titanium clips; three on the “stay side” and two on the “go side”) and
divided. Subsequently, the renal vein is stapled and divided with an ENDO GIA™
stapler (Fig. 8.3).

Usually after division of the renal vein, some flimsy hilar attachments remain
between the kidney and the great vessels. In order to avoid traction injury, which
may lead to venous tear and bleeding, these remaining attachments should be pre-
cisely clipped and transected.

Circumferential Extrafascial Mobilization of the En Bloc Specimen

Suprahilar dissection is performed along the medial aspect of the upper pole of the
kidney, and the adrenal vessels, including the main adrenal vein, are precisely con-
trolled with clip-ligation. Dissection is next redirected towards the supralateral
aspect of the specimen, including en bloc adrenal gland, which is readily mobilized
from the underside of the diaphragm. In the avascular flimsy areolar tissue in this
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location, inferior phrenic vessels to the adrenal gland are often encountered and
controlled. The anterior aspect of the specimen is mobilized from the underside of
the peritoneum envelope. During this dissection, use of electrocautery must be
avoided in order to avoid transmural thermal damage to the bowel located just
beside the thin peritoneal membrane. The ureter, with or without the gonadal vein,
is secured, and the specimen is completely freed by mobilization of the lower pole
of the kidney. The entire dissection is performed outside Gerota’s fascia, mirroring
established oncologic principles of open surgery.

Specimen Entrapment

Organ entrapment is rapidly performed by using an ENDO CATCH™ bag. This bag
is an impermeable plastic and nylon sac designed to prevent tumor spillage during
intact specimen removal. This bag should never be employed during tissue morcel-
lation [8]. The specimen is tented up by the nondominant hand. The bag is intro-
duced through the anterior port, the spring-loaded mouth of the sac is opened in the
retroperitoneun, and the specimen placed within. After specimen entrapment, the
mouth of the bag is detached from the metallic ring and closed (under laparoscopic
visualization) by tightening the drawstring (Fig. 8.4).

Fig. 8.4 After specimen entrapment, the mouth of the bag is detached from metallic ring and
closed by pulling on the built-in drawstring (Reprinted with permission, Cleveland Clinic Center
for Medical Art & Photography © 1998-2009. All Rights Reserved)
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Specimen Extraction

In order to achieve a superior cosmetic result while providing an intact specimen for
precise pathologic staging, the authors usually employ a low muscle-splitting
Pfanensteil incision [9]. For the appropriate female patient, a vaginal extraction [10]
of the specimen can be safely performed.

A Pfannensteil skin incision (slightly lateralized towards the nephrectomy side)
is made at or just below the level of the pubic hairline. Subsequently the anterior
rectus fascia is incised obliquely, rectus muscle fibers are retracted medially, the
posterior rectus fascia is incised, the peritoneal membrane is reflected cephalad
using finger dissection, and extraperitoneal access is gained to the retroperitoneal
space to extract the intact entrapped specimen (Fig. 8.5).

For a vaginal extraction, after the specimen is entrapped in an ENDO CATCH™
IT bag, a generous longitudinal peritoneotomy is intentionally created along the
undersurface of the anterior abdominal wall. The operating table is placed in a steep
Trendelenburg position, and rotated such that the flank position is decreased to 60°.
Bowel loops are retracted cephalad. A sponge-stick is externally inserted into the
sterilely prepared vagina and tautly positioned in the posterior fornix.
Laparoscopically, a transverse posterior 3-cm colpotomy is created at the apex of
the tented-up posterior fornix, and the drawstring of the entrapped specimen is
delivered into the vagina (Fig. 8.6).

After laparoscopic exit is completed, the patient is placed in a supine lithotomy
position. The specimen is extracted intact per vaginum, and the posterior colpotomy

Fig. 8.5 A Pfanensteil skin incision (at or just below the level of the pubic hairline) is used to
retrieve the intact specimen entrapped in a bag (Reprinted with permission, Cleveland Clinic
Center for Medical Art & Photography © 1998-2009. All Rights Reserved)
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Fig. 8.6 The drawstring of the closed Endocatch II bag, previously grasped by the laparoscopic
clamp, is delivered into the vagina (Reprinted with permission, Cleveland Clinic Center for
Medical Art & Photography © 1998-2009. All Rights Reserved)

incision repaired transvaginally. This approach is contraindicated in patients with
even a mild degree of pelvic or intraperitoneal adhesions from any etiology.

Hemostasis
Hemostasis is confirmed under lowered retropneumoperitoneun (Fig. 8.7) and ports

are removed under laparoscopic visualization. Fascial closure is performed for all
10-mm or larger port sites.

Difficulties and Special Situations
Orientation in the Retroperitoneum

How to handle: The camera should be oriented such that the psoas muscle is always
absolutely horizontal on the video monitor [11]. However, the retroperitoneal space
is relatively small at this stage of the procedure. Anteromedial retraction of the kid-
ney serves to increase the retroperitoneal space, exposing the psoas muscle that can
be identified most easily caudal to the kidney.
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Fig. 8.7 Hemostasis of the renal bed is confirmed after 5-10 min without CO, pressure in the retro-
peritoneal space. Trocars are removed under laparoscopic visualization (Reprinted with permission,
Cleveland Clinic Center for Medical Art & Photography © 1998-2009. All Rights Reserved)

Finding the Renal Hilum

How to handle: The surgeon should reinsert the laparoscope slowly and identify the
psoas muscle. The psoas muscle should then be crossed from lateral-to-medial in a
cephalad direction and a search conducted for arterial pulsation near its medial bor-
der. Pulsations of the fat-covered renal artery or aorta are usually identifiable. Gentle
dissection with the tip of the suction device or hook is performed directly toward the
pulsations. The renal artery is identified and traced directly to the renal hilum. One
must always be mindful of aberrant major vessels, such as the superior mesenteric
artery, which arises from the aorta more medially and superiorly than the left renal
artery. Alternatively, the ureter can be identified and followed cephalad to the hilum.
Dissection through the perirenal fat may identify the surface of the kidney, which
can then be dissected toward its hilum.

Endovascular Gastrointestinal (GIA) Stapler Malfunction

The endovascular gastrointestinal (GIA) stapler is standard for control of the renal
hilum. However, failure of the device can be associated with severe consequences,
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including emergency conversion to open procedure. Inadvertent placement of the
device over a previously placed surgical clip is the most common cause of GIA
stapler failure [12].

How to handle: Extreme care must be taken when positioning and firing the GIA
stapler in the presence of surgical clips in the area of the renal hilum.

Inadverted Peritoneotomy

A peritoneotomy does not necessarily mandate conversion to transperitoneal lapa-
roscopy. Usually it does not cause significant problems, and the procedure can be
completed retroperitoneoscopically.

How to handle: If it compromises operative exposure, a fourth port can be
inserted to provide additional retraction of the billowing peritoneal membrane.
Also, intra-abdominal viscera must be thoroughly inspected by inserting the laparo-
scope through the peritoneotomy to rule out iatrogenic injury.

Entrapment of Larger Specimens

How to handle: An intentional peritoniotomy may be created strictly for entrapment
of large specimens. The large specimen is inserted within the peritoneal cavity
where it is entrapped within the 15-mm ENDO CATCH™ II bag.

Persistent Renal Hilar Bleeding After Division
of the Renal Artery and Vein

This usually indicates the presence of an overlooked accessory renal artery. The
renal vein should appear flat and devoid of blood after flow is controlled from the
main renal artery. A normally distended renal vein at this juncture indicates contin-
ued arterial inflow through an accessory renal artery. In this circumstance, division
of the distended renal vein with an ENDO GIA™ stapler interrupts renal outflow,
with a resultant increase in intrarenal venous back pressure. This causes persistent
oozing during the remainder of the dissection. One should search for an accessory
renal artery in this situation.

Retroperitoneoscopy in Obese Patients
Although the excessive retroperitoneal fat increases the degree of technical diffi-

culty, adherence to a standardized stepwise anatomical approach [13] allows retro-
peritoneoscopy to be performed effectively in markedly obese or morbidly obese
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Table 8.1 Technical difficulties in retroperitoneal laparoscopic nephrectomy

Port placement

Air leakage

10- mm Bluntip trocar with
internal retention balloon

Renal hilum control

Problems with orientation in
the retroperitoneum

Anteromedial retraction of the
kidney to increase space (expose
the psoas)

Camera should be oriented such
that the psoas muscle is always
horizontal on the video monitor

Difficulty in finding the renal
hilum

Search for arterial pulsation on
psoas muscle lateral-medial in a
cephalad direction

Gentle dissection with the tip of
the suction

Follow ureter to the hilum
Dissection of the perirenal fat

Persistent renal artery
bleeding after division of the
renal artery and vein

Beware of normal distended vein
after control of main renal artery
(inflow through an accessory renal
artery)

Search for accessory renal artery
before controlling renal vein

GIA stapler malfunction

Extreme care must be taken when
positioning and firing the GIA
stapler in the presence of surgical
clips in the area of renal hilum

Circumferential
extrafascial
mobilization

Inardverted peritoneotomy

Fourth port to provide additional
retraction

Use of laparoscope through
peritoneotomy for inspection

Specimen entrapment

Large specimens

Entrapment of specimen in the
peritoneal cavity through a
peritoneotomy

patients. In fact, the retroperitoneal flank approach allows gravitational pull to shift
much of the weight of the pannus anteriorly, away from the ipsilateral flank. In the
authors’ series, 35% of the patients had body mass index (BMI) equal or greater
than 30. However, the reader should be cautioned that these challenging procedures
should be performed by surgeons facile with the laparoscopic technique (Table 8.1).

Conclusion

Retroperitoneoscopy does offer straightforward and rapid exposure and control
of the renal hilum, and nonviolation of the peritoneum, thus minimizing the
chances of intraperitoneal organ injury. For efficacious performance of retroperi-
toneoscopic surgery, proper development of the retroperitoneal space and con-
stant orientation with various anatomical landmarks is critical which can be
readily developed as the laparoscopic dissection proceeds.
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Difficulties in Laparoscopic Live Donor 9
Nephrectomy

Jihad H. Kaouk and Wesley M. White

Introduction

End stage renal disease (ESRD) is a leading cause of morbidity and death among
Americans and represents a significant financial burden to the health care system of
the United States [1]. Traditionally, renal replacement therapy has come in the form
of hemodialysis or renal transplantation. Certainly, the latter is associated with not
only significantly better longevity but also a tangibly improved quality of life [2, 3].
Unfortunately, the pervasiveness of hypertensive and diabetic nephropathy in the
Western culture has disproportionately exceeded the supply of available allografts
[4]. Within the context of this mounting shortage, the rate of deceased donor renal
transplants has remained relatively stagnant [5]. As a consequence, there exists a
distinct and pressing need for increased accrual of living kidney donors.

Live donor nephrectomy was originally achieved through an open transperitoneal
subcostal or extraperitoneal flank incision. While graft outcomes were excellent with
this approach, these positive results came at the expense of considerable morbidity to
the donor, including significant postoperative pain, prolonged convalescence, and
poor cosmesis [6, 7]. Indeed, the morbidity of live open donor nephrectomy was
considered a major deterrent to kidney donation and an obstacle to its widespread
application. In response to this public health concern, Gill and colleagues performed
the first laparoscopic donor nephrectomy in an animal model in 1994 [8]. One year
later, Ratner et al. published their series on laparoscopic live donor nephrectomy in
humans [9]. Evidence-based research over the ensuing decade ultimately confirmed
laparoscopic live donor nephrectomy as a safe, feasible, and less morbid alternative
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to open procurement [10, 11]. In 2007, the United Network for Organ Sharing
(UNOS) reported 6,041 live donor kidney transplants with the vast majority of these
allografts procured laparoscopically [12].

Despite improvements in instrumentation, refinements in technique, and mounting
experience, laparoscopic live donor nephrectomy remains one of the most challeng-
ing and admittedly stressful urologic procedures to perform. Although the common
difficulties with laparoscopic donor nephrectomy are analogous to those of laparo-
scopic simple and radical nephrectomy, the nature of the operation engenders little
margin for error and the implications of technical misadventures are profoundly
magnified [13]. The operating surgeon is not only responsible for the safety of the
donor who is altruistically undergoing a fundamentally elective procedure, but also
for the quality and health of the allograft that will offer the recipient an improved and
sustained life. Laparoscopic live donor nephrectomy demands attention to detail,
technical proficiency and rigueur, and a thorough comprehension of the common
difficulties experienced during the operation. This chapter will describe the authors’
cumulative experience with laparoscopic live donor nephrectomy, offer insight into
the nature and causes of difficulties experienced during the procedure, and tender
practical suggestions on how to best avoid intra-operative complications.

Difficulties in Laparoscopic Live Donor Nephrectomy
Lesson #1: Avoidance Through Preparation

Perhaps the most pragmatic way to overcome difficulties during laparoscopic live
donor nephrectomy is with a systematic and meticulous preoperative evaluation,
close collaboration with the transplant nurses and surgeons, and the assembly of a
reliable and seasoned surgical team. Preparation and communication among the
involved personnel is indeed critical for allograft procurement to be performed with
favorable and reproducible outcomes.

Preoperative evaluation of the live donor candidate is multifaceted and, as previ-
ously stated, a close alliance between the nephrologists, transplant surgeons, and
donor surgeons is crucial for outcomes to be optimized. All potential candidates
must meet medical and psychological criteria as established by the American
Society of Transplant Surgeons (ASTS) [14]. In general, donor candidates will
undergo screening at the behest of the transplant center that includes, but is not
limited to, a baseline laboratory profile including serum creatinine, a 24-h urine
assay for protein, creatinine, and volume, and a calculated estimate of the glomeru-
lar filtration rate (GFR) with subsequent confirmation based on a GFR isotope renal
function test [15]. ABO histocompatibility testing and HLA cross-matching is per-
formed to confirm the suitability and safety of the donation. The patient is screened
for cytomegalovirus (CMV) and Epstein-Barr virus (EBV), as well as hepatitis C
(HCV) and other blood-borne pathogens [15].

After meeting baseline criteria for donation, the candidate is referred to the donor
surgeon for consultation. The donor candidate’s history should be focused and
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thorough. In general, the aforementioned medical and psychological testing selects
for ostensibly healthy donor candidates with de facto favorable operative character-
istics. This is in sharp contrast to the typical patient undergoing radical nephrec-
tomy whose past medical history is often a virtual litany of latent operative risk
factors. In addition to a review of the patient’s medical history, a thorough review of
prior intra-abdominal surgeries is vital as is close inspection of the abdominal wall
for evidence of prior surgeries and overall body habitus. Typically, an elevated body
mass index (BMI) is not a contraindication to laparoscopic live donor nephrectomy,
but can impact the location and number of ports needed for adequate visualization
[16]. A significant history of intra-abdominal surgeries is likewise not a contraindi-
cation for donation, but may alter or dictate the preferred approach for procurement
(retroperitoneal vs transperitoneal) [17].

Radiographic evaluation of the kidneys and vasculature is perhaps the most
important and germane component of the preoperative evaluation, especially to the
junior laparoscopist. In the modern era, helical computed tomography of the kid-
neys with three dimensional reconstruction (3-D CT of the kidneys) offers unparal-
leled detail and definition of the renal vascular anatomy and demonstrates very well
the presence of any anatomic or pathologic abnormalities [18]. In addition, volume
rendering of the kidneys is performed that largely dictates the appropriate kidney
for donation. The importance of personally reviewing and rereviewing the afore-
mentioned imaging studies preoperatively cannot be overemphasized as, in the
authors’ opinion, the vast majority of intraoperative complications may be obviated
with a thorough spatial command of the patient’s vascular anatomy. The operating
surgeon must be thoroughly versed on the number and relative location of the main
renal vessels, the presence of any accessory or polar vessels, and the distance to the
first branch of the main renal artery. In the authors’ experience, it is helpful to
inform the transplant surgeons preoperatively of early arterial branching (<1 cm), as
their approach to bench preparation and implantation may be impacted by such a
finding.

The decision to perform a left- or right-sided laparoscopic donor nephrectomy is
governed in large part by the patient’s anatomy as depicted on the aforementioned
3-D CT, as well as the collaborative opinion of the donor and recipient surgeons.
Traditionally, the left kidney has been procured given its disproportionately longer
renal vein [14]. However, ease of harvest and implantation should never be priori-
tized at the expense of the donor’s future renal function. Among patients with renal
volume discordance (more than 20% difference in renal volume), a nuclear renal
scan should be performed to prove or disprove functional equivalence [19]. If the
left kidney contributes more than 60% to the overall renal function, the right kidney
should be considered for procurement. Additional relative indications for right-
sided donor nephrectomy include, complex left renal vasculature, and/or an anoma-
lous left collecting system [14, 20]. If the right kidney is ultimately chosen for
procurement, adequate vein length from the edge of the vena cava (> 2 cm) must be
assured on 3-D CT (Fig. 9.1), and special concessions must be made intraopera-
tively and will be covered in detail later in this chapter.
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Fig. 9.1 Three-
dimensional CT of the
kidneys demonstrating the
right renal vascular
anatomy and approximate
length of the right renal
vein

Difficulties in Laparoscopic Live Donor
Nephrectomy Lesson #2: Exposure

As stated, a methodical preoperative evaluation of the patient provides the donor
surgeon with the information and strategic plan needed to effect a safe and success-
ful procurement. Without reservation, the authors believe that optimized exposure
during the operation ultimately allows this plan to be realized. While the preopera-
tive evaluation should be consistent and systematic, obtaining adequate intraopera-
tive exposure requires a more dynamic approach.

Following induction, a 16-F catheter is placed and the patient is positioned with
the table break at the level of the iliac crest. The patient is converted to the full flank
or modified flank position (45 °) with padding under the dependent hip and axilla as
well as under and between the legs. The arms are placed on a double-arm board,
padded, and taped. The authors prefer to flex the operating table slightly to accentu-
ate the space between the costal margin and iliac crest but do not elevate the kidney
rest. Once positioning is satisfactory, the patient is secured to the table with straps
and 3-in. tape (Fig. 9.2). The abdomen is widely prepped from the xiphoid cephalad
to the pubic symphysis caudad, laterally to the back and medially beyond the umbi-
licus. Drapes are secured to the patient with towel clips or a skin stapler to avoid
contamination during extraction of the allograft. A sterile drape specifically designed
for laparoscopy (prefabricated service pockets and Velcro® straps) is employed.
When appropriately used, these drapes can provide order during the operative pro-
cedure and efficiency of instrument exchange.

In the authors’ experience, adequate port position dictates adequacy of exposure
and ultimately the outcome and efficiency of the case. Following the identification
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Fig. 9.2 Intraoperative photograph demonstrating patient positioning for laparoscopic left donor
nephrectomy

of relevant landmarks, a 12-mm incision is made vertically at or just above the level
of the umbilicus and horizontally approximately halfway between the umbilicus
and anterior superior iliac spine. Access to the peritoneum may be obtained with a
Veress or Hasson technique. Once pneumoperitoneum is achieved at a pressure
maximum of 15 mmHg, the first 12-mm trocar (right hand) is placed. The peritoneal
cavity is widely inspected and the anterior abdominal wall evaluated for additional
port placement. A second 12-mm port (left hand) is positioned at the subcostal mar-
gin at the lateral border of the rectus muscle. A third 12-mm port (camera port) is
positioned at the level of the 12th rib again at the lateral border of the rectus muscle
(Fig. 9.3). The authors’ prefer to use a 10-mm laparoscope with a 30°-down lens.

With an atraumatic small bowel grasper in the left hand and athermal shears in
the right hand, the descending colon is reflected off the left kidney along the white
line of Toldt from the upper pole to beyond the lower pole. It is critically important
to identify the appropriate plane of dissection between Gerota’s fascia and the mes-
entery of the colon during this maneuver as dissection deeply into Gerota’s fascia
will generate unnecessary bleeding and/or trauma to the allograft and failure to dis-
sect deeply enough will compromise exposure of the renal hilum. In addition, fail-
ure to reflect the mesentery medially may make subsequent identification of the
gonadal vein “landmark” difficult. Additionally, it is not uncommon for the inferior
mesenteric vein to be easily confused with the gonadal vein if the mesentery has not
been adequately mobilized. If medial reflection of the colon remains difficult, it
may be helpful to place an additional 12-mm port at the planned kidney extraction
site through which a fan retractor or atraumatic grasper may be placed for additional
exposure.

Once the colon has been adequately reflected, a plane between the upper/medial
pole of the kidney and the spleen is easily identified. In most cases, the spleen may
be completely mobilized and reflected off the upper pole of the kidney by incising
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Fig. 9.3 Intraoperative
photograph demonstrating
relevant landmarks and
port positioning during
laparoscopic left donor
nephrectomy

the splenocolic ligament. Typically, this plane of dissection should allow the tail of
the pancreas, colon, and the splenic vessels to be reflected en bloc away from the
concave aspect of the kidney. Again, if the mesentery was not adequately mobilized
earlier, injury to these structures is a possibility. In addition, one must be aware that
the dependent portion (fundus) of the stomach may sweep around the lateral aspect
of the spleen and is therefore at risk for injury when dissecting the splenophrenic
attachments.

The ureter and gonadal vein are identified at the lower pole of the kidney in their
normal anatomic position atop the psoas muscle. It is important not to skeletonize
the ureter as its blood supply could become compromised with vigorous dissection.
The authors find it helpful to lift (but not directly manipulate) the gonadal vein/
ureter package anteriorly with the left hand while cleaning the psoas muscle up to
and under the lower pole of the kidney with a suction/irrigator in the right hand.
Perivenous and periureteral tissue should be swept anteriorly and laterally to ensure
a healthy ureteral blood supply. The investments on the anterior surface of the
gonadal vein may be dissected thermally with the use of a fine-tipped hook until the
lumbar vein and main renal vein are identified. In order to gain adequate exposure
during this critical step, the authors find it helpful to apply static anterior traction on
the aforementioned vein/ureter packet while cephalad torque is applied. This
maneuver allows the packet to be lifted, not only out of the operative field, but also
places tension on the tissue that requires dissection off the gonadal vein and
approaching hilum. Alternatively, a laterally positioned accessory 2- or S-mm port
may be placed to reflect the packet anteriorly while the left hand is freed to apply
tension to the tissue to be dissected.

As stated, dissection of the fine fibrous attachments on the anterior surface of the
gonadal vein typically affords visualization of the lateral edge of the aorta, the lum-
bar vein, and the inferior surface of the renal vein. The authors prefer to leave the
gonadal vein intact at this point as judicious countertraction on the gonadal vein can
make dissection of the lumbar vein easier. Once the lumbar vein has been identified,
the vessel is isolated and skeletonized with a 10-mm right angle dissector. Care
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must be taken at this juncture as the main renal artery is typically found in the angle
between the lumbar vein, aorta, and main renal vein. Once adequately isolated, the
lumbar vein is doubly clipped with Hem-o-1ok® clips (Teleflex Medical, Research
Triangle Park, NC) and transected. It is important to place the proximal clip several
millimeters away from the origin of the vein as clip dislodgement is a potentially
disastrous complication. Further, placement of the clip too close to the origin of the
vessel may hinder secure deployment of the endovascular stapler during division of
the main renal vein. Once the lumbar vein has been controlled and transected, the
gonadal vein can typically be controlled with clips and transected. Once the gonadal
vein is divided, the renal artery and vein are generally well visualized.

Following dissection of the renal artery and vein (see Lesson #3), the posterior
and lateral attachments of the kidney may be taken down with blunt dissection and
use of monopolar shears or hook cautery. It is often helpful to dissect posteriorly
and then attempt to rotate the kidney further medially to access the remaining upper
pole attachments.

When performing right-sided laparoscopic donor nephrectomy, several technical
qualifications merit discussion. The liver typically obscures the operative field and
the authors have found that the placement of an additional 5-mm trocar near the
xiphiod (through which a locking laparoscopic Allis clamp may be placed) is help-
ful. It is important to position this clamp under the “notch” in the liver to maximize
exposure to the upper pole of the kidney. The ascending colon and liver attachments
are freed and a Kocher maneuver performed. Following identification and isolation
of the renal hilum, the renal artery is dissected lateral to the vena cava, controlled
with Hem-o-1ok® clips and transected. As renal vein length is of paramount impor-
tance when performing right-sided donor nephrectomy, several concessions must be
made to ensure adequate vein length. Typically, the authors favor incorporating a
portion of the lateral wall of the vena cava in the jaws of the endovascular stapler
such that vein length is maximized (Figs. 9.4 and 9.5). Alternative maneuvers
include retroperitoneal access, hand-assistance, and even control of the vena cava
using a laparoscopic Satinsky clamp or through a small subcostal incision [20, 21].
In the authors’ experience, these latter maneuvers are difficult to master and may
place the patient at a high level of risk.

Difficulties in Laparoscopic Live Donor
Nephrectomy Lesson #3: Vascular Control

There is no “best way” or “tricks” to simplify dissection of the renal artery and vein.
The easiest way to avoid complications around the renal hilum is with adequate
retraction and calculated and patient dissection. Fine-tipped hook cautery and blunt
dissection of superficial fibro-adipose tissue should be employed to expose the lim-
its of the main vessels. The authors find that alternating use of the suction/irrigator
and 10-mm right angle dissector aid in dissection of the vessels. In order to effect
safe and expeditious control of the renal hilum, the renal vessels must be freed of all
ancillary investments such that a right angled dissector may be easily passed from
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Fig.9.4 Intraoperative photograph demonstrating incorporation of lateral edge of vena cava in the
endovascular stapler to maximize vein length during right laparoscopic donor nephrectomy. The
right renal artery is easily visible anterior to the vein

Fig. 9.5 Intraoperative photograph of vena cava immediately following stapler transaction of the
right renal vein. The staple line is clearly visible and is flush with the lateral edge of the vena cava
to maximize vein length during right-sided donor nephrectomy.

each side of the vessel with adequate clearance from the aorta (artery) and inter-
aortocaval region (vein) distally. Extensive or aggressive dissection to the level of
the renal sinus is discouraged as this may induce arterial vasospasm. Early arterial
branching as identified on preoperative imaging is also critical to recognize as
aggressive distal dissection may insult these branches.

Once the recipient surgeon has confirmed readiness for acceptance of the allograft,
12.5 mg of mannitol is administered. The ureter is divided between Hem-o-1ok® clips
at or below the level of the iliac bifurcation. The gonadal package is taken down with
an endovascular stapler or with Hem-o-1ok® clips. At this point, the authors prefer to
make an 7-cm Pfannenstiel incision, which is carried down to the peritoneum. It is
important not to violate the peritoneum at this juncture as insufflation will be
compromised.
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Fig.9.6 Intraoperative photograph demonstrating control of the left renal artery with Hem-o-lok®
clips just prior to arterial transaction

Prior to division of the renal hilum, the authors perform a quick checklist that
will obviate unnecessary complications and/or prolong the warm ischemia time. It
is important to confirm that the CO, tank is filled such that insufflation is not lost
during pedicle division. In addition, the authors prefer to have two endovascular
staplers and a laparoscopic Satinsky clamp ready should stapler misfire be encoun-
tered. Once ready, the kidney may be lifted laterally to place the artery and vein on
slight tension. The origin of the renal artery is identified, two Hem-o0-10k® clips are
placed proximally, warm ischemia time is called for, and the artery is divided with
laparoscopic scissors (Fig. 9.6). It is vital to move efficiently but not haphazardly
through this portion of the operation. The endovascular stapler is next deployed
across the renal vein as it crosses the aorta. The authors prefer to staple and divide
the caudad two-thirds of the vein only. Two Hem-o-lok® clips are placed on the
remaining one-third of the vein, the vein is divided, and the kidney allowed to
“vent.” Though speculative, the authors feel that such a maneuver decreases the risk
of venous thrombosis by rapidly evacuating the kidney of venous blood. In addition
to “venting” the kidney, partial transection of the vein keeps the endovascular sta-
pler a safe distance from the superior mesenteric artery that is often found at the
superior border of the renal vein and offers a margin of safety in the setting of sta-
pler misfire by preventing venous retraction.

Certainly, control of the renal hilum and/or the management of intraoperative 0oz-
ing and bleeding represent, in the authors’ experience, the most common difficulties
experienced during laparoscopic donor nephrectomy [10, 22, 23]. Although avoid-
ance is easy to invoke, knowledge of how to address and manage untoward vascular
events is vital. Generally, persistent venous oozing during dissection in and around
the gonadal vessels and ureter is best controlled with direct pressure followed by
careful observation. It is often helpful to initiate dissection in another area as this
type of diffuse, insignificant bleeding will inevitably cease. Venous oozing around
the renal hilum can be controlled in a similar fashion but is often best addressed when
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the renal vein is eventually controlled and divided. Small arterial bleeds should be
directly compressed, the field evacuated of blood, and a hemostatic clip placed at the
source. Injuries to the main renal vasculature are generally irreversible and typically
require open conversion [23]. In such a circumstance, the operating surgeon must
apply direct pressure to the area of transgression while the surgical team prepares
open instruments and the anesthesia team resuscitates the patient.

Difficulties in Laparoscopic Live Donor
Nephrectomy Lesson #4: Kidney Extraction

Once the renal hilum is transected, the peritoneum is incised and the kidney
retrieved. A laparoscopic retrieval bag can be used, but the authors prefer to retrieve
the kidney by hand under direct vision. The authors have found that the construct of
many of the retrieval devices (specifically the rigid metal deployment ring) lend
themselves to damage of the allograft. When the kidney is being removed, it is
important to retract all ports to avoid inadvertent trauma to the allograft. Additionally,
the upper pole of the kidney should be removed first to avoid avulsion of the ureter.
Once the kidney is delivered, it should be handed directly to the recipient surgeon
or his surrogate and placed immediately in an ice bath. Warm ischemia time may be
stopped at this point. The fascia of the Pfannenstiel incision is closed and the abdo-
men re-insufflated and inspected for hemostasis.

Summary

Laparoscopic live donor nephrectomy is a challenging and technically demanding
procedure, but is ultimately an extremely rewarding operation to perform. In the
authors’ experience, a meticulous preoperative evaluation, judicious and thoughtful
intra-operative exposure, and “wisdom through experience” represent the most sig-
nificant keys to success.
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Nephroureterectomy

Hamdy M. Ibrahim, Ahmed Al-Kandari,
Robert J. Stein, and Inderbir S. Gill

Introduction

Upper urinary tract urothelial carcinoma (UUT-UC) is a relatively uncommon dis-
ease and accounts for about 5% of all urothelial tumors and 5-10% of all renal
tumors, respectively [1]. UUT-UC is located more commonly in the renal pelvis
than in the ureter with a ratio of 3:1 [1, 2] and occurs more frequently in men with
a male-to female ratio of 3:2 for tumors in the renal pelvis and 2:1 for a ureteral
location [3]. The incidence of bilateral UUT-UC ranges from 2 to 8% [1, 4].
Although development of UUT-UC after primary diagnosis of bladder cancer is a
rare event, occurring in only 2—4% of patients with bladder cancer [5], the develop-
ment of secondary bladder cancer after primary UUT-UC is about tenfold more
frequent with a risk of 20-50% [2, 6]. Open radical nephroureterectomy (O-RNU)
has been the gold standard for the treatment of UUT-UC for decades. Conventional
open complete nephroureterectomy with excision of the ipsilateral orifice and a
bladder cuff requires one or two long incisions associated with respective morbidity.
Therefore, based on the first report of McDonald in 1952, several authors have tried
to minimize the access trauma with the use of an endoscopic transurethral detach-
ment technique of the distal ureter [4]. With the advances in laparoscopic techniques
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and endourologic procedures, this concept has been increasingly challenged. In
1991, Clayman first described the technique of laparoscopic nephroureterectomy,
which was soon replicated by various authors worldwide [7]. Compared with open
surgery, advantages of laparoscopy have been reported as shorter hospital stay,
decreased postoperative pain, and earlier return to normal activities [8, 9].

As with open surgery, the laparoscopic approach can be transperitoneal or ret-
roperitoneal. Initially laparoscopic procedures were hampered by long operative
times, which led to the development of hand-assisted laparoscopic nephroureterec-
tomy (HAL-RNU) to decrease operating times [10]. With increasing experience,
however, operating times have declined and are usually not longer than those for
open surgery [11]. One technical point of concern has been the management of the
distal ureter and the bladder cuff. A variety of options have been reported: the
pluck technique with transurethral resection of the ureteral orifice originally
described to facilitate open surgery and spare a second incision [12], cystoscopic
circumferential incision of the ureteral orifice [13, 14], transvesical laparoscopy
with dissection of the orifice [15], an endoscopic GIA stapler [16], or an open
approach as in O-RNU to retrieve the specimen and gain access to the distal ureter
and bladder wall [17].

The advantages of laparoscopic nephrectomy for benign disease have been well
proven in several comparative studies, revealing a significant reduction of postop-
erative morbidity. [18] However, in case of oncological indications, such advan-
tages must be balanced against possible risks, such as port site metastases or local
recurrences [19, 20]. Moreover, long-term follow-up is necessary to evaluate the
oncological outcome in comparison to open and endourological techniques [21]. As
it has been more than 10 years since the first description of laparoscopic nephroure-
terectomy, it seems appropriate to analyze the current status of this technique in the
management of upper tract transitional cell carcinoma [22].

This chapter attempts to place the status of laparoscopic nephroureterectomy in
perspective. Laparoscopic techniques, including patient preparation, positioning,
technical caveats, and intraoperative difficulties are presented.

Indications

The most common indication for nephroureterectomy (NU) is transitional cell car-
cinoma (TCC) of the ureter or renal collecting system. The procedure is less com-
monly performed for benign conditions associated with nonfunctioning kidneys in
which it is desirable to remove the kidney and ureter. If a patient is at risk for renal
failure following removal of a renal unit, then a renal-sparing approach should be
considered. The only absolute contraindication to the procedure is an uncorrected
bleeding diathesis. Relative contraindications are similar to those of patients under-
going laparoscopic nephrectomy and include kidneys with chronic inflammation
(i.e., concomitant xanthogranulomatous pyelonephritis, tuberculosis) in which the
risks of complications and conversion to an open procedure are extremely high [23].
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Preoperative Evaluation and Preparation

When evaluating for TCC of the upper tracts, the diagnosis should be confirmed by
characteristic radiologic appearance and upper tract cytologic evaluation or uretero-
scopic evaluation with biopsy of the lesion. Multiplicity of tumors should be
excluded with cystoscopy and radiographic evaluation of the contralateral collect-
ing system. In-office flexible cystoscopy is performed to rule out concurrent bladder
tumors and assess bladder capacity. Presence of active bladder tumor diathesis is a
contraindication of this procedure. Diminished bladder capacity (less than 200 mL)
increases the technical complexity of this technique because of the minimal work-
ing space within the bladder [16].

Staging procedures are particularly important with high-grade lesions and
should include chest radiography, liver function tests, computerized tomography
(CT) scan of the abdomen, and bone scan depending on the clinical stage of the
lesion. If there is a risk of renal failure following removal of a renal unit, a nephrol-
ogy evaluation should be undertaken preoperatively to aid with postoperative man-
agement and possible dialysis. A gentle mechanical bowel preparation with clear
liquids and a mild laxative administered 1 day preoperatively will help prevent
bowel distension. The patient should be typed and cross-matched, and is given
prophylactic antibiotics [24].

Surgical Techniques

As in open surgery, there are several technical modifications of the procedure with
respect to nephrectomy as well as regarding the method of ureterectomy.
Laparoscopic nephroureterectomy can be performed via transperitoneal or retro-
peritoneal access, in a pure laparoscopic, hand-assisted, or robot-assisted laparo-
scopic technique.

Patient Positioning

For the first step of securing the distal ureter, the patient is in a dorsal lithotomy
position. For the second step of the nephroureterectomy itself, the patient is
placed in a lateral decubitus position. All bony prominences must be padded.
The downside axilla should be checked to ensure it is free of pressure. The
upside leg should be elevated on one or two pillows until it is aligned smoothly
with the upside flank. The patient is positioned on a radiolucent table top that
has wedge-shaped, padded bolsters that secure the patient in position while
offering excellent padding (Orthopedic Systems Inc., Union City, CA). The
patient is strapped to the operating room table at three points: subaxillary, lower
hip, and knee level. Egg crate padding is positioned beneath each strap where it
crosses the body.
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Patient Preparation

Before beginning laparoscopy, a nasogastric tube and a Foley catheter are always
inserted. In men, gauze can be used to wrap the scrotum to prevent CO, from filling
and distending the scrotum. Pneumatic stockings are placed on both legs. On call to
the operating room, a single dose of a second-generation cephalosporin is given.

Preparation of the Bladder Cuff and Intramural Ureter

There are many alternatives for dealing with the distal ureter and ensuring a bladder
cuff. Each has its own advantages and disadvantages.

Ureteral Stent Placement Without Ureteral Unroofing

External ureteral stent placement (e.g., 7.1-F pigtail catheter) is done to facilitate
ureteral identification and dissection. The bladder cuff and distal ureter are taken
through an open lower abdominal incision at the end of the procedure.

Ureteral Stent Placement with Ureteral Unroofing [25]

Using the flexible cystoscope and under fluoroscopic guidance, a 0.035-in.
Bentson guidewire is passed to the renal pelvis. The flexible cystoscope is with-
drawn, and a 7-F ureteral dilating balloon (5-mm diameter, 10-cm length) cath-
eter is inserted over the guidewire. The balloon is inflated to less than 1 atm of
pressure with dilute contrast material mixed with indigo carmine to enhance
visualization of the inflated balloon. A 24-F resectoscope equipped with an
Orandi electrosurgical knife (Cirion-A, Santa Barbara, CA) is passed. Beginning
at the presumed level of the luminal side of the ureterovesical junction, the ure-
teral tunnel and ureteral orifice are electrosurgically incised anteriorly over the
balloon, exposing the underlying surface of the inflated balloon. The Orandi
knife then is exchanged for a roller ball electrode and the edges of the incision
are fulgurated to maintain hemostasis. The dilating balloon catheter is deflated
and the roller electrode is used to fulgurate the posterior luminal portion of the
now unroofed ureteral tunnel completely. The resectoscope then is removed.
Next, the dilating balloon catheter is removed, and a 7-F, 11.5-mm occlusion bal-
loon catheter is inserted under fluoroscopic guidance over the Bentson guidewire
and is advanced into the renal pelvis. The balloon is inflated with 1 cc of dilute
contrast medium and is positioned at the ureteropelvic junction. The Bentson
guidewire is replaced with a 0.035-in. Amplatz super-stiff guidewire. A sidearm
adapter passed over the super-stiff guidewire, is affixed to the butt end of the
occlusion balloon catheter, and is placed for drainage. A 16-F Foley urethral
catheter is inserted alongside the 7-F occlusion balloon catheter. This procedure
promotes ureteral identification and dissection in preparation for eventual sta-
pling of the bladder cuff, and limits any leakage of urine or spillage of TCC cells
into the extraperitoneal space [25].
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Ureteral Orifice or Tunnel Resection into Fat: The Pluck Procedure

With the patient in a supine position, using a standard resectoscope, the ureteral
orifice, tunnel, and intramural ureter are resected transurethrally until the perivesi-
cal fat is seen. This procedure is quick and facilitates the laparoscopic nephroureter-
ectomy (LNU) procedure because no ureteral catheter is placed; instead of dissecting
the distal ureter, the surgeon can merely pluck the ureter cephalad from out of the
pelvis during the laparoscopic nephrectomy. The only drawback to this approach is
the concern over the leakage of malignant, cell-laden urine into the retroperitoneum
until the ureter is occluded laparoscopically [26]. Instances of seeding after a pluck
procedure have been reported by several urologists [27, 28]. In an recent study,
transurethral resection of the ureteral orifice during LNU achieves acceptable long-
term oncologic outcomes while minimizing perioperative morbidity and in-patient
stay. This represents the largest single-center study of this technique to date [29].

Transvesical Laparoscopic Ureteral Dissection [16]

Under cystoscopic control, two 5-mm balloon tipped trocars are inserted suprapubi-
cally into the bladder. An endoloop tie is inserted through the ipsilateral suprapubic
port and positioned around the targeted ureteral orifice. A ureteral catheter is cysto-
scopically passed through the endoloop into the ureteral orifice up to the renal pelvis
(Fig. 10.1a). The targeted ureteral orifice is grasped with a grasper inserted through
the contralateral suprapubic port and retracted anteriorly. This procedure tents up the
ipsilateral hemitrig-one, thus elevating the bladder base (Fig. 10.1b). A 24-Fr resec-
toscope fitted with a pointed coagulating electrode is inserted per urethra alongside
the ureteral catheter to describe and detach circumferentially an adequate bladder
cuff around the ureteral orifice in a full thickness manner using glycine irrigation.
The anterior traction afforded by the suprapubic grasper is a critical adjunct in facili-
tating this circumferential detachment of the bladder cuff from the adjacent bladder,
as well as delivering the freed intact extravesical ureter into the bladder. Extravesical
fibrofatty attachments of the juxtavesical ureter are released with the coagulating
electrode, thereby circumferentially mobilizing the most distal 3—4 c¢cm of en bloc
ureter (Fig. 10.1c). The intramural ureter is circumferentially occluded by cinching
down the already placed endoloop tie, thus precluding local urine spillage [16].

Nephroureterectomy

Three techniques for performing the nephrectomy have evolved over the past
decade.

Transperitoneal Nephroureterectomy

Peritoneal access can be obtained by either the Veress needle (closed) technique or
the Hasson cannula (open) technique, with the patient routinely in the lateral posi-
tion. Typically, a four- to five-port approach is employed. For the laparoscope, a
12-mm primary trocar is inserted at the umbilicus or at the lateral border of the
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Fig. 10.1 (a) Figure illustrating the placement of two trocars (2 mm) in the bladder with ureteric
catheter in the distal ureter and a loop encircling the orifice and Colin knife resectoscope, which
creates the bladder cuff around the ureteric orifice. (b) Circumferential incision of the bladder
mucosa and deep incision of the distal ureteric tissue are done with mobilization of the tissues
further up to free the distal ureter. (¢) Complete mobilization of the distal ureter with bladder cuff,
followed by removal of the ureteric catheter and ligation of the distal ureter to avoid tumor spillage
(Reprinted with permission, Cleveland Clinic Center for Medical Art & Photography © 1998—
2010. All Rights Reserved)

rectus muscle one to two fingerbreadths cephalad to the umbilicus (10 mm, 30°).
Three secondary trocars are placed—a 5-mm port at the lateral border of the rectus
near the costal margin, a 12-mm port at the lateral border of the rectus one to two
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Fig. 10.2 A small accessory trocar can be placed for right- (a) and left- (b) sided procedures to
aid with retraction of the liver, spleen, or bowel (This article was published in Atlas of Laparoscopic
Retroperitoneal Surgery, Jarrett TW, Laparoscopic nephroureterectomy, pp. 105-120, Copyright
Elsevier)

fingerbreadths below the level of the umbilicus, and a 5-mm port for lateral retrac-
tion of the kidney inserted at the anterior axillary line near the costal margin
(Fig. 10.2). For a right-sided nephrectomy, an additional 5-mm port is necessary at
the costal margin for cephalad retraction of the liver [30].

Using electrosurgical scissors and grasping forceps, the line of Toldt is incised
from the hepatic or splenic flexure down into the pelvis across the iliac vessels. The
incision is extended medial to the medial umbilical ligament. Dissection allows for
complete mobilization of the bowel medially to expose the retroperitoneum. The
dissection is then performed over the area of the iliac vessels to identify the ureter
as it courses this region. Having secured the ureter in an umbilical tape for
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retraction, it is dissected down into the pelvis. The superior vesical artery is dis-
sected as it crosses the ureter, secured and transected. The medial umbilical liga-
ment is also transected to complete the caudal dissection of the ureter down to the
detrusor muscle. The ureter is completely freed until the detrusor muscle fibers at
the ureterovesical junction are identified. At this point, by placing a grasping for-
ceps through the lower anterior axillary line port, the ureter can be retracted superi-
orly and laterally, thereby tenting up the wall of the bladder to expose the
ureterovesical junction. The open jaws of the endo-GIA stapler are placed across the
cuff of bladder, then closed and fired to incise the tissue between staple rows.

Dissection cephalad along the ureter is then extended up to the renal hilar region.
The renal artery and renal vein are circumferentially dissected and exposed. Vascular
clips are used to secure the renal artery and a vascular endo-GIA stapler is used to
secure the renal vein before transection. Dissection is performed outside of Gerota’s
fascia, freeing the kidney along the inferior, lateral, and posterior aspects. At the
upper pole, dissection is completed through Gerota’s fascia onto the upper pole of
the kidney. In this manner the adrenal gland is left untouched and in situ [31].

Sealed Laparoscopic Nephroureterectomy [17]

A new technique performed to avoid the disadvantages of transurethral bladder cuff
excision and open/laparoscopic distal ureterectomy using the endo-GIA. First, a
standard laparoscopic transperitoneal nephrectomy in a full flank position is per-
formed. Three ports are used: one 10-mm trocar is placed by the Hasson technique
supraumbilically, one 5-mm port is placed in the midclavicular line in the ipsilateral
upper quadrant, and one 12-mm trocar is placed above the first one in the midline
between the xyphoid and the first port. An optional fourth 5-mm trocar may be
inserted above the former trocar on the right side and in the anterior axillary line on
the left side. After mobilization of the colon, the ureter is identified and clipped
without transsection to prevent inadvertent urine spillage. The renal artery and vein
are dissected and divided, and the kidney is circumferentially mobilized, sparing the
adrenal. The ureter is then dissected caudally into the pelvis. An additional two (5-
and 10-mm) trocars are placed in the lower abdomen (Fig. 10.3a). After transection
of the lateral umbilical ligament, dissection is continued caudally until the detrusor
muscle fibers at the ureterovesical junction are identified. The ureter is then retracted
superior and laterally, tenting up the bladder wall at the ureterovesical junction. A
1-cm area of bladder adventitia around the ureterovesical junction is cleared, and a
bladder cuff is incised with the use of a 10-mm LigaSure Atlas™ (Valleylab,
Boulder, CO) (Fig. 10.3b). The bladder wall from one side and kidney together with
the ureter and bladder cuff from the other side remain sealed after incision and
detachment. Additional sutures on the bladder wall are not required [17].

Technical Caveats

Dissecting instruments and grasping forceps should be placed at an approximately
45-degree angle to the scope. If placed too low, instrument handling will be impaired
by the iliac bone and if too high, the instrument tips will be too close to the
kidney.
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Fig. 10.3 (a) Schematics of trocar position. (b) The bladder cuff is incised by LigaSure Atlas™
(Valleylab, Boulder, CO). (Reprinted from Tsivian et al. [17], with permission from Elsevier)

Safe dissection of the renal hilum requires two conditions: (1) medial retraction
of the colon and bowel by gravity or an additional retractor and (2) lateral retraction
of the kidney by lifting it out of the renal fossa. Lateral retraction of the kidney with
a grasper placed under the lower pole will place the vessels on tension. This is
accomplished by gently placing the lateral grasper under the ureter and lower pole
of the kidney until the grasper abuts against the abdominal sidewall. With the ureter
and lower pole of the kidney elevated, layer-by-layer anterior dissection is per-
formed with the irrigator aspirator until the renal vein is uncovered.

Transperitoneal: Hand-Assisted Nephroureterectomy

With hand-assisted NU, the kidney and proximal ureter are removed laparoscopi-
cally, and an incision is made for dissection of the distal ureter and bladder and
intact specimen removal. This approach circumvents the difficulty in performing
the most difficult portions of the procedure laparoscopically [23]. After pneumo-
peritoneum is achieved, the Pneumosleeve (Dexterity, Blue Bell, PA) device is
assembled, which consists of a plastic wound protector that is inserted into the 7- to
8-cm incision and a clear plastic sleeve that is attached to the patient’s skin by an
adhesive ring similar to an ostomy disk. With this device, the surgeon’s hand can be
used for retraction and blunt dissection. This positioning works well for the right-
handed surgeon working on a right kidney. For the right-handed surgeon working on
a left kidney, however, a slightly higher periumbilical midline placement may be
preferable. Relative to standard laparoscopic techniques, hand assistance seems to
facilitate the operative speed and safety of laparoscopic nephrectomy (LN4) without
significantly sacrificing the benefits of minimally invasive surgery [32, 33]. It also
makes intact removal of the specimen easy.
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Fig. 10.4 Site of trocars.
a, 12-mm trocar (suction-
irrigation); b, 10-mm
trocar (forceps);

¢, 5-mm trocar (forceps);
d, 10-mm trocar (camera);
e, 5S-mm trocar (Scissors).
PAL posterior axillary line,
MAL median axillary line,
AAL anterior axillary line
(Reprinted from Salomon
et al. [35] With permission
from Elsevier)

Retroperitoneal Nephroureterectomy

The retroperitoneal approach for nephroureterectomy for upper tract TCC recently
was described by Gill and Salomon et al. Salomon et al. develops the retroperito-
neal space with digital dissection, whereas Gill uses the trocar-mounted Origin
balloon distension system (Origin Medsystems, Menlo Park, CA) [34, 35]. Patients
were placed in the lateral decubitus position. 5 mm trocars (total 5 trocars) were
used, including one 12 mm, two 10 mm, and three 5 mm. A 15-mm incision was
made under the 12th rib on the posterior axillary line in front of the sacroiliac
muscles. The retroperitoneum was entered by blunt dissection. The index finger
was first used to push the peritoneum forward and then the index finger, protected
by a latex finger cover, was placed in the retroperitoneum to guide the positioning
of the other ports. A 10-mm trocar was placed at the apex of the 12th rib at the level
of the anterior axillary line, a 5-mm trocar above the iliac crest at the level of the
anterior axillary line, a 10-mm trocar above the iliac crest at the level of the median
axillary line, and a 5-mm trocar above the iliac crest at the level of the posterior
axillary line. The single 12-mm trocar was placed in the first incision made under
the 12th rib on the posterior axillary line (Fig. 10.4). A pneumoretroperitoneum is
created by applying 10-15 mmHg of CO, pressure. The initial maneuver is to clip
ligate the upper ureter in continuity as a precaution to prevent urinary distention of
the distal ureter. The renal artery and vein are individually controlled, and the renal
specimen is circumferentially mobilized retroperitoneoscopically external to
Gerota’s fascia. If necessary, the adrenal gland is excised en bloc with the speci-
men. The ureter, along with en bloc gonadal vein and periureteral adipose tissue,
are mobilized distally beyond the common iliac vessels. Gentle cephalad traction
on the ureter with a laparoscopic 5-mm atraumatic small bowel clamp, combined
with precise dissection with J-hook electrocautery, delivers the entire cystoscopi-
cally mobilized, intact distal ureter and bladder cuff into the upper retroperito-
neum. Laparoscopic visualization of the prior intravesically placed endoloop tie
around the intramural ureter provides assurance that the entire ureter has been
retrieved without leaving any fragment of urothelium behind. The retroperitoneum
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is inspected for bleeding, a suction drain is inserted, and the pneumoretroperito-
neum is exsufflated. The laparoscopic ports are removed and the puncture site is
closed using 2-zero polyglycolic acid sutures.

Specimen Entrapment and Delivery

The en bloc specimen is entrapped in an Endo Catch™ bag (Covidien, Dublin,
Ireland) and extracted intact through an appropriate muscle splitting extension of
the primary port site incision. The Endo Catch™ is a transparent sack that comes
with a metal ring that readily opens the mouth of the sack when it is deployed (simi-
lar to a butterfly capture net), resulting in easy manipulation of the specimen into the
sack. However, if a laparoscopic-assisted or open approach to the distal ureter has
been used, then entrapment is not a necessary step because the specimen can be
removed directly by the surgeon’s hand.

Technical Caveats

During port placement, every effort should be made to separate out the ports as
much as possible. Frustrating “clashing of swords” occurs if the trocars, and there-
fore the laparoscopic instruments, are located in close proximity. Thus, the anterior
axillary line (AAL) port can be positioned even more anterior to the axillary line;
however, the lateral peritoneal reflection must be clearly visualized laparoscopically
and avoided before the AAL port is inserted. Similarly, care must be taken to avoid
pleural injury during placement of the upper midaxillary line (UMAL) port. The
12-mm lower midaxillary line (LMAL) port must be located at a considerable dis-
tance (>3 cm) cephalad to the iliac bone. The unyielding bone significantly compro-
mises the torque capability of a trocar placed adjacent to it.

Detachment of the upper renal pole from the undersurface of the adrenal gland
must be performed meticulously using a fore-oblique (30-degree) laparoscope and
electrocautery for hemostasis. Persistent venous oozing from the adrenal bed can
result in significant bleeding postoperatively.

Intraoperative Difficulties
Peritoneal Rent

A peritoneal rent may occur either initially during balloon inflation or subsequently
during laparoscopic dissection. Usually a peritoneal rent does not cause significant
problems, and the procedure can be completed retroperitoneoscopically. However, ade-
quate medial retraction of the kidney by a fan retractor inserted through the UMAL port
may be necessary to maintain operative exposure in the retroperitoneal space. Two
points must be kept in mind: (1) intra-abdominal viscerae must be thoroughly inspected
by inserting the laparoscope through the peritoneal rent to rule out iatrogenic injury, and
(2) the peritoneal cavity must be drained of CO, prior to terminating the procedure.
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Identification of the Renal Hilum

If the renal hilum cannot be located, the surgeon should reinsert the laparoscope
slowly and identify the psoas muscle. The psoas muscle should then be crossed
from lateral-to-medial in a cephalad direction and a search conducted for arterial
pulsations near its medial border. Pulsations of the fat-covered renal artery or aorta
are usually identifiable. Gentle dissection with the tip of the suction device and
electrosurgical scissors or hook is performed directly toward the pulsations. The
aorta or renal artery are identified and traced to the renal hilum. Alternatively, the
ureter can be identified and followed cephalad to the hilum. Dissection through the
perirenal fat may identify the surface of the kidney, which can then be dissected
toward its hilum.

Persistent Hilar Bleeding After Ligation of the Renal Pedicle

Persistent renal hilar bleeding generally indicates the presence of an overlooked,
patent accessory renal artery. After flow is controlled from the main renal artery, the
renal vein should appear flat and devoid of blood. A normally distended renal vein
at this juncture indicates continued arterial inflow through an accessory renal artery.
In this circumstance, division of the distended renal vein with an endo-GIA stapler
interrupts venous outflow with a resultant increase in intrarenal venous back pres-
sure. This causes persistent oozing during the remainder of the dissection. One
should search for an accessory renal artery in this situation.

Prolongation of Pneumoperitoneum and Intravesical
Tumor Recurrence (IVR)

In a recent clinical trial it was found that prolonged peumoperitoneum over 150 min-
utes and presence of lymphovascular invasion were associated with an increased
risk of intravesical tumor recurrence after laparoscopic robotic nephrourterectomy
for upper tract urothelial carcinoma.

Port Site Recurrence

Port Site Recurrence (PSR) following laparoscopic tumor resections has been
reported for a variety of tumors. Though PSR is a rare phenomenon, they most com-
monly occur following nephroureterectomies for upper tract urothelial carcinoma.
Previous cases of upper tract urothelial carcinoma were reported. In a recent case
report of a PSR following a robotic assisted nephroureterectomy for the sarcoma-
toid variant of urothelial carcinoma of the upper urinary tract was described [36].
Prolonged peuomoperitoneum can casue port site seeding during laparoscopic sur-
gery for upper tract urothelial tumors [37].
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Difficulties in Laparoscopic Partial 1 1
Nephrectomy

Ahmed Al-Kandari, Ricardo Brandina,
Robert J. Stein, and Inderbir S. Gill

Introduction

Renal masses are more frequently diagnosed with the advent of routine abdominal
imaging like ultrasound followed by computerized tomography (CT) scan, which
has resulted in the need for more intervention. Among the different approaches,
partial nephrectomy has proved the test of time. This has been duplicated by laparo-
scopic partial nephrectomy. Gill et al. have published the largest comparative study
between laparoscopic partial versus open partial nephrectomy, in which they proved
that laparoscopic partial nephrectomy (LPN) had a very comparable oncological
benefit with superior functional outcome and minimal morbidity [1]. This highly
advanced laparoscopic technique is being utilized in more centers around the world
with very similar results to what has been published. In this chapter, the technique
of laparoscopic partial nephrectomy that the authors utilize will be described and
the important steps will be explained. This includes surgeon and patient preparation,
intraoperative steps including laparoscopic approach, kidney dissection, intraopera-
tive ultrasound, hilar control, partial nephrectomy, renal bed management, and fin-
ishing the procedure [2]. Difficult case scenarios that require special attention will
also be discussed, such as renal impairment, solitary kidney, hilar mass, central
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mass, multiple renal arteries, renal masses with vascular pathology, and previously
operated kidneys. LPN in obese patients, cystic masses, renal masses with uretero-
pelvic junction pathology, and horseshoe kidney will also be discussed. The authors’
aim in this chapter is to provide practical guidelines and to review common and
uncommon difficulties and explain ways to overcome them. This chapter will high-
light important technical aspects of LPN that are done in the standard laparoscopic
way; hand-assisted or robot-assisted techniques will not be discussed.

Surgeon Preparation

It is of utmost importance that the laparoscopic surgeon, when considering a laparoscopic
partial nephrectomy, should master certain skills and make various preparations:

Mastery of open partial nephrectomy skills

Mastery of intracorporeal suturing skills

Observe a video that illustrates the technique of laparoscopic partial nephrectomy

Prepare all the essential instruments to help complete the procedure (the instru-

ments will be described later)

Include a good camera person and skilled laparoscopic nurse

6. Inform the anesthetist that the surgery will be time-consuming, especially at the
beginning, and that a cooperative atmosphere is needed

7. Start with peripheral exophytic lesions

8. Prepare the sutures and other materials, such as hemostatic agents

b

9]

Case Preparation

1. Imaging review: It is essential that thorough imaging review be done with prior
operative planning to help anticipate difficulties and deal with them. Therefore, it is
recommended that a CT scan of the abdomen with angiographic images be assessed
for proper tumor size and location in respect to vascular and ureteral anatomy.

2. Laboratory investigations: Full blood tests, including complete blood count,
coagulation profile, and blood for cross-match, should be performed. A renal
function test should also be performed, as well as other full biochemical profiles,
with routine urine tests.

3. Consent form: It is important to fully explain to the patient the possibility of an
open conversion as well as the possibility of a total nephrectomy, as this is more
likely in the beginning of the series.

Positioning

1. The authors commonly place a ureteric catheter after cystoscopy in order to
access the integrity of the collecting system with retrograde methyelene blue.

2. The patient is placed in a modified flank position, with all pressure points sup-
ported, with antiembolic stockings and pneumatic compression devices for the
lower limbs (Fig. 11.1).
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Fig. 11.1 Patient position in modified flank position with pressure areas padded, antiembolic
stockings and pneumatic compression on lower limbs applied

Standard Essential Equipment (Used by the Authors)

NI R L=

10.
11.

30° lens laparoscope (Karl Storz, Tuttlingen, Germany)

Non-traumatic non-locking bowel forceps (Karl Storz, Tuttlingen, Germany)
Electrocautery scissors (Karl Storz, Tuttlingen, Germany)

Battery-activated suction/irrigation device (Stryker Endoscopy, San Jose, CA)
Needle holders (Ethicon, Inc., Somerville, NJ)

Laparoscopic Satinski clamp (Karl Storz, Tuttlingen, Germany)

10-mm Endo Catch™ bag (Covidien, Dublin, Ireland)

Hemostatic agent (FloSeal™, Baxter International Inc., Deerfield, IL) with its
applicator

Hem-o-10k® polymer clips (10 mm) with applier (Teleflex Medical, Research
Triangle Park, NC)

Surgicel® (Ethicon, Inc., Somerville, NJ), which will be made into a bolster
2.0 Vicryl™ on CT 1 needle 15-cm length (Ethicon, Inc., Somerville, NJ)

Standard Technique of Laparoscopic Partial
Nephrectomy for Peripheral Lesion

1.

The authors usually use a transperitoneal approach, with trocar placement as
seen in Fig. 11.2. Then, after the colon is mobilized, the retroperitoneum can be
accessed using electrocautery, such as the Harmonic Scalpel® (Ethicon
Endo-Surgery, Cincinnati, OH) or the LigaSure™ device (Valleylab, Boulder,
CO). The authors previously used a retroperitoneal approach, but have moved on
to a transperitoneal approach as it allows a larger and better working space with
minimal morbidity.
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2. Renal mobilization is accomplished using blunt and sharp dissection, and the
perinephric fat is removed from the kidney, except at the tumor site where it is
left intact.

3. Hilar dissection is then carried out with aid of kidney traction. The authors do
not isolate the renal artery or vein since a mass clamping is done at the time of
the partial nephrectomy using the Satinski clamp (Fig. 11.3a—d).

Fig. 11.3 Schematic
drawings showing the hilar
clamping with Satinski
clamp, with different views
illustrating the direction of
the clamp in relation to the
abdomen and vessels. (a)
Outside view of the
Satinski clamp showing the
port used. (b) Outside and
inside view of Satinski
clamp. (¢) View showing
the suction device that can
be used to carefully
visualize the renal vessels
during clamping. (d) Inside
view of Satinski clamp
showing complete and
mass clamping of the renal
vessels (Reprinted with
permission, Cleveland
Clinic Center for Medical
Art & Photography ©
1998-2009. All Rights
Reserved)
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Fig. 11.3 (continued)

4. Intraoperative laparoscopic ultrasound is routinely used to assess the tumor
depth, aid in a precise excision, and also exclude any small intrarenal masses
(Fig. 11.4a—c).

5. Strict stopwatch time calculation then begins to measure warm ischemia time,
which should be as short as possible to minimize renal damage, which is done
with a Satinski clamp. The authors commonly administer diuretics (furose-
mide, mannitol) to minimize the warm ischemia effect.

6. The site of resection is scored with a 5-mm margin around the tumor using the
electrocautery scissors. Cutting of the mass is done as sharply as possible, tak-
ing care to avoid cutting into the mass.

7. The mass is then put aside or placed into a 10-mm Endo Catch™ bag and kept
until the end of the procedure.

8. The bed of the resected area is sutured with 2.0 Vieryl™ on CT 1 needle to
oversew bleeding vessels as a first layer.

9. The renal hilar ligation is removed to reperfuse the kidney while suturing the
renal bed vessels; this minimizes warm ischemia time with acceptable visibility
and bleeding.
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Fig.11.4 (a) Intraabdominal picture showing ultrasound probe. (b) Intraabdominal picture show-
ing ultrasound probe (which helps decide the margins) of the tumor and hock used to score the
margins. (¢) Ultrasound of the tumor

10. The integrity of the pelvicaliceal system is checked with methylene blue and
the pelvicaliceal system is oversewn.

11. A pre-made Surgicel® bolster is inserted into the renal bed and is fixed with a suture
with a Hem-o-lok® clip at one end. The suture is tightened with the Hem-o-1ok® clip
to save time.
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12. A coagulating agent (FloSeal™) is applied at the renal bed.
13. The area is irrigated with normal saline and suction is applied. A drain is
inserted near the area (Figs. 11.5, 11.6, 11.7, 11.8, 11.9, 11.10, and 11.11).

Fig.11.5 Schematic
drawing showing cold
scissor cutting of the tumor
(Reprinted with
permission, Cleveland
Clinic Center for Medical
Art & Photography ©
1998-2009. All Rights
Reserved)

Fig.11.6 Schematic
drawing showing
methylene blue leakage
from the opened collecting
system (Reprinted with
permission, Cleveland
Clinic Center for Medical
Art & Photography ©
1998-2009. All Rights
Reserved)

Fig. 11.7 Schematic
drawing showing first layer
closure of the collecting
system and bleeding
vessels with CT-1 Vicryl™
running suture (Reprinted
with permission, Cleveland
Clinic Center for Medical
Art & Photography ©
1998-2009. All Rights
Reserved)
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Fig.11.8 Schematic
drawing showing second
layer closure with CT-1
Vicryl™ interrupted suture
involving renal capsule and
then use of Hem-o-1ok®
clips to hold sutures
(Reprinted with
permission, Cleveland
Clinic Center for Medical
Art & Photography ©
1998-2009. All Rights
Reserved)

Fig.11.9 Schematic
drawing showing the
application of Surgicel®
bolster under the second
layer of suture line
(Reprinted with
permission, Cleveland
Clinic Center for Medical
Art & Photography ©
1998-2009. All Rights
Reserved)

Fig. 11.10 Application of
Surgicel® bolster
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Fig.11.11 Operative
picture showing the
application of FloSeal™ at
the operated site

Currently, the authors omit the Surgicel® bolster as others have described.
Careful and efficient suturing of the collecting system and renal parenchyma com-
bined with the application of FloSeal™ routinely produces excellent hemostatic
results.

Common Difficulties in Laparoscopic Partial Nephrectomy
Bleeding

If the vascular pedicle is not clamped completely, then bleeding (both venous
and arterial) can commonly occur. This can be quite bothersome and lead to dif-
ficulties in visualization. The assistant should be actively helpful in using suc-
tion to expose the field well and the surgeon should work promptly to oversew
the bleeding point. Alternative ways of pedicle reclamping to include possible
accessory vessels can be considered. The use of compressing gauze on a bleed-
ing point by the assistant can also be helpful. If the surgeon still encounters a
disturbing bleeder that inhibits visibility after implementing all of the above,
then the option of open conversion should be considered since patient safety and
achievement of oncologic control are the priorities in cancer treatment. On other
occasions in which there is a normal contralateral kidney and a sizable tumor of
around 6-7 cm, the option of total radical nephrectomy can be considered.
Careful hemodynamic monitoring should be performed with blood transfusion
when significant bleeding occurs, especially if hypotension is encountered. The
decision of blood transfusion is commonly a joint decision between the anesthe-
tist and surgeon.

Opening the Pelvicaliceal System During Deep Renal Resection

This is a common procedure during partial nephrectomy and should be antici-
pated during resection of deep tumors or polar lesions. The tissues’ appearance
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should be noted along with any leakage of methelyne blue. Accurate closure is
important to avoid urine leakage. This can be done with 2.0 Vicryl™ and also can
be oversewn during renorrhaphy. Confirmation of absence of leakage is important
to avoid complications. Difficulty can be encountered if the repair has to be done
in the depth of resection where the needle cannot be rotated easily. In this case,
consider bolster renorrhaphy, which will close the defect and solve the problem.
Subsequently, it is important that the trajectory of the excised bed be wide to
facilitate suturing.

Challenging Difficulties During Partial Nephrectomy
Renal Mass Near the Hilum

A hilar mass can be quite challenging during laparoscopic partial nephrectomy
since proper hilar control is essential in order to perform the procedure and
requires significant experience and can be tedious even in an open procedure. In
a reported series of LPN, 6-19.1% of renal masses were hilar in location
(Fig. 11.12) [2, 3]. In this situation, one should try to dissect the renal vessels as
medial as possible to allow application of the vascular clamp. In rare cases
where the mass is adherent to a small part of the renal vein that requires exci-
sion, vascular repair may be necessary. Therefore, the authors suggest that these
cases should be performed by surgeons with sufficient experience in laparo-
scopic partial nephrectomy. Total nephrectomy should be considered if the pro-
cedure cannot be safely completed, especially if there is a normal contralateral
kidney. Extreme care in these cases is required to avoid cutting through tumor
or leaving residual tumor; therefore, confirming negative margins is important
in these cases.

Fig.11.12 CT scan image
showing a renal mass at
hilar location
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Fig. 11.13 CT scan
showing a renal mass
approaching the central
part of the kidney

Centrally Located Tumors

Centrally located renal masses comprise a reasonable percentage—nearly 40% of
the masses that the authors manage with LPN (Fig. 11.13) [2]. The authors typically
utilize intraoperative ultrasound to localize the tumor and assess the depth of pene-
tration. After hilar control (as previously described), the authors incise the renal
parenchyma over the mass with cold shears and dissect around the mass with 5 mm
of free margin. The procedure is then completed as routine. It is very important not
to cut into the tumor in these cases, and that the margins be negative, which can be
reviewed by frozen section pathological testing. Suture repair of the renal bed is
done as previously described. Again, the use of bolster with parenchymal closure
will usually be adequate for repair of the renal bed. The main major complication in
this group was late-onset hematuria, which necessitated angiographic embolization.
This facility should be available at centers where these advanced procedures are
performed [4]. Again, experience is essential in these cases and the option of total
nephrectomy must be considered if difficulty is anticipated.

Solitary Kidney and Compromised Renal Function Cases

A renal mass in a solitary kidney can be quite challenging (Fig. 11.14). Animal stud-
ies have described the relationship between the duration of warm ischemia and the
magnitude of subsequent renal dysfunction. However, direct translation of these
data to clinical practice is limited by significant anatomical and physiological dif-
ferences among species. Current clinical data support a safe warm ischemia time
limit of 30 min in patients with normal preoperative kidney function [5]. While
laparoscopic partial nephrectomy is technically feasible for a tumor in a solitary
kidney, warm ischemia time was longer and complication rates higher compared
with open partial nephrectomy in early series [6]. In addition, although average loss
of renal function at 3 months is equivalent (after accounting for warm ischemia
time), a greater proportion of patients required dialysis temporarily or permanently
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Fig. 11.14 Renal mass in
a left solitary kidney

after laparoscopic partial nephrectomy in that series. Therefore, some authors sug-
gest that, during early series of LPN, open partial nephrectomy may be the preferred
nephron-sparing approach for patients at high risk for chronic kidney disease [6]. Of
485 patients undergoing LPN between September 1999 and August 2005 at the
authors’ institution, 48 (10%) had compromised baseline renal function (serum cre-
atinine 1.5 mg/dL or greater, group I). Outcomes were compared with 437 patients
undergoing LPN with normal baseline renal function (serum creatinine less than
1.5 mg/dL, group II). Both groups were compared regarding perioperative data,
complications, and renal functional and oncologic outcomes. Group I patients were
older (67.6 vs. 58.6 years, P < 0.001) and had higher American Society of
Anesthesiologists scores (2.8 vs. 2.4, P < 0.001), higher Charlson Comorbidity
Index (1.9 vs. 0.7, P < 0.001), and larger tumors (3.3 vs. 2.7 cm, P = 0.01).
Intraoperative data, postoperative outcomes, overall complications, and pathologic
data were similar between groups. At a mean follow-up of 21 months, the deteriora-
tion in serum creatinine and estimated glomerular filtration rate was similar between
groups (P = 0.99 and 0.89, respectively). Dialysis was required in five patients
(10%) in group I and three patients (0.6%) in group II (P < 0.001). Within group I,
older patients (older than 70 years) with prolonged warm ischemia (greater than
30 min) had significantly worse renal functional outcomes. Comparing groups I and
II, estimated 5-year overall survival was 78% versus 90% (log rank = 0.01) and
cancer-specific survival was 100% versus 98% (log rank = 0.65). The authors con-
cluded that older patients with compromised renal function and warm ischemia time
greater than 30 min are at high risk for renal dysfunction after LPN. Alternate
nephron-sparing methods, including hypothermia or probe-ablation, should be con-
sidered in these patients [7]. Therefore, it is the authors’ opinion that LPN in
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solitary kidney or with compromised renal function should be done by an experi-
enced surgeon. To minimize the complications on renal function, cold ischemia
through an open approach should be considered and patient counseling about pos-
sible temporary postoperative dialysis should be explained. If warm ischemia is
considered, then the authors recommend early unclamping as described
previously.

Presence of Vena Caval or Abdominal Aortic Pathology

Patients with vascular pathology involving the great vessels like abdominal aortic
aneurysm, post aortic graft or vena caval pathology are prone to develop renal
masses and require therapy. Those patients are typically elderly with comorbid
medical conditions such as diabetes, hypertension, and mostly are on anticoagulants
or antiplatelets. Subsequently they are high-riskanesthesia patients, requiring a
careful approach and are considered challenging cases. The authors have reported
on 17 cases of LPN in such a group of patients, with very acceptable and safe out-
come [8]. The important aspects of managing such difficult patients is proper pre-
operative evaluation, including CT angiography to assess the renal vasculature and
relation to the vascular pathology. Vascular surgeon consultation and possible intra-
operative advice from that perspective is also important. Finally, the most important
aspect is careful pre-, intra-, and postoperative anesthetic management with the
need for invasive monitoring and intensive care unit (ICU) postoperative care for
this group of high-risk patients. The careful surgical steps of LPN and accurate
hemostasis is absolutely mandatory in this subgroup of patients who will mostly
require antiplatelets or anticoagulants postoperatively.

Diaphragmatic Injury During Partial Nephrectomy

Inadvertent diaphragmatic injury can occur during laparoscopic renal or adrenal
surgery, especially in difficult cases. The authors have reported a 0.7% risk in a
large series of 1850 cases of laparoscopic renal and adrenal surgery. Four cases of
diaphragmatic injury occurred during LPN. These injuries were recognized imme-
diately and managed with non-absorbable running suture. The outcomes of these
injuries were excellent in all cases. Although uncommon, managing these types of
difficulties is an important aspect in performing laparoscopic partial nephrectomy
safely [9].

Laparoscopic Partial Nephrectomy in the Presence
of Multiple Renal Arteries

The authors reported on LPN in kidneys with multiple arteries and compared those
outcomes with LPN outcomes in patients with conventional renal arterial anatomy.
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In the authors’ series, since September 1999, LPN was performed for tumors in 333
patients. From this prospectively maintained database, the authors identified 60
patients with multiple renal arteries and 273 patients with a single renal artery to the
operated kidney. All patients underwent three-dimensional computed tomography
preoperatively for accurate delineation of the tumor and renal vascular anatomy.
The clinical and operative data were reviewed to assess critical outcomes. The base-
line parameters, including tumor size (P = 0.87), were similar in the two groups.
Intraoperatively, the method of vascular control, tumor parenchymal extension
depth (P = 0.40), number requiring pelvicaliceal repair (P = 0.62), and specimen
weight (P = 0.49) were similar between the two groups. Similarly, the warm isch-
emia time (P = 0.60), operative time (P = 0.15), blood loss (P = 0.37), and intraop-
erative (P = 0.52), postoperative (P = 0.48), and late complication (P = 0.64) rates
were similar between the two groups. The authors’ conclusion was that LPN can be
efficaciously performed in the presence of multiple renal vessels. Preoperative eval-
uation with three-dimensional computed tomography is recommended to have pre-
operative knowledge of the renal vasculature and thereby minimize iatrogenic injury
[10]. It is important that all the vessels to be included in the hilar clamp to minimize
the intraoperative bleeding and subsequently the excision of the tumor and the ren-
orrhaphy will be optimal.

Laparoscopic Partial Nephrectomy in Previously Operated Kidney

Previous renal surgery has been considered a relative contraindication to LPN
because of perirenal surgical adhesions. The authors reported on their experience of
LPN in previously operated kidneys in which 25 patients (3.7%) had undergone
previous ipsilateral open or percutaneous renal procedures. Previous renal surgery
included open surgery in 12 patients (nephro/pyelolithotomy in 8, pyeloplasty in 2,
and partial nephrectomy in 2) and percutaneous surgery in 13 (percutaneous neph-
rolithotomy in 9 and renal biopsy in 4). The mean interval from previous surgery
was 6.6 years (range 0.3-34). LPNs (16 transperitoneal and 9 retroperitoneal) were
successful in all patients. The mean tumor size was 2.5 cm (range 1-5.6), the warm
ischemia time was 35.8 min (range 22-57), and the estimated blood loss was
215 mL (range 25-600). The mean operative time was 3 h (range 1.5-4.5), and the
hospital stay was 3.1 days (range 1-7.6). Histopathologic examination confirmed
renal cell carcinoma in 19 patients (76%). No open conversions were needed, and
no kidneys were lost. No intraoperative complications were reported, but three post-
operative complications (12%) developed, including blood transfusion in one, nau-
sea and epistaxis in one, and compartment syndrome requiring fasciotomy in one
patient. The results of the authors’ study have shown that, in select patients, LPN is
feasible after previous ipsilateral renal surgery. However, the procedure can be tech-
nically challenging, and adequate previous experience with LPN is necessary [11].
As in any difficult situation, the patient must be informed of the possibility of total
nephrectomy or open conversion, and priority must be given to the patient’s safety
and cancer control.
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Laparoscopic Partial Nephrectomy in Obese Patients

Obesity is occasionally encountered during laparoscopic renal surgery and is consid-
ered technically challenging because of the anesthetic as well as the access issues
related to laparoscopy. The authors reported their series from August 1999 to
December 2004 in which 140 obese (group 1) and 238 nonobese (group 2) patients
underwent laparoscopic partial nephrectomy at their institution. The demographics,
operative data, and perioperative complications of these two groups were compared.
Group 1 had a significantly greater incidence of hypertension and diabetes. In groups
1 and 2, respectively, the mean estimated blood loss was 310 mL (range 50-1500) and
249 mL (range 50-2500), the mean operating time was 3.4 h (range 2.5-6) and 3.4 h
(range 1.5-6), and the mean warm ischemia time was 31 min (range 15-51) and
32 min (range 12-60). Intraoperative complications occurred in eight patients (5.7%)
in group 1 and 20 (8%) in group 2 (P = 0.19), with a blood transfusion rate of 6% and
3%, respectively (P = 0.42). The postoperative complication rate was not significantly
different between the two groups (13% vs. 9%, P = 0.77). The mean hospital stay was
2.8 days (range 1-8) for group 1 and 3.5 days (range 1-32) for group 2. Retroperitoneal
access was associated with a shorter operative time and hospital stay in both groups.
The authors concluded that laparoscopic partial nephrectomy was performed safely in
obese patients, with a perioperative complication rate similar to that of non-obese
patients. The retroperitoneal approach was associated with a shorter operative time
and hospital stay in the obese and non-obese patients [12]. In another series from the
John Hopkins group on LPN, comparison of obese versus non-obese patients who
underwent LPN revealed similar perioperative outcomes, with the exception of a
greater blood loss in the obese patient cohort (391.7 = 308.6 vs. 280.9 = 202.1 mL).
Finally, in comparing perioperative data among non-obese patients who underwent
open partial nephrectomy (OPN) versus LPN, those who underwent LPN were found
to have improved operative times (248.9 £ 45.0 vs. 181.1 £ 62.4 min), less blood loss
(412.4 £274.6 vs. 280.9 + 202.1 mL), fewer intraoperative complications (21.4% vs.
1.8%), and shorter length of hospital stay (6.3 + 2.8 vs. 3.2 + 1.6 days). Laparoscopic
partial nephrectomy has significantly better perioperative outcomes than open partial
nephrectomy in both the obese and non-obese populations. As of late, the authors
perform LPN via a transperitoneal approach in all patients, including obese patients,
with excellent outcomes [13].

Laparoscopic Partial Nephrectomy in Cystic Lesions

LPN in cystic lesions, which are typically complex renal cysts of Bosniak 3 or over, are
best managed laparoscopically as this minimizes the morbidity of open surgery and
achieves the diagnostic and therapeutic goals needed. But extreme care should be used
when approaching the cyst so as not to puncture it and cause spillage, since malignancy
is a serious risk of tumor spillage. The authors reported on their experience regarding
cystic renal masses, which comprised 17.1% of their series and compared the out-
comes to similar sized solid masses. No cyst spillage was encountered. Only one local
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recurrence was found during follow up, although the margins were negative. Surgical
outcomes of LPN for suspicious cystic masses are similar to those of LPN for solid
tumors. However, extreme caution and refined laparoscopic technique must be exer-
cised to avoid cyst rupture and local spillage [14]. This includes the handling of the cyst
during dissection and excision. Also, preparation of the retrieval bag is important to
avoid accidental cyst rupture by the surgeon and assistant at the end of the procedure.

Laparoscopic Partial Nephrectomy in Horseshoe Kidney

Horseshoe kidney is an anatomically challenging kidney because of its vascular
anatomy, specifically in relation to LPN. Subsequently, detailed preoperative imag-
ing with CT angiography is essential to preoperatively identify the vascular pedicle
close to the tumor area so that it may be clamped during tumor excision. Subsequently,
the same technique is used to complete the procedure. Since the renal anatomy and
position of the kidney is abnormal, extra care is required for deep tumors and repair
of the collecting system is essential [15].

Laparoscopic Partial Nephrectomy for Tumor in the Presence
of Nephrolithiasis or Pelvi-Ureteric Junction Obstruction (PUJO)

Fifteen (3%) of 548 patients who underwent LPN (November 1999-May 2005) had
concomitant calculus/PUJO. The calculus/PUJO was treated in six, either before
(one), during (three), or after (two) LPN, depending on the presence of obstruction.
The remaining nine patients were monitored as they had a punctate and unobstruct-
ing stone burden. The mean (range) tumor size was 2.7 (1.4—4) cm, the operative
duration was 3.8 (2—-6) h, the warm ischemia time was 34.8 (22—53) min, and blood
loss was 237 (50-600) mL. Two patients with concomitant PUJO had a single-
session dismembered Anderson-Hynes pyeloplasty and LPN. Three patients with
smaller stones (5—12 mm) had extracorporeal shock wave lithotripsy, percutaneous
nephrolithotomy, or ureteroscopic removal before (one) or after (two) LPN. One
patient with a larger 1.6-cm obstructing renal pelvic calculus had laparoscopic flex-
ible pyeloscopy, but the stone was not visualized. At the end of all treatments, the
6-month tumor-free and stone-free rates were 15/15 and 11/13, respectively. The
authors concluded that patients with a concomitant small renal mass and calculus/
PUJO can be successfully managed in a simultaneous or staged manner using mini-
mally invasive techniques. In managing such cases, it is very important to ensure
patency of the ureter during LPN to avoid urine leakage complication [16].

Laparosopic Partial Nephrectomy After Targeted Therapy
Targeted therapy is currently used in locally advanced renal cell carcinoma and meta-

static disease. Subsequently surgical resection of renal tumors are indicated. The
authors retrospectively identified patients with renal cell carcinoma treated with
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sunitinib, sorafenib, or bevacizumab plus interleukin-2 before tumor resection.
Between June 2005 and August 2008, 19 patients were treated with targeted therapy
and subsequently underwent resection. Surgical extirpation involved an open and a
laparoscopic approach in 18 and 3 cases, respectively, for locally advanced (8),
locally recurrent (6), and metastatic disease (3). Two patients with extensive bilateral
renal cell carcinoma were also treated to downsize the tumors to enable partial
nephrectomy. Perioperative complications were noted in 16% of patients. One patient
had a significant intraoperative hemorrhage and disseminated intravascular coagu-
lopathy from a concomitant liver resection. An anastomotic bowel leak and abscess
were noted postoperatively in another patient who underwent en bloc resection of a
retroperitoneal recurrence and adjacent colon. Two patients (11%) had minor wound
complications, including a wound seroma and a ventral hernia. Pathological analysis
of 20 specimens revealed clear cell, chromophobe, and unclassified renal cell carci-
noma in 80%, 5%, and 10% of cases, respectively. One patient (5%) had a pathologi-
cal complete response. Surgical resection of renal cell carcinoma after targeted
therapy is feasible with low morbidity in most patients. However, significant compli-
cations can occur, raising concern for possible compromise of tissue and/or vascular
integrity associated with surgery in this setting. Although the number of cases treated
by LPN is small in this difficult subgroup of patients, it was technically feasible with
more than average complications that need careful management [17].

Decreasing Complications in Laparoscopic
Partial Nephrectomy

Laparoscopic partial nephrectomy, in contrast, is a technically challenging procedure.
Although the intermediate oncologic outcomes are comparable to those of the open
experience, there are concerns related to warm ischemia time, and there is a risk of
major complications such as urinary leakage and hemorrhage requiring transfusion [2].

Centrally located renal tumors may be associated with more complications
according to some series. Provided that there is adequate laparoscopic expertise, the
outcome of laparoscopic partial nephrectomy for central tumors is comparable to
that of peripheral tumors. The main major complication in this group was late-onset
hematuria, which necessitated angiographic embolization. This facility should be
available at centers where these advanced procedures are performed [4].

Urine leakage after laparoscopic partial nephrectomy has been reported in some
series to be 10.5%. Urine leak is a complication unique to partial nephrectomy that
is more commonly noted when a larger endophytic mass involves the renal collect-
ing system. Most leaks resolve with prolonged drainage or replacement of a ureteral
stent [18]. The meticulous repair of the collecting system in a bloodless field and the
renorrhaphy that the authors use has rarely lead to urine leakage in their series.

Hemorrhage during or after laparoscopic partial nephrectomy is reported to be
less than in open series, and, with the renal hilar clamping as described in the
authors’ technique [2], it is a very manageable issue. Hilar tumors in close proxim-
ity to the interlobar vessels can even be managed laparoscopically without difficulty
but require experienced hands [3].
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Finally, renal impairment is a risk after laparoscopic partial nephrectomy.
Multiple studies have considered the warm ischemia time of 30 min is satisfactory
in not affecting renal function especially if there is a normal contralateral kidney.
Lately, with improved technique, the authors reported halving the warm ischemia
time by early unclamping while repairing the renal bed with excellent renal function
preservation [19]. Others have reported on artery only occlusion with better renal
function preservation, although only on a small series [20].

In conclusion, the authors are pleased that, in their series, warm ischemia time of less
than 30 min can be achieved in most cases of LPN, which subsequently will not harm
the kidneys in most cases, but this technique requires significant surgical experience.

Overcoming Difficulties During Laparoscopic
Partial Nephrectomy

The authors recommend the following steps to overcome difficulties during LPN:

1. Proper preoperative workup, including CT angiography, renal function tests,
complete blood cell count (CBC), blood for cross-match.
. Proper instruments, sutures, and hemostatic agents.
. Intraoperative ultrasound assessment of tumor depth.
. Careful hilar dissection and clamping in preparation for tumor excision.
. Tumor excision with 5-mm margin, and then repair of the renal bed in efficient
and expeditious way.
6. Careful postoperative evaluation of early outcome including renal function tests,
CBC, and confirming absence or resolution of urine leakage and evaluation of
surgical margin for oncologic control.

[ I SO I )

The issue of robotic assisted versus pure laparoscopic partial nephrectomy:

In a large comparative analysis of 500 cases shows that robotic partial nephrec-
tomy offers a wider range of indications, better operative outcomes and lower peri-
operative morbidity than laparoscopic partial nephrectomy. Overall, the quest for
trifecta seems to be better accomplished by robotic partial nephrectomy, which is
likely to become the new standard for minimally invasive partial nephrectomy [21].

Conclusion

Laparoscopic partial nephrectomy has duplicated open surgery in a very competitive
and comparable way. It does require significant laparoscopic surgical skills and care-
ful pre-, intra-, and postoperative measures. Currently, more complex cases can be
done laparoscopically with excellent results, but as previously stated, such cases
require more experienced hands to achieve the best results. Although robotic assisted
partial nephrectomy is being utilized more with excellent outcome, there is still a
need for pure laparoscopic partial nephrectomy especially in developing world due
to economic burden.
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Adrenalectomy

Mahesh R. Desai and Arvind P. Ganpule

Introduction

Laparoscopic adrenalectomy is the method of choice in the majority of adrenal
lesions. The open surgical approach for adrenal lesions requires a long skin incision,
which at times may require muscle and rib cutting. The laparoscopic approach is
quick and safe, the magnification offers excellent visibility, and blood loss is sub-
stantially decreased if the surgical technique is meticulous. Adrenalectomy is also
one of the few laparoscopic procedures in which, due to the quick access to the area
in question, has a shorter operative time [1]. Although there is general agreement on
use of this approach for benign and small lesions, the issue of the laparoscopic
approach in adrenocortical carcinomas remains unresolved [2]. This chapter dis-
cusses operative technique and troubleshooting measures. The steps, which require
attention before and during adrenalectomy include:

1. Preoperative preparation of the patient

2. Preoperative imaging to ascertain the possible nature of the disease and the status

of the contralateral gland

Port placements to ensure unhindered dissection

4. Tips and tricks to identify the adrenal vein and prevent hemorrhage during the
procedure
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Surgical Anatomy

The right gland is more superiorly located in the retroperitoneum. It is almost
directly cranial to the upper pole of the right kidney. Surrounding structures include
the liver anterolaterally, the duodenum anteromedially, and the inferior vena cava
medially. It is also important to note that there is often a retrocaval extension of the
gland on the right side. These facts are important for optimal port placement and
dissection in relation to the vena cava. The left gland is crescentic and medial to the
upper pole of the left kidney. The upper and anterior aspects are related to the stom-
ach, tail of the pancreas, and splenic vessels [3]. During dissection of the splenic
flexure, the above structures need to be protected.

The arterial supply to the adrenal gland originates from three sources. Superiorly,
from the inferior phrenic artery, few branches directly originate from the aorta. At
times, branches from the aorta also supply the adrenal. Most of the time, no definite
artery can be identified. Frequently, both the adrenals are drained by a single adrenal
vein. The adrenal vein is the key structure to be identified during adrenalectomy. On
the left side it enters the cranial aspect of the left renal vein. On the right side, the
adrenal vein enters the vena cava directly on its posterolateral aspect [3]. The sig-
nificance of this lies in securing the adrenal vein during adrenalectomy. The short
stump of the adrenal vein and its origin from the cava require care when applying
lateral traction. In regards to the left adrenal vein, it arises from the inferomedial
aspect of the gland to enter the renal vein. This vessel has a close relation to the
upper polar renal artery, upper polar branch of the main renal artery, and the inferior
phrenic artery. One should be cautious of these structures while securing the adrenal
vein.

The Surgical Procedure

The authors prefer the transperitoneal approach. All the laparoscopic adrenalecto-
mies at the authors’ center are carried out via the lateral transperitoneal approach.

Transperitoneal Approach

Left Side

Once the pneumoperitoneum is created, the ports are placed (Fig. 12.1), the white
line of Toldt is incised and the colon reflected. The key step for adequate exposure
is dissection of the splenorenal ligament right down to the splenic hilum (Fig. 12.2).
The colon should be reflected optimally to expose the renal vein. The adrenal vein
is identified from its origin from the renal vein. The authors prefer to secure the
renal vein with the help of either Allport® (Ethicon Endo-Surgery, Inc., Cincinnati,
Oh) or Ligaclips (Ethicon Endo-Surgery, Inc., Cincinnati, OH). In the authors’ ini-
tial cases, the Hem-o-lok clip™ (Teleflex Medical, Research Triangle Park, NC) was
used for ligation. The next step to be followed is dissection posterior to the clips
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Port position and liver retraction

Liver retractor

.
g Adrenal tumor

[

Fig.12.1 (a) Left-side transperitoneal adrenalectomy with four ports (one 10 mm for camera, one
10 mm for working instruments, one 5 mm for retraction, and occasionally one 3 mm for lateral
retraction). (b) Right transperitoneal adrenalectomy with 4-port approach. The ports mirror the left
side; an additional 5-mm port helps in liver retraction. (¢) 5 mm Allis locking forceps helps in
retraction of the liver on the right side; note that the adrenal mass is easily visible through the
peritoneum

along the psoas muscle (Fig. 12.3). Once this is done, the dissection should be out-
side the adrenal fascia; this helps in preventing fractures of the adrenal. The next
step is dissection along the superior border of the aorta. As the adrenal does not have
any definite blood supply, any suspicious blood vessels should be secured. The
medial wall of the adrenal is dissected last. In all cases of adrenal lesions suspected
to be pheochromocytomas, the adrenal vein should be secured first; in all other
cases it is prudent to dissect and secure the adrenal vein last because of the concern
that early ligation of the adrenal vein might cause congestion of the gland and sub-
sequent 00zing.

Right Side

The port placement mirrors that on the left side, except an extra port is required for
retraction of the liver (Fig. 12.1). The lie of the colon differs on the right side as
compared to the left, the landmarks to be identified in these cases are the inferior
vena cava and the renal vein (Fig. 12.3). Once the kocherization of the duodenum is
done, the inferior vena cava is traced, this is followed by identifying the renal vein.
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Fig. 12.2 (a, b) On the
left side, aggressive
dissection of the splenic
flexure with division of
splenocolic ligament
makes the spleen fall off
and provides exposure of
the adrenal bed. (¢) On the
left side, the renal vein acts
as a guide to identify the
adrenal vein. (d)
Dissection of adrenal the
vein
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Fig. 12.2 (continued)

-
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Fig. 12.3 (a, b) Once the
adrenal vein is secured, the
next step should be to
identify the psoas; this
helps in the dissection
between the kidney and
adrenal without injuring
either. (¢, d) The vena cava
and renal vein are the
landmarks for dissection
on the right side
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Fig. 12.3 (continued)

The adrenal gland is dissected on the superior border of the vena cava. The dissec-
tion on the under surface of the liver needs to be aggressive for proper identification
and securing of the adrenal vein. The adrenal vein can be secured with Hem-o-lok™
clips (Fig. 12.4).

All adrenalectomy specimens should be bagged before retrieval, typically they
are retrieved by extending one of the ports.

Although a variety of approaches have been described, all of them have their own
advantages and disadvantages. In a nonrandomized, background-matched analysis, the
authors of a study concluded that if a tumor was more than 5 cm and the surgeon not
experienced, then the lateral transperitoneal approach was preferred. The lateral retro-
peritoneal approach was also preferred in cases with upper abdominal surgeries [4, 5].

In the anterior transperitoneal approach, the patient is in semi-lateral position.
On the right side the hepatocolic ligament is incised, while on the left side the
phrenicocolic ligament is incised.

In the lateral transperitoneal approach, the patient is in full lateral position. In
this approach, the dissection is carried out till the diaphragm close to the curvature
of the stomach. The spleen falls off the operating field, which helps to improve the
exposure. On the right side, mobilization of the triangular ligament is carried out.
The dissection is continued up to the diaphragm. This helps in allowing good expo-
sure as the liver is shifted away from the operating field.
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Securing the adrenal vein with Hem-o-lok™

Left adrenal vein Right adrenal vein

Fig. 12.4 The adrenal vein should be circumferentially dissected prior to clipping. This helps in
proper application of clips

Retroperitoneal Approach

The patient is placed in a lateral decubitus position. A 15-mm incision is made under
the 12th rib. The space is created with the help of a balloon dilator after finger dissec-
tion. The camera port is inserted and the rest of the ports are inserted under vision; a
five-trocar approach has been described (one is 12 mm, two are 10 mm, and two are
5 mm). The kidney remains in contact with its peritoneal attachment. The psoas
muscle acts as a landmark. The renal vein on the left side and the vena cava on the
right side are identified to ascertain the position of the adrenal vein. The suction drain
is kept at the conclusion of the procedure. The specimen is always bagged [6].

Key Steps to Avoid Problems in Laparoscopic Adrenalectomy
Preoperative Preparation of the Patient

Optimal preoperative preparation in patients undergoing surgery for pheochromo-
cytoma is key to success and safety. The pillars of success are:

1. Correction of biochemical abnormalities
2. Volume repletion
3. Bowel preparation for transperitoneal approach

Patients to be operated for pheochromocytoma need special care. Alpha-
adrenergic blockade should be started 2 weeks before surgery, preferably phenoxy-
benzamine, starting gradually with a dose of 10-20 mg twice per day. Some
individuals may require beta blockade. Intraoperatively, high blood pressure can be
treated with nitroprusside or a short-acting p(beta) blocker like esmolol. Volume
repletion is important to prevent the postoperative hypotension secondary to loss of
tonic vasoconstriction.
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Patients with Cushing’s syndrome require correction of electrolyte abnormalities and
diabetes before surgery. It is prudent to estimate cortisol levels in these patients. These
patients are prone to infection and they should be administered preoperative antibiotics.
Occasionally they may need steroids, intraoperatively or postoperatively [3].

Imaging Studies

It is generally accepted that the plain film of the abdomen has little value in identify-
ing and evaluating adrenal tumors, although calcification within an adrenal mass is
commonly thought to signal malignancy. Ultrasound, although effective, may be of
limited benefit in obese patients and patients having overlying bowel gas. Computed
tomography (CT) generally is considered the method of choice in the radiodiagnos-
tic evaluation of adrenal disease. The location, size, and shape of adrenal masses
and nodules as small as 1 cm generally are demonstrated using conventional CT
techniques. However, using thin-section CT scanning, nodules as small as 3-5 mm
can be identified. Magnetic resonance imaging (MRI) improves adrenal imaging
and provides prognostic help by appearance of the lesion on T1 and T2 imaging
modes [7].

Exposure of the Adrenal Gland

Difficulties may arise due to inadequate exposure of the adrenal gland, leading to
troublesome hemorrhage from the adrenal vein and the adrenal gland. These Most
of the time the solution is proper port placement, adequate mobilization of the
colon, and exposure of the splenorenal recess (Figs. 12.1-12.3).

Port Placement and Patient Positioning

The patient in a lateral position in a transperitoneal approach offers adequate expo-
sure as the viscera tends to fall with gravity. The port position at the authors’ center
is as shown in Fig. 12.1. It resembles that of a transperitoneal nephrectomy, and
typically the ports are placed more cranially as compared to the position in a
nephrectomy. In addition, the colon should be reflected adequately so that the renal
vein is adequately exposed. The adrenal bed is better exposed when the splenorenal
ligament is taken down along the greater curvature of the stomach.

Placing an additional port, which may be either a 3- or 5-mm port, improves the
exposure. A retractor inserted through this port helps in retracting the kidney and
delineating the mass in a better way, but one needs to be careful of injuring the
spleen/liver through such laterally placed ports on the left side [8].

The port for retracting the liver should be inserted in the midline as high as pos-
sible near the xiphisternum and passed along the undersurface of the liver towards
the lateral sidewall. Care must be taken to avoid injuring the gall bladder. Various
instruments can be used to retract the liver; they include the fan retractors and
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locking Allis 5-mm clamps. The authors use the locking Allis clamp for the purpose.
The Allis clamp is closed and locked, thereby creating a self-retaining retractor that
does not require an assistant to hold it (Fig. 12.1).

Mobilizing the spleen is a safe and feasible way of gaining adequate exposure on
the left. While mobilizing the spleen, care must be taken not to tear the splenic cap-
sule or to injure the diaphragm. If, however, in spite of extensive mobilization one
finds a floppy spleen, a suprapubic trocar can be inserted and a sponge holder with
gauze can be used for retracting the spleen and the pancreas.

Dissection of the Adrenal Vein

The adrenal vein is identified on the left side by identifying the renal vein. At times
the renal vein can be identified by tracing the origin of the gonadal vein (Fig. 12.2).
The gonadal vein almost always enters the renal vein opposite the entry point of the
left adrenal vein. Therefore, upon reaching the left renal vein along the gonadal
vein, dissection is performed medially along the anterior surface of the renal vein to
identify the left adrenal vein. The key point in the dissection of the adrenal vein is
that it should be dissected for a considerable length. The adrenal vein should always
be dissected till the limit of the adrenal gland is seen (Fig. 12.2).

The adrenal gland should be dissected outside the periadventitial plane, if this
plane is not followed, one runs the risk of causing parenchymal fractures and persis-
tent oozing from the adrenal surface. On the left side, a combination of blunt and
sharp dissection helps to free the gland from the aorta and the upper pole of the
kidney (Fig. 12.3). Particular care should be taken while coagulating small adrenal
vessels as they may cause tears in the adrenal parenchyma.

On the right side, the adrenal gland is more easily identified through the perito-
neum (Fig. 12.1). The lower aspect is separated from the renal vein (with care taken
to preserve the upper polar renal artery), the medial aspect is cleared from the infe-
rior vena cava.

Adrenalectomy in Difficult Situations
Obese Patients

Markedly obese patients have increased chance of surgical complications; this fact
assumes importance in patients with Cushing’s syndrome with truncal obesity.

In their study, Fazeli-Matin et al. concluded that, compared to open surgery, the
laparoscopic approach offers decreased blood loss, quicker return of bowel func-
tion, less analgesia, and shorter convalescence. They observed that abdominal wall
obesity is located in the pannus, which in flank position shifts from the operative
side, thus flank position offers the opportunity to use routine ports. They felt that a
retroperitoneoscopy approach offers a shorter and more direct route to the kidney
compared to the transperitoneal approach. The points in operating on these patients
include the following: experience of the surgeon; adequate padding of all pressure
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points; to maintain pneumoperitoneum, use of two carbon dioxide insufflators; and
insufflation done with balloon dilators and kept anterior to the psoas fascia [9].

Large Tumors and Malignancy

The opinions differ as far as adrenocortical carcinoma (ACC) is concerned. It is a
deadly disease and complete resection is of utmost importance. Miller et al., in their
retrospective study, concluded that laparoscopic approach should not be done in
adrenocortical carcinomas [10]. The absolute contraindication for laparoscopic
adrenalectomy is adrenocortical carcinomas with periadrenal invasion or venous
thrombus. The relative contraindications include uncorrected coagulopathy, abdom-
inal sepsis, intestinal obstruction, and unacceptable cardiopulmonary risk [11].
Although size alone is not a contraindication, there is considerable debate as to the
size threshold for offering laparoscopic adrenalectomy as it is well known that the
incidence of carcinoma increases with increasing size [12]. The estimation of risk
of ACC for lesions more than 6 cm is 25% and for tumors between 4 and 6 cm is 6%
and 2% for tumors <4 cm in size, as stated in the National Institutes of Health (NIH)
consensus statement [13]. The authors’ data revealed an incidence of 5.2% of ACC
in tumors larger than 5 cm [14]. Other potential problems associated with offering
laparoscopic adrenalectomy for large adrenal masses are anatomical considerations,
handling of tumor, technical difficulty in dissecting large adrenal tumor, increased
likelihood of complications and peritoneal dissemination of carcinoma. There is no
well-defined arterial supply to the adrenal gland [11]. There will be more technical
difficulty in dissection of the large adrenal mass, leading to higher chances of intra-
operative hemorrhage. Direct handling of a larger tumor is more likely to lead to
fracture during handling, resulting in troublesome bleeding and inadequate removal
and peritoneal dissemination [11].

The prerequisites include proper preoperative diagnosis as suggested by Suzuki;
findings of heterogeneous mass lesions and irregular mass lesions on CT may sug-
gest a malignancy. The lesion should be completely removed; incompletely removed
lesions have a uniformly poor prognosis [15].

Pediatric Patients

These patients should have a proper anesthesia checkup. It is advisable to have
pediatric instruments (5-mm harmonic scalpel, pediatric suction and dissecting
instruments). The working pneumoperitoneum pressures should be 8-10. The adre-
nal tumors are usually easily visible in the transperitoneal approach. In all these
cases, a biochemical workup is prudent. The adrenal vein is secured with the help of
an Allport® or Ligaclips.

Reports are available that describe this approach for neuroblastomas.
Laparoscopic adrenalectomy for neuroblastomas is safe and feasible in children
with good results; the prerequisite being adequate experience with advanced
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laparoscopy. In a study by de Lagausie, adrenalectomy was performed in nine
patients. The mean operative time was 85 min with no deaths. There was no
instance of recurrence or metastasis. The authors noted that a transperitoneal
approach is recommended because of the necessity of exploring the entire abdo-
men to detect and inspect enlarged lymph nodes. This approach also facilitates
exploration of the aortocaval space and the hepatosplenic region. The results are
good for stage I tumors [16].

Laparoscopic Adrenalectomy for Adrenal Metastasis

Most malignancies that metastasize to the adrenal are to the medullary portion (cen-
ter) of the gland, rather than to the adrenal cortex. Adrenal metastases rarely pene-
trate through the capsule of the gland, making laparoscopic surgical resection much
less likely to result in tumor fracture, which could potentially predispose a patient
to increased rates of local recurrence or intraperitoneal dissemination To date, eight
series totaling 98 patients have reported the use of laparoscopic adrenalectomy for
metastasis with no port-site recurrences and only one patient (1%) developing peri-
toneal dissemination of disease [17].

Postoperative Management

Electrolyte values are checked the night of surgery and each morning; this is espe-
cially important for patients with Conn’s or Cushing’s syndrome. The urinary cath-
eter can usually be removed on the first postoperative day when the patient is
ambulatory. If a nasogastric tube was placed for open surgery, it can be removed
with return of bowel sounds. Diet resumption is usually started on the first postop-
erative day for laparoscopic surgery and when bowel sounds resume for open
surgery.

Blood pressure is carefully evaluated for hypertension or hypotension.
Unexplained hypotension, confusion, lethargy, nausea, vomiting, or fever could rep-
resent addisonian crisis (adrenal insufficiency). Adrenal insufficiency is most com-
monly seen after surgery for Cushing’s syndrome as a result of contra lateral cortisol
suppression.

Conclusion

The key steps in adrenalectomy include adequate adrenal exposure; working
along landmarks such as the renal vein, vena cava and psoas; early adrenal
vein identification and clipping; and bagging of all specimens. Difficult situa-
tions such as pediatric cases, adrenocortical carcinomas, etc., should be done
with discretion, depending on the experience of the surgeon. The surgeon
should choose the approach (retroperitoneal or transperitoneal) with discre-
tion. The surgeon should also not hesitate to convert to open surgery when
needed.



150 M.R. Desai and A.P. Ganpule

References

1. Janetschek G, Altarac S, Finkenstedt G, Gasser R, Bartsch G. Technique and results of laparo-
scopic adrenalectomy. Eur Urol. 1996;30:475-479.

2. Porpigilia F, Destefanis P, Fiori C, et al. Does adrenal mass size really affect safety and effec-
tiveness of laparoscopic adrenalectomy? Urology. 2002;60:801-805.

3. Chow GK, Blute ML. Surgery of the adrenal gland. In: Wein, Kavoussi, Novick, Partin, Peters,
eds. Campbell-Walsh Urology. 9th ed. Philadelphia, PA: Saunders; 2007:1869.

4. Terachi T, Matsuda T, Terai A, et al. Transperitoneal laparoscopic adrenalectomy: experience
with 100 patients. J Endourol. 1997;11:361-365.

5. Suzuki K, Kayeyama S, Hirano Y, Ushiyama T, Rajamahanty S, Fujita K. Comparison of 3
surgical approaches to laparoscopic adrenalectomy: a nonrandomized background matched
analysis. J Urol. 2001;166:437-443.

6. Gasman D, Droopy S, Koutani A, et al. Laparoscopic adrenalectomy: the retroperitoneal
approach. J Urol. 1998;159:1816-1820.

7. Wajchenberg BL, Albergaria Pereira MA, Medonca BB, et al. Adrenocortical carcinoma: clini-
cal and laboratory observations. Cancer. 2000;88(4):711-736.

8. Udaya K, Gill IS, eds. Tips and Tricks in Laparoscopic Urology. London: Springer-Verlag;
2007:147-156.

9. Fazeli-Matin S, Gill IS, Hsu TH, Sung GT, Novick AC. Laparoscopic renal and adrenal sur-
gery in obese patients: comparison to open surgery. J Urol. 1999;162:665-669.

10. Miller BS, Ammori JB, Ganger PG, Broome JT, Hammer GD, Doherty GM. Laparoscopic
resection is inappropriate in patients with known or suspected adrenocortical carcinoma. [pub-
lished online ahead of print April 7, 2010] World J Surg. doi: 10.1007/s00268-010-0532-2.

11. Gill IS. The case for laparoscopic adrenalectomy. J Urol. 2001;166:429-436.

12. Soon PS, Yeh MW, Delbridge LW, et al. Laparoscopic surgery is safe for large adrenal lesions.
Eur J Surg Oncol. 2008;34(1):67-70.

13. National Institutes of Health. NIH state-of-the-science-statement on management of clini-
cally inapparent adrenal mass (“incidentaloma”). NIH Consens State Sci Statements.
2002;19(2):1-25.

14. Sharma R, Ganpule A, Veermani M, Sabnis RB, Desai M. Laparoscopic management of adre-
nal lesions larger than 5 cm in diameter. Urol. J 2009;6(4):254-259.

15. Suzuki K, Ushiyama T, Mugiya S, Kageyama S, Saisu K, Fujita K. Hazards of laparoscopic
adrenalectomy in patients with adrenal malignancy. J Urol. 1997;158(6):2227.

16. de Lagausie P, Berrebi D, Michon J, et al. Laparoscopic adrenal surgery for neuroblastomas in
children. J Urol. 2003;170:932-935.

17. Greene FL, Kercher KW, Nelson H, Teigland CM, Boller AM. Minimal access cancer manage-
ment. CA Cancer J Clin. 2007;57(3):130-146.


https://doi.org/10.1007/s00268-010-0532-2

Difficulties in Laparoscopic Renal Cyst 1 3
Removal and Giant Hydronephrosis
Nephrectomy

Hamdy M. Ibrahim, Ahmed Al-Kandari, Hani S. Shaaban,
and Inderbir S. Gill

Introduction

A giant kidney is a massively enlarged kidney having more than 1 L of fluid within
the collecting system or is one that is the seat of large multiple cysts. It is defined
radiographically when the enlarged kidney meets or crosses the midline, or spans
more than five vertebral lengths [1]. The majority of giant hydronephrotic kidneys
are nonfunctional and symptomatic, making nephrectomy the procedure of choice
[2]. Because of the massive size and altered anatomic relationships of these kidneys,
surgical excision is challenging. The other common cause of giant hydronephrotic
kidney is the presence of large renal cysts, which may be simple or associated with
other pathologies. Renal cystic disease is a common incidental, radiographic, and
postmortem finding. It is estimated that evidence of renal cysts exists in 50% of the
adult population [3]. The increased use of imaging modalities, such as ultrasonog-
raphy and computed tomography (CT), has produced a corresponding increase in
the detection of renal cystic disease. Simple renal cysts occur with an incidence of
at least 20% by age 40 and 33% at age 60 [4]. Most of these lesions are asymptom-
atic. At times, the lesions may be associated with dull renal angle pain, flank pain,
hypertension, a palpable mass, hematuria, infection, and collecting system
obstruction [5, 6]. Certain renal cysts can be associated with other pathologic
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conditions, such as autosomal dominant polycystic kidney disease (ADPKD) and
acquired cystic disease in chronic dialysis. ADPKD is an important cause of renal
failure, accounting for approximately 9—-10% of patients on chronic hemodialysis.
Other clinical manifestations include hypertension, chronic pain, hematuria, urinary
tract infection, stone formation, and cyst infection. Symptomatic renal cysts can be
treated by percutaneous aspiration with or without injection of sclerosants [7], per-
cutaneous marsupialization, open surgery, and, currently, by laparoscopic surgery
by transperitoneal and retroperitoneal access with similar efficacy to open surgery
and less morbidity [5, 7, 8]. The excellent results achieved with laparoscopic decor-
tication of symptomatic simple renal cysts, first described by Hulbert et al. in 1992,
have prompted its acceptance [9]. In this chapter, the authors present the laparo-
scopic approaches for giant kidneys of varied pathology with an emphasis on the
surgical options used in their management.

Evaluation
Evaluation of Renal Cystic Disease

Renal cystic disease can be adequately evaluated with ultrasonographic techniques.
For more complicated lesions, renal CT is the cornerstone of diagnosis. Based on
CT scan, renal cysts have been classified into four categories by Bosniak [10]:

Type I This simple cyst is the most common and generally requires no treatment.
A large simple cyst will rarely cause symptoms or obstruction, which would require
intervention.

Type II: This homogenous, hyperdense cyst has thin septations and fine calcifica-
tions that do not enhance after intravenous injection of contrast medium. Cysts that
contain multiple hairline thin septa and/or walls or smooth, minimally thicker septa
and/or walls may contain perceived enhancement and/or coarser calcification but no
measurable enhancement. Also included are uniformly high attenuation lesions
greater than 3 cm that may be totally intrarenal [11].

Type III: This multiloculated cystic mass or cyst has thick, irregular calcifica-
tions, a thick wall, or nodularity.

Type 1V: A cyst associated with a solid component; such lesions are considered
to be cystic malignancies and should be managed with radical nephrectomy.

Ultrasound is the recommended imaging modality for reliable identification and
follow-up of cystic lesions. Adding the IIF category increases the accuracy and,
thus, the clinical impact of the categorization system, as evidenced by a low rate of
progression in category IIF cysts and an increased malignancy rate in surgically
treated category III lesions. Progression in complexity but not in size appears to be
the most important indication of malignancy. The high malignancy rate suggests
that all category III cysts should undergo definitive treatment when clinically fea-
sible [12]. For complicated cysts that are more likely benign (category II), but have
some worrisome findings, follow-up CT should be performed to establish the benign
behavior of the lesion (category IIF). An initial follow-up CT is performed at 6
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months and 1 year, and then again after one more year. If the lesion has not changed
in appearance during this period, a benign nature is established [13]. Equivocal
cysts raising the possibility of malignancy can be further evaluated with CT, but, if
any doubts remain regarding the nature of the lesion, percutaneous aspiration or
biopsy is advocated to provide a definitive answer. The sensitivity for the detection
of malignancy using percutaneous techniques is 90%. The specificity for the deter-
mination of benign disease is 92% [14].

Indications

Depending on the symptoms, size, site, locations, number, presence of infection,
suspicion of malignancy, and other associated pathologic conditions, the following
renal cystic disorders can be managed by laparoscopic intervention:

1. Bosniak type I and II renal cysts — large symptomatic renal cysts (=10 cm in
size) may be directly taken up for laparoscopic management. Smaller symptom-
atic renal cysts may be treated by percutaneous aspiration alone or with a scle-
rosing agent, and, failing that, a laparoscopic resection can be undertaken [8].

2. Renal cystic masses with malignancy should be treated by laparoscopic radical
nephrectomy [10].

3. Peripelvic or parapelvic cysts [15], ADPKD, renal hydatid cysts.

Laparoscopic evaluation, marsupialization, excision, and radical nephrectomy
for a cystic mass harboring malignancy offer a definitive treatment for patients who
have renal cystic diseases and can obviate open surgery [16].

Evaluation of Giant Hydronephrosis

Giant hydronephrosis can be adequately evaluated with ultrasonographic scanning.
It is very important to delineate the extent of the dilated hydronephrotic kidney and
its relationship to surrounding organs. The addition of coronal views on a CT scan
is very helpful (Fig. 13.1). Magnetic resonance imaging (MRI) is also useful in
delineating the intraabdominal anatomy in these challenging cases. Renal dynamic
scintigraphy is used to determine the split function (split GFR mL/min) of the
hydronephrotic units. Kidneys with a split glomerular filtration rate (GFR) of less
than 10 mL/min are considered unsalvageable. Most giant hydronephrotic kidneys
are almost nonfunctioning and any indication for retrograde ureteropyelography is
rare. Routine blood work ups, including complete blood cell count (CBC), renal
function tests, and urine tests, should be performed. If a patient is having respiratory
difficulty due to the large hydronephrotic kidney compressing the diaphragm, neph-
rostomy drainage may be required for 3 days or longer until the patient’s condition
stabilizes. In case of significant laparoscopic difficulties, the patient should consent
to a possible open conversion.
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Fig. 13.1 (a) Preoperative CT with IV contrast showing right-sided giant hydronephrosis occupy-
ing the whole abdomen and displacing abdominal contents. (b) Right-sided giant hydronephrosis
with no contrast excretion. Notice the normal average-sized left kidney

Operative Techniques

The authors have reported single stage decompression of giant hydronephrotic kidney.
This is achieved under the same anesthesia with a percutaneous nephrostomy insertion
and decompression until no further drainage is noted. Then transperitoneal trocars are
inserted (as routine) and the procedure is continued [17]. Others have suggested a
staged approach because of the possible effects of sudden abdominal decompression
that results in a change in the hemodynamic balance. The hydronephrotic kidney is first
slowly decompressed with drainage, and nephrectomy is then performed after the
patient’s cardiorespiratory and alimentary systems have been stabilized. Therefore, a
two-stage procedure with slow decompression by percutaneous nephrostomy before
the nephrectomy is preferred in the compromised patient [15, 17-19]. Recently Harper
et al. claimed that, prior to laparoscopic nephrectomy, renal decompression via ureteral
catheters is helpful to achieve adequate working space [19]. Retrograde ureteral
decompression is an important consideration to reduce spillage of potentially infected
urine into the peritoneum or retroperitoneum. Also, partial decompression of the kid-
ney to 25-50% turgidity allowed adequate space for dissection and visualization while
preserving enough turgidity to allow easier identification of surgical structures.

Retroperitoneal Approach

Laparoscopic Nephrectomy Technique

General anesthesia was given via a cuffed endotracheal tube and the patient was cath-
eterized preoperatively. The patient was placed in the kidney position with a minimal
kidney bridge — enough to increase the space between the costal margin and iliac crest
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without compromising the retroperitoneal space. A 1.5-cm to 2-cm transverse skin
incision was made 1-2 cm below and posterior to the tip of the 12th rib in the lumbar
(Petit’s) triangle between the 12th rib and the iliac crest, bounded by the lateral edges
of the latissimus dorsum and external oblique muscles. A tunnel is created down to the
retroperitoneal space by blunt dissection using Overhold or Kocher forceps. This tun-
nel is dilated until an index finger can be inserted to push the peritoneum forward, thus
creating a retroperitoneal cavity. Three dissection techniques of the retroperitoneum
are used. The first technique uses a modification of the Gaur balloon technique by
ligating a latex balloon using the middle finger of a powder-free surgical glove on an
18 F Mercier catheter. The second technique employs a balloon trocar system consist-
ing of a latex balloon ligated to an 11 mm metal trocar sheath. During instillation of
500-1000 cc warm normal saline through the insufflation channel of the trocar, dis-
section was monitored with the telescope inserted into the trocar sheath. In the last
technique, dissection of the space between the lumbar aponeurosis and renal (Gerota’s)
fascia is performed exclusively with the index finger [20].

Two secondary trocars (ports II and III) were inserted to one side of an index
finger introduced through the primary access site. To avoid injury to the finger, a
track was dilated first, using forceps. The initial incision (port I) was closed around
the port using a mattress suture to prevent gas leakage. After establishing pneumor-
etroperitoneum (maximum carbon dioxide pressure 15 mmHg), residual minor
adhesions were lysed easily and the renal fascia was opened longitudinally for
exposure of the psoas muscle, representing the most important anatomical landmark
of retroperitoneoscopy. If necessary, an additional 5 mm trocar (port IV) was
inserted under endoscopic view to retract the kidney during the dissection.

Independent of the individual retroperitoneoscopic procedure, it is important to
incise Gerota’s fascia completely. The wide longitudinal incision opens the retroperi-
toneal space, thereby adding to the effect of the carbon dioxide insufflation, allowing
retraction of the peritoneum and exposing all further anatomical landmarks. The usual
technique of identifying the upper ureter first and then tracing it up to the renal pelvis
and vessels has been modified as the hugely dilated kidneys restrict exposure of the
upper ureter. The kidney was dissected posterior and then along the lateral surface as
far medial as possible, and along the upper and lower poles. Inadvertent injury to the
renal sac with early deflation of the kidney before the initial mobilization causes con-
siderable difficulty in the subsequent dissection as the sac collapses, and thus special
care should be taken to prevent this complication [2].

Once vision and available space limit further dissection, the hydronephrotic sac
was deflated by percutaneous aspiration using a Veress needle along the anterior
axillary line, while simultaneously monitoring the insertion and deflation laparo-
scopically. The aspirated fluid was measured to determine the volume of the hydro-
nephrotic kidney. Further posterior dissection was performed after retracting the
kidney anterior using a tri-flange retractor.

Once adequately dissected, the collapsed renal sac was brought out through the
anterior port (extracorporeal retraction) as intracorporeal retraction of the large
renal sac does not provide adequate countertraction to aid dissection. This proce-
dure stretched the hilar structures and further dissection around the hilar region was
performed with relative ease, allowing for individual clipping of the renal vessels.
The ureter was then clipped and divided between clips [2].
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The kidney, partly freed extracorporeally with the rest in the retroperitoneal
space, was delivered after suitably enlarging the anterior port used for extracorpo-
real retraction. The retroperitoneum was then irrigated with saline and inspected for
hemostasis, and a drain was placed. Finally, the port sites were closed with muscle
and skin sutures.

Laparoscopic Management of Renal Cysts

If the retroperitoneal space is created underneath Gerota’s fascia, the kidney lies
directly in front; otherwise, the overlying fascia of Gerota is usually thinned out and
the blue-domed cysts are easily recognized. Gerota’s fascia is divided in relation to
the location of the cyst. If the cyst is located anteriorly, medially, or anteromedially,
the kidney is mobilized on the lateral border and retracted posteriorly with the help
of a triflanged retractor to delineate the anterior surface of kidney.

A combination of blunt and sharp dissection using a dissector and scissor permits
rapid and complete mobilization of the cyst surface. If the cyst is very tense after
initial exposure, it can be punctured and grasped with the help of an atraumatic dis-
sector that provides countertraction for further dissection. The renal cyst can be
further treated in the following ways.

e The renal cyst can be completely excised when a good plane of cleavage can be
developed between the cyst and the underlying parenchyma.

e If the previous maneuver is not possible, near total excision of the cyst wall is
performed to avoid damage to the underlying collecting system or renal
parenchyma.

e The renal cyst can be marsupialized by excising the wall.

In cases of peripelvic cysts, the presence of a ureteral catheter is of great help in
identifying the compressed and distorted collecting system. Because the cysts are
deeply placed in the renal sinus, aggressive resection of the cyst wall should not be
attempted; instead, marsupialization must be performed. At the end of the proce-
dure, sterile methylene blue is injected through the preplaced ureteral catheter to
identify any leak from the pelvicaliceal system.

When the cyst wall is excised, the edges and base of the residual cyst wall are
fulgurated. The surgeon should be extremely cautious while fulgurating the base
because it overlies renal parenchyma and is in close proximity to the pelvicaliceal
system. To prevent recurrence, a pedicle of perirenal fat is placed in the residual
cavity subsequent to excision or marsupialization and finally a drain is placed.

Transperitoneal Approach

Laparoscopic Nephrectomy Techniques

This approach was the preferred access for cases with unilateral giant kidney as it
provides a better space and orientation, otherwise preoperative drainage of the
hugely dilated kidney (Fig. 13.1) or intraoperative deflation using a percutaneous
needle are needed to gain access to the retroperitoneum (Fig. 13.2) [17]. One needs
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Fig. 13.2 (a) CT with IV contrast showing bilateral giant hydronephrosis occupying the whole
abdomen and displacing abdominal contents. (b, ¢) Antegrade pyelography showing arrest of the
contrast at the pelviureteric junction (PUJ). Note the difference in the volume after insertion of the
percutaneous nephrostomy (PCN). Right-sided nephrectomy was performed on the poorly func-
tioning right kidney

to compress the flank until no more drainage noticed. The patient is placed in a shal-
low flank position (30° ipsilateral side up), and Veress needle insufflation is per-
formed at the superior aspect of the umbilicus. A 12-mm laparoscopic port is placed
at the umbilicus, and the remaining ports are placed under laparoscopic vision.

For the left side, a 10-mm to 12-mm port is placed just below the umbilicus along
the midclavicular line, and a 5-mm port is placed in the midline between the xiphoid
and the umbilicus. On the right side, a 12-mm upper midline and a 5-mm midcla-
vicular line port are placed. An optional 5-mm port is placed along the anterior
axillary line between the iliac crest and the costal margin to facilitate retraction of
the liver or spleen.

Because of the large kidney underneath, care must be taken during trocar place-
ment to prevent injury to the renal sac and other abdominal viscera. Once the colon
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Fig. 13.3 Gross specimen of a giant hydronephrotic kidney removed laparoscopically. Since the
parenchyma was very thinned out, there was no need for morcellation as it was removed intact
through one of the ports

is dissected off the kidney, the kidney is mobilized as far as possible before percu-
taneous deflation of the renal sac. During deflation, especially in a transperitoneal
procedure, spillage of the renal contents into the peritoneum must be minimized.
Traction on the renal sac extracorporeally facilitates further dissection at the renal
hilum. In the transperitoneal approach, the renal sac is delivered through the lateral
port near the more mobilized pole (generally the inferior pole). The remaining steps
are similar to conventional transperitoneal laparoscopic nephrectomy. The kidney,
once completely mobilized, can be delivered through the port used for retraction
(Fig. 13.3) [2].

Transperitoneal Laparoscopic Renal Cyst Decortication

Although the risk of collecting system injury is rare for peripheral cysts, peripelvic
cysts and cysts associated with adult polycystic kidney disease may impinge on the
collecting system, thereby increasing the risk for injury. The optional placement of
a ureteral catheter provides a route for injection of indigo carmine or methylene
blue to facilitate identification of inadvertent collecting system injury. If the injury
is identified intraoperatively and is large, then laparoscopic repair is advised. If the
injury is small, then the ureteral catheter can be converted to an internal ureteral
stent after completion of the laparoscopic procedure [21]. Initially, the procedure
was performed using four ports, although simple cysts can be treated using three
ports. In cases of ADPKD, four ports are invariably needed. The technique is similar
to that previously described.

After incising the line of Toldt from the iliac vessels to the splenic or hepatic
flexure, the colon is mobilized medially and Gerota’s fascia is opened. The kidney
does not need to be mobilized in its entirety for unroofing of a solitary cyst. In con-
trast, for ADPKD, the kidney is mobilized completely and the hilum exposed to
provide optimal access to the maximum number of cysts.

The surface of the kidney overlying the cyst is dissected until a rim of normal
renal parenchyma surrounding the cyst is exposed. For large cysts, dissection may
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be facilitated by partially decompressing the cyst using an 18-gauge spinal needle
placed percutaneously and guided by laparoscopic vision. The cyst wall is grasped
and excised using electrocoagulating scissors until it is flush with the renal capsule.
The cyst is then sent for histopathologic evaluation. Other energy devices, like an
ultrasonic activated device such as the Ultracision® Harmonic Scalpel® (Ethicon
Endo-Surgery, Inc., Cincinnati, OH) or an electrocautery device like LigaSure™
(ValleyLab, Boulder, CO) can be used. The base of the cyst is inspected for suspi-
cious nodules or irregularities that are excised for biopsy with cup biopsy forceps.

Hemostasis is secured at the biopsy site and along the incised cyst wall with cau-
tious use of electrocautery or the argon beam coagulator. Routine coagulation of the
base of the cyst is discouraged because of the risk of collecting system injury.
Perirenal fat or a tongue of omentum may be mobilized and placed into the cyst
cavity to act as a wick to divert cyst fluid and prevent reaccumulation. For large
cysts, a 7-mm suction drain is placed through a lateral port and is left in place for
1-2 days. As an alternative to mobilizing the colon to expose the kidney, some
authors describe accessing a right renal cyst directly through a window in the meso-
colon [22]. This approach, however, risks ischemic bowel injury, and the authors
advise caution to avoid injury to the ileocolic and right colic arteries.

For peripelvic cysts, the renal hilum and pelvis are exposed. Identification of the
cyst is facilitated by injection of indigo carmine stained saline into the renal pelvis
through a ureteral catheter, with alternating filling and draining of the pelvis to dis-
tinguish it from the cyst. The cyst wall is incised without the use of electrocautery
because of the close proximity to the renal vessels and collecting system. The use of
laparoscopic ultrasound may help distinguish the cyst from the renal vein [23]. It is
essential to fill the residual cavity by fixing perinephric fat or a polytetrafluoroeth-
ylene wick. In contrast to a simple renal cyst, a peripelvic cyst is considered a con-
traindication to percutaneous sclerosis. These cysts can be managed effectively,
although the procedure is more complex than decortication of simple renal cysts.
The peripelvic cyst located near the hilum and pelvis requires more complicated,
skillful, and challenging dissection [16].

For ADPKD, the objective is to unroof as many cysts as possible, or to be aspi-
rated if excision of the cyst wall is precluded by the presence of surrounding renal
parenchyma. A 7 mm suction drain is placed through a lateral port for 1-2 days.
Because of extensive mobilization of the kidney, Elashry et al. advocate performing
a nephropexy at the conclusion of the procedure [24].

Miscellaneous Issues Related to Giant
Hydronephrosis Nephrectomy

In a recent study, Laparoendoscopic single site (LESS) retroperitoneoscopic
nephrectomy was completed in all patients with non-functioning giant hydrone-
phrosis without conversion to open surgery and the additional placement of ports.
The mean operative time was 98 min (range 77—146), and estimated blood loss was
45 mL (range 20-120). No major intraoperative complications occurred. The post-
operative period was uneventful in all patients and the mean hospital stay was 3.4
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days (range 2—7).LESS retroperitoneoscopic nephrectomy for giant hydronephrosis
is technically feasible and safe for selected patients. The combination of conven-
tional and prebent laparoscopic instruments represents an attractive option for retro-
peritoneoscopic LESS.

Conclusion

Laparoscopic surgery has almost replaced open surgery in benign nephrectomy
as in hydronephrotic kidneys. But this subset of unusually and massively enlarged
hydronephrotic kidneys are really challenging cases that need laparoscopic expe-
rience. Typically, a transperitoneal approach is more efficient. The key to success
is to create enough space by decompressing the massively dilated kidney and
respecting other organ anatomy. In regards to laparoscopic cyst removal, the
authors prefer the transperitoneal approach (although both approaches can be
performed), and cyst wall excision with different energy devices is mostly
curative.
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Difficulties in Laparoscopic Simple 1 4
Prostatectomy

Rene J. Sotelo Noguera, Juan C. Astigueta Pérez,
and David Canes

Introduction

Open surgical simple prostatectomy has traditionally been the treatment of choice for
symptomatic benign enlargement of the prostate [1]. In 1894, Eugene Fuller performed
a series of suprapubic prostatic adenomectomies in New York city. Eleven years later,
he published an investigative work entitled “The question of priority in the adoption of
the method of total enucleation suprapubically of the hypertrophied prostate [2].”
However, it was not until 1912 that, thanks to the results obtained by Peter Freyer, this
approach was popularized using a technique consisting of enucleation of the prostatic
adenoma through an extraperitoneal incision in the wall of the bladder. This surgical
technique did not change until 30 years later when Terence Millin described his tech-
nique for a retropubic simple prostatectomy in 1945. Millin developed the innovative
trans-capsular approach, which spared the bladder from unnecessary incisions. This
avoided the morbidity and complications associated with the vesicotomy [3].

Later, endoscopic transurethral techniques superseded open surgery for the
majority of cases of benign prostatic hyperplasia (BPH) [4—6]. Modifications of the
standard transurethral resection, such as the bipolar transurethral resection, holmium
laser resection, or potassium-titanyl-phosphate (KTP) laser vaporization have
successively been incorporated into clinical practice. These and other minimally
invasive techniques are becoming increasingly popular, including transurethral
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needle ablation and thermotherapy, although the latter are typically reserved for
small volume glands [7].

The choice of technique depends on various factors unique to a given patient,
including gland volume, patient age, patient preference, particular glandular anat-
omy (e.g. presence of median lobe), and institutional access to technology (e.g.
availability of holmium laser). Gland volume is far and away the main driving force
in the decision process. For instance, transurethral incision of the prostate (TUIP) is
effective for small glands (< 30cc). For moderate-sized adenomas, transurethral
resection of the prostate (TURP) is the gold standard [8].

Minimally invasive techniques have also been developed in an effort to offer
ambulatory alternatives to the traditional TURP, including transurethral ablation
by microwave thermotherapy (TUMT), and interstitial laser coagulation. Both
have resulted in symptomatic improvement in properly selected patients. However,
the persistence of irritative symptoms form thermal changes in residual prostatic
tissue is not an infrequent occurrence after TUMT. These symptoms, as well as
the greater time required with catheterization, unpredictable results, and high
rates of secondary procedures, have restricted the use of these techniques
[9-11].

In general, open surgery is indicated for prostates that are larger than 100 g,
especially if they coexist with other pathologies such as large bladder diverticula,
multiple bladder stones, musculoskeletal restrictions that preclude lithotomy posi-
tioning. The advantages of the retropubic technique over the suprapubic approach
include better exposure of the prostatic anatomy, visualization of the adenoma dur-
ing the enucleation with the subsequent assurance of complete removal, direct view
of the proximal urethra, direct access to the prostatic fossa for post-nucleation ham-
ostasis, and minimal trauma to the bladder. The suprapubic approach offers the
basic advantage of excellent exposure to the bladder neck. Finally, the transperineal
approach, by which access to the retroperitoneum is avoided, is useful for patients
with extensive prior abdominal or retroperitoneal surgery [12, 13].

The use of laparoscopy in urologic surgery continues to expand. High volume
centers are exploring new techniques, including outcomes research, with laparo-
scopic simple prostatectomy, which attempts to duplicate the open approach in a
minimally invasive fashion. The laparoscopic technique appears to have decreased
morbidity, less pain, shorter hospital stay, and quicker return to regular activities.
Laparoscopy combines the advantages of minimally invasive techniques with the
favorable results of open surgery [14].

In 2002, Mariano and coworkers performed the first laparoscopic simple prosta-
tectomy for BPH. Final pathology revealed a prostatic adenoma weighing 120 g
removed through a longitudinal vesical-capsular incision [15]. Four years later, the
same authors published a report on a series of 60 patients treated with the same
technique, with average specimen weight of 144.5 g [16].

Other urologists, like Baumert and van Velthoven, have also reported their initial
experiences in series with 20 and 18 cases, respectively [17, 18]. Recently, Sotelo
and colleagues described their technique for laparoscopic retropubic simple prosta-
tectomy on 17 patients with obstructive BPH for large (>60 cc) glands by TRUS
estimate, averaging 93 g on final pathology. The same authors have described the
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extraperitoneal technique in 71 patients with mean estimated blood loss of 275 mL,
operating times of 140. min, and adenoma weights of 65 g [19].

Various experiences with laparoscopic simple prostatectomy are reported in
the literature, such as reports by Porpiglia et al., Blew et al., and Rehman et al.,
among others [20-25]. Laparoscopic techniques have their limitations when com-
pared to open surgery, including difficult learning curves and the requirement for
significant previous laparoscopic expertise. Nevertheless, preliminary reports
from high volume centers are encouraging [26-29. Robotic surgery, as an exten-
sion of laparoscopy, has recently been demonstrated to be a feasible approach to
simple prostatectomy as well [30, 31]. In the following chapter, the authors
describe the technique they have developed for laparoscopic simple prostatec-
tomy, inculding tips and suggestions that they have found particularly useful in
achieving an optimal result.

Equipment and Instruments Required
Equipment

e Olympus laparoscopic video tower (21-in. monitor, EXERA II image processor
with light source; Olympus Medical Systems, Tokyo, Japan)

e High definition video laparoscope with chip on the tip (30° EndoEye, Olympus
Medical Systems, Tokyo, Japan)

e UHI-3 high flow CO, Insufflator (up to 35 L/min) (Olympus Medical Systems,
Tokyo, Japan)

* SonoSurg ultrasound generator (Olympus Medical Systems, Tokyo, Japan)

 Electro-surgical unit (monopolar/bipolar)

e Surgipump aspiration/irrigation pump (Olympus Medical Systems, Tokyo,
Japan)

Instruments

e Trocars: three 5 mm one 10 mm, and onel2 mm

e 5-mm surgical grasper (two crocodile fenestration, one with and one without
ratchet; one surgical grasper with ratchet)

e 5-mm suction-irrigator

e Two needle drivers (Olympus Medical Systems, Tokyo, Japan)

* Metzenbaum reusable scissors (Olympus Medical Systems, Tokyo, Japan)

e 5-mm L-shape high frequency hook type monopolar electrode

e SonoSurg ultrasonic 5-mm scissor

e Metal urethral sound 24 Fr

e Carter-Thomason suture passer (CooperSurgical Inc., Trumbull, CT)

* Endopouch laparoscopic extraction pouch (Ethicon Endo-Surgery, Cincinnati, OH)

 Silicone Foley catheter 20 Fr

e Metal urethral catheter guide
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e Sutures: 0-Monocryl™ with CT-1 needle (Ethicon, Inc., Somerville, New
Jersey); 3-0 Catgut with SH needle (hemostasis); 2-0 Monocryl™ with UR 6
needle (Ethicon, Inc. Somerville, New Jersey) (trigonization); O-Vicryl™
with CT-1 needle (Ethicon, Inc., Somerville, New Jersey) (capsulotomy
closure)

e Blake drain 10 F

e Optional: Endoscopic GYNECARE type Morcellator (Ethicon, Inc., Somerville, NJ)

Preoperative Preparation

1. Routine preoperative testing (including urine culture), pulmonary exercises with
incentive spirometer

2. Bowel preparation, magnesium citrate

Preoperative antibiotics (1st generation cephalosporin covering skin flora)

4. Review the preoperative ultrasound (estimated volume and expected anatomy of
the middle lobe)

5. Cystoscopy (in cases of hematuria, acute urinary retention, or urinary lithiasis)

(O8]

Patient Positioning

The patient is treated with chemoprophylaxis for deep venous thrombosis or
intermittent compression devices on the lower extremities, according to risk fac-
tors and institutional practice patterns. With the patient supine, the upper and
lower extremities are in adduction with a support behind the shoulders to prevent
slipping. A 20F silicone Foley catheter is inserted prior to initial access.
Immediately after the first trocar is placed, steep Trendelenburg is initiated. Note
that the foley balloon need not be inflated, as the catheter will be subsequently
removed.

If there is difficulty in delineating the anatomical structures, the balloon can be
inflated to 20 cc and moved back and forth, thus accentuating the prostatovesical
junction.

Room Setup

The laparoscopic tower is placed near the patient’s feet at a height that is comfort-
able for clear viewing of the monitor and inflation equipment. The principal sur-
geon is positioned to the left side near the patient’s shoulder, the first assistant to
the right side, and the second assistant to the left of the principal surgeon. The
instrument technician is positioned diagonally from the principal surgeon
(Fig. 14.1).
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Fig. 14.1 Distribution of the surgical equipment

Approaches

Extraperitoneal

Advantages:

¢ In theory, operating time is shorter, considering that the dissection of the preperi-
toneal space is done digitally or with a balloon.

e Lower risk of bowel injury.

e Smaller probability of developing postoperative ileus in case of urine leakage.

Disadvantages:

* Small working space, collapses readily when suction is applied.

» Since the space is bluntly established, increased minor bleeding can diminish
visibility.
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Transperitoneal
Advantages:

e Even when the bladder is released from the abdominal wall, entering the prevesi-
cal space, this is done with sharp dissection thereby limiting bleeding and
improving optics (blood does not absorb the light).

e Large working space (useful with large adenomas), resulting in less collapse of
the operating field with suction and less interruption of visibility from fluids such
as blood or saline solution for irrigation, since gravity forces them into the upper
abdomen.

* Allows for the placement of the surgical specimen outside of the work area.

Disadvantages:

e Greater risk of bowel injury.
» Higher probability postoperative ileus.

Transperitoneal with Two Windows

This is an intermediate situation, a technique in which after initiation of the
transperitoneal approach two lateral peritoneal windows are created, giving
access to the prevesical space. Thus, the advantages of the extraperitoneal
approach are obtained as well as the range of space inherent in the transperito-
neal approach.

Trocar Placement
Extraperitoneal

The trocars are arranged in a “W,” as this is the most correct and comfortable man-
ner (Fig. 14.2). In the extraperitoneal approach, the first 10-mm trocar is placed
immediately below the umbilicus. A vertical or horizontal incision is performed in
the skin with a scalpel, followed by dissection of the subcutaneous tissue, a horizon-
tal incision in the anterior layer of the abdominal rectus sheath, and lateral displace-
ment of the rectus muscles.

Two ways to gain access to the extraperitoneal space will be described. The first
is done by transverse incision of the anterior rectus fascia and then a longitudinal
section of the entire midline with scissors, then dissecting the prevesical space digi-
tally or with a balloon. The second involves longitudinal division of the anterior and
posterior layer of the rectus sheath, entering the space between the posterior rectus
sheath and the peritoneum, dissecting with a lubricated finger in this preperitoneal
space, advancing first to the direction of the pubis, and then laterally, being careful
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Fig. 14.2 Placement of
the trocars

not to accidentally open the peritoneum or tear perforating vessels located princi-
pally in the epigastric zone.

Problem: It is important that no perforations are made while dissecting the peri-
toneum. If this happens, COwill enter the peritoneal cavity, pushing the bladder
into the potentialspace, causing difficulty with the surgery.

Solution: If this occurs, the solution is to expand the peritoneal continuity and
create another window on the contralateral side, so that the CO, can circulate freely
between the two cavities.

To create an airtight space, one may use a Hasson trocar. Alternatively, use a
large needle and monofilament suture, and place a figure-of-eight stitch through the
entire thickness of the abdominal wall (from the skin to the posterior rectus sheath).
Loosen the stitch, introduce the trocar without its obdurator, and quickly tie a half
hitch, adjusting it with a Kelly clamp to prevent the air leak.

The importance of this type of stitch to prevent the air leak is to easily and quickly
reestablish pneumoperitoneum in the event that it is necessary to remove the
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specimen during the operation. This may be required when the specimen obstructs
the working space and cannot be placed aside (e.g. extraperitoneal approach).

Next, inflate with CO, to a pressure of 15 mmHg, and complete the dissection,
using the lens for dissection, with forward and fanning movements. This bluntly
expands the extraperitoneal space cephalad.

Tip: The camera tip should be placed 1 cm inside the trocar to maintain a clear
optic during blunt extension of the extraperitoneal space using the camera trocar.

The second 5-mm trocar is placed at the pararectal level on the left, slightly
below the line that connects the umbilicus and the anterior superior iliac spine.
The third 5-mm trocar is located 2 cm above and inside of the left anterior supe-
rior iliac spine. The fourth 12-mm trocar is placed contralateral to the left pararec-
tal, and the fifth 5-mm trocar 3 cm above and inside of the right anterior superior
iliac spine.

It is important to remember that an adequate dissection of the bladder and
the extraperitoneal space must be made so that the trocars do not go across the
peritoneal reflection, potentially out of sight, risking unrecognizable bowel
injury.

Transperitoneal

The distribution of the trocars is similar to that in the extraperitoneal approach. This
can be initiated by using a Veress needle or with the Hasson technique. Once cre-
ated, the pneumoperitoneum is introduced in the first trocar, which has a safety
system with a retractable sleeve. After inserting the laparoscope and exploring the
peritoneal cavity, place the other trocars under direct vision.

The depth of the trocars as well as their fixation to the abdominal wall are
extremely important to ensure that they do not move, either coming out or going in
accidentally. The tips of the more medial pararectal trocars should be 2 or 3 cm
(from the inside) so that they do not interfere with the movement of the graspers. In
contrast the lateral trocars may be introduced to almost their entire length. This
helps to avoid inadvertent small bowel injury by the assistant during instrument
insertion, which often occurs outside of the camera view. With both approaches,
special attention should be made that the two pararectal trocars have a separation
of 18-20 cm between them.

The first assistant uses the transumbilical trocar to introduce the 30° lens,
which is manipulated with the left hand, and uses the right hand to introduce the
suction-irrigation canula and other instruments in the fifth trocar. The second
assistant uses the right hand for retraction of the bladder for countertraction dur-
ing the adenoma mobilization, and the left hand to manipulate the metallic intra-
urethral sound.

It should be made clear that the authors use a 30° highdefinition laparoscopic
video (EndoEye) for its multiple advantages, as it allows the first assistant to manip-
ulate it just with one hand. Furthermore, the 30° optical allows for a lateral view
and a depth perception that is not possible with the 0° angle.
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Creation of the Lateral Transperitoneal Windows

In order to overcome the difficulty of peering around the corner as the lateral
windows are created on either side of the bladder, take advantage of the angled
lens. The 30° lens is introduced through the first trocar, with the camera shaft
pointed towards the right lower quadrant, and the 30° lens looking to the left. The
surgeon, with the grasper introduced through the left pararectal trocar, applies
tension to the urachus and cuts the peritoneum in the external border of the right
umbilical ligament with the L-shape hook type monopolar electrode, introducing
it through the right pararectal trocar, creating a lateral window in the cranio-cau-
dal direction that goes alongside the umbilical ligament towards the right vas
deferens (Fig. 14.3a, b).

The surgeon proceeds in a similar manner on the left side until the two dissec-
tion planes meet. For the left lateral dissection, often working through the two left
trocars is the optimal approach. The first assistant helps with counter-traction
through any of the right ports. In this manner, the surgeon completes the dissec-
tion of the Retzius space arriving at the pubis, the avoiding surface of the
bladder.

Fig. 14.3 (a) Umbilical
ligaments and (b)

prevesical dissection and
creation of side windows
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Fig.14.4 (a,b)
Dissection of the anterior
face of the prostate

Access to the Adenoma

Using the grasper and the Ultrasonic scissor, the surgeon dissects the fat located from
the anterior surface of the prostatic fascia, back to the expected location of the blad-
der neck. The procedure does not require opening of the endopelvic fascia, or the
ligation of the dorsal venous complex, as in radical prostatectomy (Fig. 14.4a, b).

There are different techniques for gaining access to the prostatic adenoma: (1)
through the prostatic capsule with a tranverse incision (Millin), (2) longitudinal
transcervical-capsular (Mirandolino), and (3) the technique which the authors favor,
a transverse incision in the bladder neck at its junction with the prostate.

Aperture of the Bladder

Once the union between the bladder and the prostate has been identified, the surgeon
makes a cut over the bladder using the 5-mm L-shape, high frequency hook type
monopolar electrode, performing the initial section at a depth where the bladder
mucosa is seen. Then, using the SonoSurg, laterally complete the transverse cystot-
omy wide enough to allow for the identification of the existence of a prominent
middle lobe, visualizing the interior of the bladder and the ureteral orifices (Fig. 14.5).
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Fig. 14.5 Identification of
the bladder-prostate
junction and transverse
cistotomy

One way to recognize the junction of the prostate and the bladder is by differen-
tiating the characteristic of the fat on the prostatic surface (easily peeled away) and
the the bladder (denser and adherent). Alternatively, place gentle traction on the
foley catheter with the balloon inflated. The movement of the balloon will delineate
the bladder neck.

The reason for first using the monopolar electrode cut is the need to make a clean
cut that allows for distinguishing of the detrusor of the bladder until entering it, and
the SonoSurg is used on the lateral extension because it is a vascularized area and
needs to be kept as bloodless as possible.

Dissection and Enucleation of the Prostatic Adenoma

Once the border between the prostatic adenoma and the posterior vesical mucosa
has been recognized, the surgeon cuts with the hook type monopolar electrode and
proceeds to outline the entire circumference, starting first in a posterior semicircle
and slowly going deeper until reaching the adenoma and completing and the entire
circumference.

At the border between the adenoma and the vesical mucosa where the incision
should be made, a difference in mucosal color is normally observed. In most
patients, an injected appearing strip of hypervascular mucosa can be identified.
This serves as a reliable reference for the incision.

The whitened tissue of the prostatic adenoma is easily identifiable and the dissec-
tion plane between the surgical capsule and the adenoma is made using the monopo-
lar type hook and the ultrasonic scissors, in addition to blunt with the suction
cannula (Fig. 14.6).

If faced with a prostate with a prominent median lobe, before initiating the dis-
section and enucleation, place a figure-of-eight traction stitch into the median lobe
with 1-0 Monocryl™ on a CT needle. Exteriorize the suture ends through the
abdominal wall in the suprapubic region using a Carter-Thomason device, and
secure them with a Kelly clamp at the skin surface. This will serve to expose the
posterior vesical mucosa in the region of your initial incision.
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Fig. 14.6 Dissection of
prostate adenoma with
SonoSurge

Fig.14.7 (a,b)
Retraction of prostate
adenoma with
monofilament suture

In general, when the initial dissection of the adenoma is complete, proceed to
place a figure-of-eight suture in the lateral lobes of adenoma with a 1-0 Monocryl™
suture on a CT-1 needle, leaving the ends of the suture long enough to serve as a
source of traction (Fig. 14.7a, b).
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Fig. 14.8 Ligation of
intracapsular prostatic
pedicles with the SonoSurg

The advantage of using the monofilament suture with a large needle such as
the 1-0 Monocryl™, CT-1 is that it allows for deep introduction and easily passes
through the adenoma, thus providing firm surfaces that do not come undone from
the traction. A very important trick that the authors call “fishing” is to not cut
the needle of the traction stitch. As more adenoma is exposed with further dissec-
tion, take another “bite” of the adenoma with the original stitch, and repeat as
necessary. In this manner, countertraction remains effective as more tissue is
exposed.

While manipulating the traction stitch in all directions, small perforating
branches will appear; with the use of the monopolar coagulator or the ultrasonic
shears, these perforators can be controlled. This allows continued enucleation in a
relatively avascular plane.

More attention should be paid to the 4-5 and 7-8 o’clock areas, corresponding
to the zones of the lateral prostatic pedicles (Fig. 14.8).

A useful instrument designed specifically for the dissection of the prostatic ade-
noma is the Sotelo Prostatotomo, which consists of three parts: a Teflon® sleeve, a
stainless steel cylinder body, and a distal curve of the same material in a concave
shape with sharp edges that aid in the enucleation (Fig. 14.9a, b). Using both its
convex and its concave elements, develop the dissection plane. At the smallest sign
of difficulty in advancing the dissection, which generally coincides with areas with
perforating vessels or adhesions, this tool should be removed and the limiting band
either cauterized or divided with ultrasonic shears (Fig. 14.10a, b).

When retracting the adenoma from side to side, it is important not to do so
directly with graspers because the adenoma will tear. Tearing the adenoma subse-
quently makes the dissection more difficult, and finding the correct plane problem-
atic. At times, due to adenoma size obstructing the dissection view, one may
deliberately fragment the adenoma. In general, avoid cutting the median lobe since
this is what engages the lateral lobes and allows for their enucleation. Usually it is
necessary to first enucleate one of the lateral lobes, then cut the urethra laterally and
enucleate the other lobe.
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Fig. 14.9 (a, b) Diagram and photo of the Sotelo Prostatotomo

The urethra can be clearly identified and should be divided sharply with scissors.
The metal sound in the urethra can help to identify the borders of the urethra and
help to compress it in case of bleeding from the dorsal vein complex.
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Fig. 14.10 (a,b)
Dissection of prostatic
adenoma with the Sotelo
Prostatotomo

Hemostasis, Trigonization, and closure of the Bladder

After completing the enucleation, hemostasis should be confirmed and the pneumo-
peritoneum pressure decreased. Any venous channels that have been compressed
under pressure are typically revealed and can be addressed. Then move the lens 30°
to see laterally inside the capsule and inspect very carefully, primarily in those areas
where bleeding may be expected such as the lateral pedicles and the dorsal venous
complex. If there is the slightest doubt, bipolar, ultrasonic shears or fixation sutures
should be placed using Catgut 3-0 SH.

Trigonization should then be performed, bringing the vesical mucosa to the pos-
terior prostatic capsule or posterior border of the urethra. This is normally done with
two or three stitches, one central and two lateral, with absorbable sutures (2-0
Monocryl™, UR 6). The knots are tied intracorporeally.

Introduce a silicone three-way 24 Fr Foley catheter with a sound and, after fin-
ishing closure of the bladder, fill the balloon with 30-50 cc depending on the size of
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the prostatic fossa, leaving it inside the bladder and connecting to continuous
irrigation (Fig. 14.11).

For closure of the bladder, 2-0 Vicryl™, CT1 is used in a running fashion from
each corner of the opening, tied to each other in the midline (Fig. 14.12a—d).

It is very important to check for watertightness of the suture line at the end.
Additional interrupted sutures must be placed at any focal point of leakage.

Fig. 14.11 Entering with
the Foley catheter guide

Fig. 14.12 (a—d) Closure of bladder
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Fig. 14.12 (continued)

Drainage

It is important to provide drainage (Blake drain) to aid in the removal of any urine
that leaked, exteriorizing it in any one of the lateral incision ports. This should be
maintained until no more than 30 cc drains in a 24 h period, which, on average,
should occur on the second or third day after the operation.

Extraction of the Operatory Clamp

The mouth of the specimen bag should be exteriorized, and the specimen frag-
mented (Fig. 14.13a, b). Usually there is no need to extend the umbilical incision.

Postoperative Care

On average, continual irrigation is stopped within 12-24 hs if the urine is clear.
On average, the drain is removed in 48 h once drainage falls below 30cc in an 8 h
shift.
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Fig.14.13 (a,b)
Extraction of the surgical
specimen

The Foley catheter is removed in 5-7 days A cystogram is not mandatory but can be
performed per the surgeon’s discretion.
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and Camilo Andrés Giedelman Cuevas

Necessary Equipment and Instruments
Equipment

e Olympus laparoscopic video tower (21-in. monitor, EXERA II image processor
with light source) (Olympus Medical Systems, Tokyo, Japan)

* High-definition laparoscopic EndoEye 30° ‘“chip-on-a-stick” laparoscope
(Olympus Medical Systems, Tokyo, Japan)

e High flux UHI-3 CO, insufflator (up to 35 L/min) (Olympus Medical Systems,
Tokyo, Japan)

e SonoSurg ultrasonic generator (Olympus Medical Systems, Tokyo, Japan)

* Electrosurgery unit (monopolar/bipolar)

e SurgiPump suction/irrigation pump (Olympus Medical Systems, Tokyo, Japan)

Instruments

e Trocars: Three 5S-mm TroQ trocars (Olympus Medical Systems, Tokyo, Japan)
and two disposables, 10 and 12 mm
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e 5-mm graspers: Two fenestrated alligator clips, one with and the other without a
locking handle; one alligator grasper

e 5-mm suction-irrigation cannula

e Two Olympus straight laparoscopic needle-holders (Olympus Medical Systems,
Tokyo, Japan)

e Olympus reusable Metzenbaum scissors (Olympus Medical Systems, Tokyo, Japan)

e 5-mm high-frequency L-hook-type monopolar electrode

e 5-mm SonoSurg cutting and coagulation shears (Olympus Medical Systems,
Tokyo, Japan)

e 5-mm and 10-mm Weck Hem-o-lok® clip appliers (Teleflex Medical, Research
Triangle Park, NC, USA)

e 5-mm Olympus titanium clip applier (Olympus Medical Systems, Tokyo, Japan)

e 24 F Urethral bougie (Beniqué)

e 10-cm Ethicon Endopouch laparoscopic extraction pouch (Ethicon Endo-
Surgery, Cincinnati, OH)

e 20 F Foley silicone-coated catheter

e Metallic urethral catheter guide

e Sutures:
e Dorsal vein complex ligation: 0-Vicryl™ on CT-1 needle (Ethicon, Inc.,

Somerville, NJ, USA)
 Urethrovesical anastomosis: 2-0 Monocryl™ on UR-6 needle, or alternative
2-0 Biosyn™ on GU-46 needle (Covidien, Dublin, Ireland)

e Olympus fascia seal needle (to seal orifices or bleeding epigastric vessels)
(Olympus Medical Systems, Tokyo, Japan)

e Storz 10-mm right angle dissector (Karl Storz, Tuttlingen, Germany)

e 10 F Blake drain with collection chamber.

Patient Preparation

* Routine preoperative studies (urine culture), respiratory exercises with incentive
inspirometer

e Bowel preparation with magnesium citrate

* Preoperative antibiotics

e Detailed review of the preoperative ultrasound regarding the estimated volume,
expected anatomy of the median lobe, and type of apex

» Consider performing cystoscopy in patients with symptoms of urinary obstruc-
tions and/or history of hematuria

* Digital rectal examination under anesthesia.

Patient Positioning

Antiembolic stockings or intermittent compression devices are placed on both legs.
The patient is placed supine with the upper extremities in adduction and with the
shoulder supported to prevent sliding. A 20 F silicone-coated Foley catheter is
inserted without filling the balloon to evacuate the bladder. After application of the
first trocar, the patient is placed in a steep Trendelenburg position.
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Fig.15.1 Surgical setup.
Surgeon (blue), first and
second assistant (sky blue)

When performing antegrade dissection and encountering difficulty in delineating
the plane between the bladder and prostate, one may inflate the balloon with 10 cc and
slide it distally, thus the junction between the two structures will be demonstrated.

Surgical Setup

The laparoscope tower is placed at the patient’s feet at a height whereby the monitor and
insufflation equipment are clearly visible. The main surgeon is positioned on the
patient’s left, the first assistant to the right and the second assistant to the left of the main
surgeon. The surgical orderly is positioned diagonal to the second assistant (Fig. 15.1).

Approaches
Extraperitoneal

Advantages

* In theory, surgery duration is shorter, considering that the dissection of the pre-
peritoneal space is done digitally or with a balloon.

e Decreased risk of bowel injury.
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e Decreased likelihood of developing postoperative ileus in the event of urine leak.
e A shallower Trendelenburg position is required since the bowel is naturally
retracted by the veil of the peritoneum.

Disadvantages

e Small working space.

e Potentially increased tension on the urethrovesical anastomosis.

e Occasional bloody dissection of the preperitoneal space, decreasing visibility.

Transperitoneal

Advantages

e The space created with direct-vision through an avascular plane allows for a
“clean” work field, taking greater advantage of light, thus obtaining better image
and color.

e Wider working space, with reduced incidence of collapse of the operating field
during suction and less interruption of visibility by fluids like blood or saline solu-
tion when irrigating, since they escape into the upper abdomen due to gravity.

¢ Wide bladder mobilization allows it to be brought down to the anastomosis with
less tension.

* Storage of the specimen away from the work area, especially when it is large,
does not hinder the execution of the anastomosis.

e Proximal extended lymph node dissection is more readily achieved.

Disadvantages

 Greater risk of bowel injury.

¢ Increased likelihood of developing postoperatory intestinal obstructions due to
manipulation of the wall, and mainly because of leaked urine.

Transperitoneal with Two Windows

The authors have carried out an intermediate situation, in which after the transperi-
toneal approach, two lateral peritoneal windows are created to gain access to the
prevesical space. This technique obtains some of the advantages of the extraperito-
neal approach (bowel retraction) as well as the wider space of the transperitoneal
approach.

Trocar Placement
Extraperitoneal
Placement of the trocars in a “W” tends to be the most correct and comfortable

technique. In the extraperitoneal approach, the first trocar (10 mm) is placed imme-
diately below the navel. A vertical or horizontal incision in the skin is performed
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with a scalpel, followed by dissection of the subcutaneous cellular tissue, and a
horizontal incision into the anterior rectus abdominus sheath.

The authors will describe two ways of gaining access to the work space: the first
method requires the surgeon to section the entire middle raphe of the rectus sheath
with scissors and dissect the prevesical space digitally or with the balloon. The sec-
ond method requires the surgeon to vertically section the posterior of the rectus
sheath and gain access to the space between the posterior sheath of the rectus and
peritoneal. The surgeon then dissects with a lubricated finger, heading first toward
the pubis, the Retzius space and then moving laterally, taking care not to acciden-
tally open the peritoneal or section the perforable vessels located mainly in the
epigastric zone.

Problem: It is important that the dissection of the peritoneum cavity generates no
perforations. If perforated, CO, will enter the peritoneal cavity and push the blad-
der towards the created space, making surgery difficult.

Solution: Should a perforation occur, the peritoneal continuity solution should
be broadened and another should be created contralaterally so that the COcan
freely circulate between both cavities.

In order to cut costs, a Hasson trocar is not used. To maintain an airtight seal, a
pulley stitch is placed using a retention needle through the entire width of the wall
from the skin to the posterior aponeurosis of the rectus. The suture is loosened and
the trocar is introduced without the obdurator. The surgeon then makes a half-knot
and adjusts it with the Kelly forceps to avoid gas leakage.

The importance of this type of suture is to enable the operation to progress
smoothly, as it is easy to quickly reestablish the pneumoperitoneum hermetically
after removing the operatory piece to review the borders of the section or simply to
create a greater work space.

Insufflation then proceeds at a pressure of 15-17 mmHg and the blunt dissection
is completed under direct vision with the scope moving forward in a fanning motion.

Tip: The scope should be 1 cm within the trocar to prevent it from getting dirty
and wasting time cleaning it. Alternatively, a bariatric trocar (which is much longer)
may be employed.

The second trocar (5 mm) is placed at the left pararectal level, a little below the
line that unites the navel and the anterior superior iliac spine; the third trocar (5 mm)
is placed 2 cm above and within the left anterior superior iliac spine. The fourth
trocar (12 mm) is placed contralaterally to the left pararectal and the fifth trocar (5
mm) is placed 3 cm above and within the right anterior superior iliac spine.

Tip: It is worth remembering that one should perform the dissection of the blad-
der and prevesical space adequately, so that the trocars may be placed in the appro-
priate position.

Transperitoneal

For the initial approach, the authors use a modified Veress needle entry with abdom-
inal wall retraction. A vertical skin incision is made in the umbilicus with an 11
blade. The anterior rectus sheath is cleared off, and a 2-3 mm incision is made until
preperitoneal fat is seen. Two holding sutures of 2/0 Vicryl™ (passed inside out on
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the fascia) are lifted for anterior traction on the abdominal wall. This serves to
increase the distance between the abdominal wall and underlying structures and
provides countertraction to the resistance of the peritoneum encountered by the
Veress needle.

Once pneumoperitoneum is created, the first trocar is placed blindly using a
safety trocar that has a retractible blade. After introduction of the optical scope and
exploration of the cavity, the other trocars are placed under direct vision. The order
is similar to that of the extraperitoneal approach, or in accordance with what is dis-
covered during exploration (Fig. 15.2).

Tips: It is important that the depth and rigging of the trocars be in such a way
that they do not move, to prevent them from entering or exiting accidentally.

The first assistant employs the transumbilical trocar to introduce the 30° optical
scope (which is manipulated with the left hand), and the fifth trocar to introduce the
suction-irrigation cannula and other instruments (which are manipulated using the
right hand). The second assistant uses the right hand to retract the bladder or bowel

Fig.15.2 Trocar placement.
10-12 mm (square), 5 mm
(circle)
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with a grasper through the third trocar, and the left hand to manipulate the metallic
intraurethral bougie.

The authors use a high-definition 30° EndoEye laparoscopic video because of its
multiple advantages. It allows the first assistant to manipulate it with one hand, and
the 30° scope allows for lateral vision and a sense of depth not possible at with a 0°
scope.

During dissection of the anterior wall of the prostate, bladder, and urethra, the
bevel is pointed downwards and to the sides. In the lateral pedicles, the bevel is
positioned upwards and to the middle. In the posterior wall of the prostate and the
Denonvillier’s fascia upwards, in the initial points of the anastomosis to the level of
the urethra upwards, and in the rest it is downwards and to the side.

Transperitoneal Creation of Lateral Windows

With the 30° scope introduced in the peritoneal cavity through the first trocar (with the
extreme distal located in the lower right quadrant and with the bevel pointed to the
middle), the surgeon, with a grasper introduced by the left pararectal trocar, pulls on
the urachus and presents the right umbilical ligament. Then using the 5-mm monopo-
lar L-hook electrode introduced by the right pararectal trocar, the surgeon dissects the
parietal peritoneum, creating a lateral window in the cephalo-caudal direction that
proceeds laterally to the umbilical ligament down to the right vas deferens.

The surgeon proceeds in a similar manner on the left side until both dissection
planes are united. The surgeon works using the two left 5-mm trocars and the first
assistant performs counter-traction using the suction through the fourth trocar.
Then, the second assistant introduces a grasper through the third trocar for cephalad
retraction and posteriorly the peritoneal band made up of the urachus and the umbil-
ical ligaments. In this manner, the surgeon completes dissection of the Retzius space
reaching the pubis (Fig. 15.3).

Direction of Dissection

The laparoscopic dissection of the prostate was initially described in the antegrade
direction, proceeding from base to apex. Other authors later presented the technique
using retrograde dissection, similar to conventional open surgery [1, 3]. Nevertheless,
both dissections have been combined with transperitoneal or extraperitoneal
approaches. Technically, antegrade dissection is probably the most natural, in terms of
the continuity of the prostate axis and taking into account the angle of the 0° scope.
However, dissection of the lateral prostatic pedicle is difficult since the surgeon cannot
spatially know the location of the distal point that he or she is heading towards.

Despite the use of the 30°scope and the ability to see the lateral border of the
prostate, it is possible to lose the dissection plane of the lateral pedicle and head
tangentially, sectioning the neurovascular bundles with consequent functional
damage to the patient.
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Fig.15.3 (a,b)
Umbilical ligaments and
right lateral window

e i b
T o

If difficulty is encountered in identifying the section’s lateral line, the initial
stitch (proximal) and the final one (distal), the authors first perform the retrograde
dissection, which is possible due to the visibility obtained with the 30° scope. A
proximal retraction stitch in the prostate allows for it to be lifted, retracted, and for
the apex to be turned, which makes dissection of the lateral bundles in a retrograde
direction feasible. This approach makes the dissection safer as the stitch reached in
the antegrade approach can be simply connected to the stitch where the retrograde
approach ends.

Dissection of the Anterior Wall of the Prostate

The surgeon employs the grasper, SonoSurg and laparoscopic swab to remove the
fat located in the anterior wall of the prostate. Dissection proceeds in a distal to the
proximal direction; adipose tissue is removed as a continuous flap from the pubic
bone back to the prostatovesical junction (Fig. 15.4).
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Fig. 15.4 Dissection of fat in the anterior wall of the prostate

It is important to take care when sectioning the fat in the median distal line,
because easy-to-bleed, superficial veins flow through this fat.

The presence of lymphatic ganglions in this tissue has been reported in some
works, which is a reason to send it to anatomopathologic study.

Opening Endopelvic Fascia and Dividing the Prostatic
Component of the Puboprostatic Ligament

The surgeon opens the endopelvic fascia, lateral periprostatic fascia and partial
separation of the neurovascular bundles (from apex to base) with the scissors and
the swab, sectioning the prostatic component of the puboprostatic ligament while
respecting the fibers leading to the urethra.

On the right side, with the 30° scope bevel aimed to the left, the surgeon retracts
the prostate to the contralateral side with a left hand grasper, and sections the endo-
pelvic fascia with the scissors in the right hand. Then, the surgeon deepens the dis-
section of the fascia with the grasper in the left hand, retracts the medial cut edge of
endopelvic fascia, exposing the posterolateral zone of the periprostatic fascia. The
surgeon sections with the scissors in the right hand and dissects with a swab, clean-
ing the apex with in a clockwise motion (Fig. 15.5). The procedure on the left side
is similar, but dissection of the apex with the torund requires counterclockwise
movements.

Ligation and Division of the Dorsal Venous Complex

Prior to ligature of the vein complex, a proximal stitch is placed at the apex to group
and unite the entire area of the complex along the median line for better definition,
thus allowing for improved ligature. Furthermore, the stitch allows the application
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Fig. 15.5 (a, b) Opening
of the endopelvic fascia

of traction and flection of the prostate to view the posterior component of the apex
and thus facilitate retrograde dissection. Afterwards a second stitch is placed, which
is the true distal stitch that encompasses the dorsal vein complex. Finally, with the
Metzenbaum scissors, the dorsal vein complex is sectioned (Fig. 15.6).

Tip: To make proper placement of the needle used to ligate the vein complex
easier, upon taking it with the needle-holder, press it against the anterior wall of the
prostate and grasp it by its distal third. During its insertion it should be held
straight; only after it has gone through nearly the entire complex should it be turned.
If the needle is turned too quickly it may enter the complex.

Tip: When inserting the needle to ligate the vein complex, the first assistant
should push the apex to the right with the suction device to see where the stitch exits.
The second assistant should then go down with the Benique in the urethra, thus
assuring that the needle enters between the area of the dorsal vein complex and the
urethra.

Problem: The dorsal vein complex bleeds after being ligated and sectioned.
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Fig. 15.6 Placement of
the proximal point in the
prostate

Solution: The bleeding can be controlled with the Benique; compression should
be applied beforehand against the arc of the pubis.

The placement of a linear stapling device is an alternative way to ligate the dorsal
vein complex; it should be 30 mm in width, vascular, and placed with a TYCO clip
that articulates and roticulates.

Tip: The placement of the linear device should be done in three movements: (1)
articulation, (2) reticulation, and (3) another articulation. Keep the stapler closed
for approximately 1 min to compress the tissue, expel edema, and improve tissue
coaptation.

Some surgeons perform the antegrade dissection before ligating the vein com-
plex and opening the endopelvic fascia. This technique was described by Gaston,
who does not ligate the complex or open the fascia, but goes directly to open the
vesicle neck, then advances laterally interfascial or intrafascial and finally ligates
the dorsal vein complex. In the authors’ case, they first connect the dorsal vein com-
plex and proceed to the dissection of the urethra, performing the retrograde dissec-
tion of the prostate and then the antegrade dissection to communicate both
dissections. Their technique will be further described in the following sections
(Fig. 15.7).

Apical Dissection, Division of the Urethra

The laparoscopic nondisposable scissors are used to dissect the urethra; with lateral
movements, proper identification the structures is possible with 30° of vision and
the neurovascular bundles can be dissected laterally. The Benique is gently removed
and sectioning of the anterior circumference of the urethra is performed with a
single cut, if possible.

Tip: The urethral stump should be kept as long as possible, requiring dissection
very close to the prostate, but without risking margin safety.
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Fig. 15.7 (a—d) Ligation of the dorsal venous complex and point of suspension
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Fig. 15.7 (continued)

Tip: The opening angle of nondisposable scissors are greater than disposable
ones, so transection of the urethra with regular continuous edges can be performed
with fewer cuts.

With the help of the 10-mm right-angle dissector, the posterior plane of the ure-
thra and the posterior rhabdosphincter are dissected. Before sectioning the posterior
lip of urethra, the anatomy of the posterior lip of the prostate’s apex is identified
laterally using the 30° scope. This identification guarantees a correct cutting plane,
since the posterior prostatic apex may extend distally beneath the urethra (Fig. 15.8).

Retrograde Dissection of the Prostatic Apex

Once the dorsal vein complex and the urethra are sectioned, the surgeon proceeds
with retrograde dissection of the prostatic apex, sectioning the posterior rhabdo-
sphincter, laterally dissecting the bundles, and reaching as far as the Denonvilliere
fascia. Positioning the bevel of the 30° scope with downward and applying traction
with the proximal stitch will help facilitate this dissection (Fig. 15.9).

Tip: For a better view during the retrograde dissection, the second assistant pulls
from the proximal stitch and the surgeon, with a grasper in the left hand, pulls and
bends the posterior lip of the apex.

Anterior Bladder Neck Dissection

Once retrograde dissection of the apex has been completed, the surgeon takes the
prostate from the point of proximal traction. While performing lateral movements
and with the posterior traction of the bladder, the cleavage plane between both struc-
tures can be clearly identified by observing the differences in mobility between a
hollow organ (bladder) and a solid one (prostate). After identifying the line where
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Fig. 15.8 (a, b) Dissection
and division of the urethra

the bladder and prostate meet, a transverse incision is performed using a 5-mm
L-hook monopolar electrode until the bladder is opened (Fig. 15.10).

Another way to recognize the boundaries of the prostatic-vesicle is to differenti-
ate the fat on the prostatic surface (easily removable) and the bladder (denser and
adheres to the organ). It also helps to laterally follow the curvature of the prostate.
A combination of these maneuvers will aid in correctly identifying the limits for the
cut.

A large median lobe may lead to confusion since the prostate and bladder may
appear to meet farther back. This may result in the surgeon sectioning in the wrong
place, so care should be taken in patients with large median lobes.

When cutting the anterior wall of the bladder, do not attempt to preserve the
vesicle neck since there is no evidence of improvement in continence by doing so.
Performing the anastomosis is difficult when the orifice is small, and at times it is
impossible to determine precisely whether there is or is not a median lobe. There is
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Fig. 15.9 (a, b) Retrograde
dissection of the prostatic
apex

also the risk of cutting the posterior wall and leaving the lobe semidetached from
the bladder.

With the anterior surface of the bladder sectioned, the authors release the traction
of the prostate’s proximal stitch and take the rim of the bladder that drops off, grab-
bing the prostate with a locking alligator grasper. The prostate is raised and bent,
and the vesicle neck is laterally sectioned until the trigone is visible, which exposes
the posterior mucous ending. (Fig. 15.11).

Posterior Bladder Neck Dissection

After sectioning the bladder’s anterior wall and exposing the trigone, the authors
section the lateral walls of the bladder, allowing the prostate to bend completely,
separating it from the bladder. The authors then make a transversal incision with the
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Fig. 15.10 (a,b)
Anterior bladder neck
dissection

electrocautery shears, starting at the medial line and moving towards the entire
depth of 4-5 mm along the shears (which is the thickness of the wall), and then
moving to the sides.

Tip: If the median lobe appears, it can be retracted with suture. The posterior
mucous vesicle should be cut where the median lobe ends; generally it has hyper-
vascularized, beefy red mucosa that defines the border of the lobe and helps delin-
eate the line of incision.

Once the posterior wall of the bladder has been sectioned, the surgeon should
pay careful attention to anatomic detail and identify the vertical vesicle fibers. This
continues until the areolar fat tissue is encountered and the deferential ducts appear.

Tip: During dissection of the posterior wall of the bladder, once the vesicle fibers
have been visualized, the direction of dissection should change from frontal to
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Fig. 15.11 (a, b) Bladder trigone

posterior to finish sectioning the posterior vesicle wall and reach the deferential
plane and seminal vesicles.

Once the adipose areolar tissue has been exposed, the second assistant changes
the grasper and takes the vesicle neck tissue stuck to the prostate, lifting it
upwards and distal to expose and bring the deferential ducts to the surface
(Fig. 15.12).

As the surgeon completes dissection of the posterior vesicle wall, the window is
widened laterally before proceeding with the seminal vesicle to avoid working in a
small cavity. As the prostate is freed from the lateral pedicles, the surgeon should
finish releasing the bladder neck as it bends back and exhibits the deferential ducts
and seminal vesicles.
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Fig. 15.12 (a—c) Trigone and posterior bladder neck dissection with electrocautery
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Dissection of the Vas Deferens and Seminal Vesicles

Approaching the precise plane to dissect the deferential ducts and seminal vesicles
requires meticulousness and care to gain adequate access to the area. Once the def-
erential ducts are visible, the surgeon begins pulling the planes apart. The assistant
uses the grasper to retract the bladder backwards and the surgeon uses a hand to
retract the duct, dissecting it as wide as possible.

Tip: When performing the dissection of the deferential ducts (which form a rigid and
easy-to-grab structure), do not be separate them from the vesicles. Instead, use the
natural attachments of the vas to the seminal vesicles to deliver the seminal vesicles up.

Once dissection has progressed, the deferential ducts should be separated in order
to dissect the seminal vesicles from within the duct. The surgeon begins with the
internal wall of the seminal vesicles, which is under and within the duct, and ends
with the outer wall. Generally, there is a vessel parallel to the deferential and seminal
vesicle which is then directed to the external wall of the seminal vesicles (Fig. 15.13).

Fig. 15.13 (a, b) Dissection
of the seminal vesicles
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Dissection is performed with a swab or a swab-shaped piece of gauze to turn
down the tissue that sticks to the seminal vesicles, only using clips and scissors to
separate them. Once the seminal vesicles have been dissected, both should be
lifted; it is recommended that the second assistant lift them, or the first assistant
can lift one while the surgeon lifts the other. To dissect on the right side, the first
assistant retracts the bladder and the surgeon takes the seminal vesicle. On the left
side, the assistant should lift the vesicle while the surgeon retracts the bladder. It is
also possible to insert a suprapubic 5-mm trocar to help to hold up the seminal
vesicles.

Dissection of Denonvillier’s Fascia

When the prostate is lifted upwards with a grasper applied over the seminal vesicles,
Denonvillier’s fascia is exposed. Downward retraction with the suction cannula
over the rectum is applied. An incision is made using the scissors, with a cold trans-
versal cut 2 mm below the prostate. A counter-traction maneuver is applied from the
rectum downwards, exposing the yellowish tissue of the prerectal fat and separating
it from the posterior wall of the prostate.

Tip: Once the transversal cut has been made, the 30° optical scope can be placed
upwards to provide a better view of the posterior surface of the prostate during its
dissection.

Tip: If there is a suspected injury to the rectum, fill the pelvic cavity with liquid
and introduce a Foley catheter through the rectum to inject air. Air bubbles will
indicate a rectal injury.

Ligation of Prostate Vascular Pedicles

Once Denonvillier’s fascia and the rectum have been dissected, the surgeon and
assistant should coordinate to dissect the lateral pedicle, keeping the prostate in
upward traction. With the lateral walls of the prostate and the dissection line of the
lateral periprostatic fascia in evidence, the surgeon proceeds to ligate the prostatic
pedicles. This maneuver can be performed with 5- to 10-mm Hem-o-10k® clips, or
alternatively, the SonoSurg can be employed during this step.

Once the prostate has been freed upon communicating the antegrade and retro-
grade dissection, the assistant should retract the bladder backwards and observe if
there is any bleeding, particularly in the lateral pedicles. In case of bleeding, chro-
mic cat gut figure-of-eight sutures can be placed (Fig. 15.14).

Tip: To perform ligature of the lateral pedicles, trace an imaginary line
between the external lateral surface of the prostate and the medial surface. This
will indicate which direction the surgeon should move. To ascertain depth, raise
the prostate and search for the point of retrograde dissection that was previously
reached.
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Fig. 15.14 (a—c) Dissection
and ligature of the lateral
pedicles
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Fig. 15.15 Prostate and
seminal vesicles in the
extraction pouch

Specimen Extraction

The prostate and seminal vesicles are placed in an extraction pouch (Endopouch).
To shorten operative time in a transperitoneal approach, the specimen is placed in
the cavity to be extracted at the end of the surgery. The thread fastening the extrac-
tion pouch (with the specimen inside) is exteriorized with the umbilical trocar. This
easily extracts the specimen once the surgery is complete (Fig. 15.15).

Urethrovesical Anastomosis
Generalities

Urethrovesical anastomosis is the reconstructive stage of this surgery, requiring
experience and dedicated laparoscopic training. It represents a fundamental step in
the results of a laparoscopic radical prostatectomy, and poor technique can have
short- and long-term consequences, not just regarding morbidity (urine leak, dura-
tion of catheterization), but also functional outcomes (bladder neck contractures).

Instruments

There are some needle-holder models that automatically align or rectify the needle

with the axis of the instrument to maintain a 90° angle. These types of needle-

holders are not recommended for performing anastomosis as the needle needs to be

at different angles to the needle holder axis during this part of the procedure.
Suturing Tips

1. If possible, manipulate the target tissue into a favorable position for an easy
forehand or backhand stitch.
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2. If the target tissue is rigid or cannot be manipulated (e.g., the urethral stump),
change the angle of the needle in the driver.

3. Simulate the movement of the needle (in the “air”) before placing the stitch to
ensure that the desired path will be accomplished.

4. If the previous suggestions do not achieve the optimal path, place the needle
driver in a different trocar.

5. Try using the nondominant hand to achieve the best angle of approach.

There are needle-holders made for the right hand and others for the left with
curved points; the authors prefer the straight needle-holders that can be used in
either hand. The Olympus brand is recommended as the distal extreme is slightly
thicker, its jaws stronger and more robust, which prevents the needle from sliding
and changing angles when held. Another benefit is that when the insert in the needle-
holder wears out, only the insert needs to be changed and not the whole
instrument.

The use of an absorbable monofilament such as Monocryl™ or Biosyn™ suture is
recommended since it easily slides without tearing the tissues, mainly of the ure-
thra. It is fundamental that there be a UR-6 type (Monocryl™) or GU-46 (Biosyn™)
needle, as its curvature allows for optimal passage over the urethral stump.

For anastomosis, some use a Benique with a hole in the tip; the needle is inserted
into the Benique orifice and when it is removed, the point of the needle falls into the
urethra. Instead of this maneuver, the authors torque the sound to the side opposite
the needle path. The needle tip passes in the space between the metal and the mucosa,
rather than in the hollow bore of the sound itself. However, either technique is accept-
able. Alternatively, an assistant can pass the Foley catheter tip in and out, coordinat-
ing with the needle movement to avoid incorporating the Foley catheter in the stitch.

Type of Anastomosis

Urethra-bladder anastomosis is described in several ways: with interrupted stitches,
continuous stitches or a combination of the two. The advantage of anastomosis with
continuous sutures is that it guarantees a superior water-tightness to results obtained
using separate stitches. Anastomosis with continuous stitches may be performed in
several ways; some surgeons perform it with a single suture, others with two sutures
knotted together beforehand in their distal threads. These sutures go from outside to
inside in the posterior wall of the bladder in such a way that the knot is in the outer
wall (van Velthoven).2

In the authors’ case, they employ individual sutures knotted separately in each
initial stitch. The stitches advance circumferentially from the posterior plane to the
anterior, the left going clockwise and the right counter-clockwise. The sutures meet
around the back, one ending in the urethra and the other in the bladder and are
finally tied together.

There are two reasosn to not use two prewoven sutures, the first being that there
is a risk of stenosis of the anastomosis in a purse-string fashion, which can be
avoided by using two separate sutures. The second reason is that when the stitches



206 R.J.S.Noguera et al.

pass through the posterior urethral wall, the maneuver becomes difficult as posterior
gaps may occur when pulling the posterior plate together, particularly when there is
tension. For these reasons, the authors prefer to use separate sutures that allows each
closure of the posterior wall to be checked.4 As an alternative, the van Velthoven
approach can be used with care to ensure that the posterior plate comes together
completely. With either approach, a monofilament suture should be used.

Anastomosis with Two Separate Sutures with Continuous Stitches

With the 30° scope guided upwards, the first stitch is placed into the urethra at the 5
o’clock position with the right needle-holder, with the needle introduced from the
outside in. When the needle goes in from outside, it is more posterior and takes up
a greater quantity of the rhabdosphincter and urethral muscle (external circle and
internal longitudinal). Then, upon turning the hand, the point of the needle enters
the urethral lumen, perforating the cylindric epithelium very near the edge. This
maneuver guarantees a greater consistency and solidity of the anchoring tissue,
keeping the urethra from coming loose when tying the knot, and assures approxima-
tion of the bladder and urethra.

Once the suture is through the urethra, the surgeon proceeds to the bladder stitch.
With the help of the left needle-holder to grip and retract the bladder from its ante-
rior wall, allowing a downward view with the 30° scope, the posterior wall of the
bladder and the passage of the needle with the right needle-holder from inside out
in radio five.

The knot is placed outside of the anastomosis, towards the right. The first semi-
knot loops around three times to maintain the tension and prevent slippage, while
the second and third knot loop around twice.

Problem: Tension when lowering the bladder when tying the first knot.

Solution: After verifying that the second assistant has removed the traction on
the bladder, the first assistant applies suction at the level of the trigone, which helps
lower the bladder and reduce tension so that the first semi-knot can be adjusted. If
tension persists, it causes difficulty in approaching the vesicle neck, impeding coap-
tation of the anastomosis knot. This generally occurs because the bladder has not
been well dissected laterally and is solved by completing the dissection. A few addi-
tional millimeters can be gained by reducing the pneumoperitoneum pressure to
<5 mm by having the assistant apply suction.

Once the first stitch is in and the knot is on the outside and the needle is on the
right, there are two ways to continue with anastomosis: (1) pass the entire suture
with the needle behind the knot (in order to be on the left side) and continue with a
ipsilateral semicircle, or (2) take it with the right needle-holder and pass it diago-
nally from outside in, moving right to left throughout the entire length of the bladder
so that it comes out from within on the left side. The second maneuver saves time
and is the authors’ preferred method.

Tip: Before putting the first stitch in the urethra, the perineum can be compressed,
allowing for better exposure and visualization of the urethral stump.
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Tip: As much for placing the stitches in the bladder, as for those in the lateral and
anterior urethra walls, the bevel of the 30° scope is pointed downward, allowing for
optimum visualization of the place where the needle goes in and/or comes out.

Now with the needle within the bladder, the authors end by putting the second
stitch in the urethra with the right hand, from the inside out, with the 30° scope
positioned upwards (Fig. 15.16).

Tip: Before putting in the anastomosis stitch, make a separation with the Beniqué
in the direction opposite to the needle’s point of entry, leaving space between the
Benique and the urethral wall. Once the point of the needle is in this space, remove
the Benique to allow for the turn and exit of the needle outside the urethra.

The following two or three stitches of the left posterior quadrant of the urethra
are placed with the left hand, moving clockwise, from inside out. Then in the left
anterior quadrant, the needle-holder is switched to the right hand. With the bevel of
the 30° scope positioned downwards to show the zone where the needle will pass
with the free hand, stitches are placed in the bladder from the outside in with the left

Fig. 15.16 (a-b) First stitch
in the urethra and passage of
the needle in the posterior
wall of the bladder
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Fig. 15.17 (a, b) Stitches of
the left semicircle

needle-holder in the posterior quadrant and with the right needle-holder in the ante-
rior quadrant (Fig. 15.17).

To complete the urethrovesical anastomosis, the surgeon begins with a stitch at
the 5 o’clock position in the right semicircle, using the right needle-holder. The
stitch goes from inside out in the urethra and then, from outside in the bladder, and
a double knot is tied on the outside. The stitches of the urethra are placed with the
right hand in the posterior quadrant and with the left hand in the anterior quadrant;
the stitches in the bladder are done with the right hand (Fig. 15.18).

Tip: Before passing the needle in the needle-holder through the tissue, simulate
the movement externally. This ensures that the needle will go in the direction that is
mentally expected, as the view is two-dimensional and without depth; potentially
the point of the needle can pass closer or farther away than intended.

It is important to keep the ureteral orifices in sight during anastomosis. As this
maneuver is complex, it is recommended that diuresis be forced to make the
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Fig. 15.18 Stitches of the
right semicircle

ejaculated urethral evident or for intravenous carmine indigo be administered to
mark the orifices. If the bladder neck has been preserved and the ureteral orifices
are well away from harm, no additional attempt to expose them must be
undertaken.

Upon finishing both semi-circles, the two suture threads are in the exterior of the
urethra. The surgeon then passes into the bladder with the needle on the right side,
first from outside in and finally from inside out. This positions the sutures one in
front of the other before they are tied together.

Before tying the threads, the transurethral vesicle catheter should be introduced
with a metal guide. It is fundamental to visualize clearly that the catheter is ahead
of the mucous of the posterior vesicle wall to guarantee proper placement.

Tip: Once the catheter has been placed within the bladder using the guide, the
curve will tent up the anterior bladder wall. Moving the guide from side to side will
clearly indicate its position.

In cases where the size of the mouth of the bladder proportionally exceeds the
dimensions of the diameter of the urethral stump, the anastomosis must be remod-
eled using the stitches in the urethra that are closest to each other and the stitches
in the bladder that are farthest apart. Nevertheless, if there is one too many in the
bladder, it should be closed off with another continuous suture after the threads
are tied.

Drainage

It is important to put in drainage in the form of a Blake drain to help guide any
leaked urine. It is recommended that one of the most lateral ports be employed for
that purpose (Fig. 15.19). According to how it wears out it is maintained up to 24 h
when it is less than 25 cc, this is on average between 2 and 5 days.
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Fig. 15.19 Blake drain

Specimen Extraction

The specimen is finally extracted through the umbilical orifice which can be pro-
gressively extended to adapt to the size of the specimen. Care should be taken not to
incorporate bowel into the fascial closure.
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Difficulties in Robotic Radical 1 6
Prostatectomy
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Introduction

The task of learning robotic-assisted laparoscopic prostatectomy (RALP) can be
quite challenging for both novice and experienced open or laparoscopic surgeons
alike. Therefore, prior to the first procedure, adequate training and planning is
required as the entire surgical team prepares for the upcoming challenge. The learn-
ing curve to achieve basic competency has been estimated to be between 20 and 25
cases [1, 2]. However, during the initial stage of the learning curve, the surgeon
should screen potential operative candidates cautiously to minimize the technical
challenges of the procedure by selecting “ideal candidates” so that the surgical team
can ease into the experience. As the experience of the surgeon and robotic team
develops, one can begin to entertain the idea of tackling more challenging clinical
scenarios, as studies have shown that difficult cases were attempted after perform-
ing a median of 50 procedures [3].

After performing over 3,000 cases, it is the authors’ opinion that no single learn-
ing curve exists and that there is a continual process of education and refinement. It
is the authors’ belief that after the initial learning curve, one naturally transitions to
more challenging cases, often leading to longer surgical times and increased
difficulty during surgery. This stepladder approach allows the surgeon to continu-
ally develop the skills to deal with even the most challenging patients. However,
during the initial learning period, the authors recommend excluding obese patients
and patients with prior abdominal surgery. The authors also advocate initially
screening all patients with either flexible cystoscopy or transrectal ultrasound to
detect and avoid patients with prominent median lobes, prior history of transurethral
resection of the prostate (TURP) defects or large prostate gland size. In this chapter,
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various challenging scenarios during the RALP procedure will be entertained, fol-
lowed by a discussion of the authors’ approach to these various challenges.

The Challenges of the Complex Patient
Management of Difficult Anesthesia Cases

The risk of anesthetic complications related to the pneumoperitoneum during
robotic surgery is similar to other reported laparoscopic procedures. One major fatal
complication is a gas embolism, which can cause severe cardiovascular failure and
death if not detected promptly. It is believed to occur from carbon dioxide (CO,) gas
entering the venous vascular system and therefore is trapped in the right ventricle,
causing outflow obstruction from the right ventricle into the pulmonary artery. The
initial characteristic clinical findings are mill-wheel cardiac murmur, hypoxia,
decreased end-tidal CO, concentration through the ET tube, and cyanosis. Intra-
operative transesophageal echocardiography may confirm the diagnosis. Treatment
protocol involves rapid release of pneumoperitoneum followed by hyperventilation
with 100% oxygen and placing the patient in the left lateral decubitus and
Trendelenburg position (to mobilize the gas bubbles from the right ventricle) and
aspirating the gas embolus via a central venous catheter.

Patients with a significant history for emphysema or chronic obstructive pulmo-
nary disease COPD present with an anesthesia challenge during RALP. Due to its
high diffusion coefficient and soluble characteristics, CO, is the ideal gas for estab-
lishing pneumoperitoneum while minimizing the risks of gas emboli. Carbon diox-
ide levels are easily measured at the end of exhalation. The anesthesiologist should
be adamant, especially in COPD cases, to monitor the CO, levels and to adjust the
ventilator accordingly to remove excess CO,, preventing hypercarbia and acidosis.
Furthermore, the functional residual capacity is reduced during laparoscopy due to
the limited expansion of the diaphragm from the pneumoperitoneum and patient
positioning, resulting in decreased pulmonary compliance and ventilation/perfusion
mismatching — further exaggerating the acidosis state. Increasing the minute vol-
ume may correct this, but patients with pulmonary dysfunction may present a par-
ticular challenge. This illustrates the need for careful selection of patients undergoing
robotic surgery as well as preoperative pulmonary and cardiac clearance.

Difficult Access and Port Placement in Patients with Midline
Laparotomies

There are many safe and effective methods of obtaining peritoneal access. Individual
surgeon preference leads to the development of a technique that is comfortable and
reproducible. It may be advantageous to know more than one technique, especially
in cases where there is a history of prior abdominal surgery or a significant amount
of subcutaneous fat. Veress needle access can achieve pneumoperitoneum quickly,
though it is a blind procedure relying on the feel of the needle popping into the
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peritoneum. The reported rates of vascular and bowel injuries vary from 0.03% to
0.3% [4]. If a Veress needle is used, it is important to be cognitive of the location of
the aorta and iliac vessels near the umbilicus, which can be injured with overzealous
needle entry. The needle should be aspirated to ensure no return of blood or gastric
content, followed by injection of saline. The “drop test” should be performed to
confirm that saline flows freely into the peritoneum. If there is any doubt, the
sequence should be repeated or the needle replaced. Once insufflation is started, a
low intraperitoneal pressure (<5 mmHg) suggests correct needle placement. After
insufflation is completed, the initial port can be placed blindly or with an optical
access trocar. The optical access trocar allows visualization of tissue planes and may
prevent bowel perforation.

An open or modified Hasson technique may used in patients with prior abdomi-
nal surgery to reduce the risk of inadvertent injury to the bowel or vascular struc-
tures by allowing direct visual placement of the trocar into the peritoneum.
However, this approach can create leakage of gas from the established pneumo-
peritoneum. The authors’ modified Hasson technique consists of making a 2-cm to
3-cm vertical incision supraumbilically, entering the peritoneal cavity under direct
vision. More specifically, with the rectus fascia is exposed, anchoring sutures are
placed on either end of the fascia; the fascia is incised through the midline linea
alba while the fascia is tented up with the anchor sutures. These anchoring sutures
will also facilitate closure of the rectus fascia at the conclusion of the procedure.
After additional blunt dissection, a finger is then used to navigate an entry to the
peritoneum. The extent of intra-peritoneal adhesions is assessed with the 5-mm
laparoscopic camera. If extensive adhesions are noted, the incision is lengthened to
a small mini-laparotomy incision of 2-3 in. This limited but spacious access allows
for open lysis of adhesions until enough space is developed for the placement of at
least two other trocars in their regular position. The mini-laparotomy incision is
reapproximated around the camera port and pneumoperitoneum is established.
Once the robot is docked, adhesions in the lower abdomen and pelvis can be effi-
ciently released with the assistance of the 3D vision and wrist articulation of the
robot.

The Obese Patient

Patients that are of an abnormal body habitus can provide a technical challenge for
any type of surgical approach, including open, laparoscopic, or robotic. Abnormal
body configurations often require the entire operative team, including anesthesia,
nursing, and surgical staff, to deviate from their normal routines. This is particularly
true for obese (body mass index or BMI > 30) and morbidly obese patients (BMI >
40), as they often have a large girth and breadth. The increased amount of internal
and external body fat, along with their medical co-morbidities, often provides a
challenge with anesthesia, positioning, and the surgical approach. However, under-
standing and adapting to the intricacies presented by these patients, in addition to
the nuances of robotic surgery, will allow the surgical team to optimize the chances
of success.
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Fig. 16.1 (a, b) Patient
positioning in steep
Trendelenburg prior to
draping

In preparation for robotic prostatectomy, patients are placed supine, in low lithot-
omy with a moderate Trendelenburg position. A study using the cadaveric model
showed that hip abduction greater than 30° can cause significant strain on the obtu-
rator nerve to cause neural damage [5]. This strain is alleviated by flexing the hip by
45° or more. Therefore, during RALP, the authors attempt to minimize the amount
of hip abduction and maximize the degree of hip flexion that still accommodates the
robotic arms. It is extremely important that these patients be positioned properly,
with adequate padding on the extremities, and stabilized to prevent unwanted move-
ment during surgery. The authors recommend that the patient be placed centered on
the table in low lithotomy with all pressure points padded on a desufflated bean bag
that is strapped to the table. The authors’ standard patient positioning is shown in
(Fig. 16.1). The desufflated bean bag will cradle the patient and prevent movement
while the patient is in the Trendelenburg position. Once the robot has been docked,
there can be no adjustment in the robotic surgical cart as it is locked in a fixed posi-
tion adjacent to the patient. However, the operating room bed can be unlocked and
moved into the optimal position for fine adjustments.

Once the patient is positioned, the next step is in determining optimal trocar
selection and placement. One must be cognitive of the fact that the robotic arms
have a maximum working length of 25 cm and complications can arise from placing
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Fig.16.2 Trocar
placement. With the
exception of the 5 mm
assistant port, each port
should be placed 8-10 cm
from each other. The 5 mm
port is placed just cranial
to the umbilical port and
midway between the right
robotic trocar and the
umbilical camera port

the ports too near or too distant from the camera port. The working arm ports should
be placed 8—10 cm from the camera port to not only avoid clashing of the instru-
ments within the abdomen, but also with the arm collisions on the outside of the
patient. For obese patients, the authors recommend using the extra long da Vinci® S
robotic system (Intuitive Surgical Inc., Sunnyvale, CA) trocars and accessory instru-
mentation. This will allow the center point of the trocars to stay at the fascia level,
facilitating optimal movement; in addition it will prevent the tips of the trocars from
slipping out of the abdominal wall should there be an inadvertent drop in pneumo-
peritoneal pressure.

Even in obese patients, the authors tend to keep their trocar placement constant
to optimize the movement of the robotic instruments and that of the assistant. The
authors employ a 6-port transperitoneal approach for RALP, in which trocar place-
ment has stayed constant over the last 1,500 cases. The authors’ standard trocar
placement is shown in (Fig. 16.2). The assistant ports are positioned more cranially
to allow maximum maneuverability without obstruction by the robot. The pubic
bone to umbilicus length is not measured, as this is not the main issue in these
patients; the issue is the challenging angles created by their body habitus. Many
obese patients have an abdominal wall that is quite lax and inflates like a dome,
moving the trocars further up and out (Fig. 16.3). In addition, the trocars are ele-
vated well above the level of the pubic bone, often providing a challenging angle for
the robotic instruments as they try to tackle the apical area of the prostate. In this
situation, instruments are often obstructed by the pubic bones. This will often
require readjustment of the angles of the robotic arms by tucking them in lower on
the abdominal wall. Even with these adjustments, it is possible that during the oper-
ation the instruments may have difficulty reaching the apex. In this scenario, the
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Fig. 16.3 Ballooning of
trocars in an obese patient
with rotund abdomen

trocars can be advanced further by pressing the setup-joint button and inserting the
trocar further into the abdomen under direct vision. It should be noted that this will
often offset the center point of the trocar and should only be performed under neces-
sitating circumstances. The newer version of the robot, the da Vinci® S system, is
equipped with instruments that have a longer reach by 2 in., and therefore adjust-
ment of trocar placement has not been necessary.

Another essential point that cannot be overemphasized is the importance of
correct technique during trocar insertion in patients with thick abdominal walls
secondary to fatty tissue. Due to the large distance between the skin and the fascia
in these patients, an incorrect angulation of the trocar during insertion through the
skin can be exaggerated significantly by the time it pierces the fascia. Optimally,
the trocar should be inserted into the abdomen at a 90° angle to the fascia and
skin. In obese patients, an oblique insertion will lead to the trocar entering the
fascia at a location distant to that of the entry through the skin. This will alter the
center point of the trocar and require it to pivot at two widely placed points of
resistance at the skin and the fascia, potentially interfering with optimal instru-
ment movement. An easy way to check whether a port is placed in the proper
fashion is to view the exterior of the trocar after placement. If properly placed, it
will project at a nearly perpendicular direction from the skin. On the other hand,
a trocar that appears to be at an acute angle may indeed have a hole in the fascia
distant from that in the skin, causing limited range of motion of the robotic
instruments.

Once the operation has begun, obese patients often provide the additional chal-
lenge of increased intra-abdominal fat that obscures the vision of the surgical
field. It is essential that the patient has been placed in Trendelenburg position and
that adequate insufflation pressures (12—15 mmHg) be maintained. In addition,
adequate retraction of the intra-abdominal contents will be necessary. The authors
have found it beneficial to use the fourth robotic arm to hold back the fat and pro-
vide exposure. Another option employed by Ahlering and associates is to place a
0-silk suture on the urachus after the retropubic space has been developed. This
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suture is grasped and exited through the 5-mm trocar port with the end snapped to
a clamp. This clamp is placed on traction by the assistant to allow the intestinal
segments and fat to be pushed cranially by the retracted bladder (T. E. Ahlering,
oral communication, May 2009). In obese patients, the anastomosis can be a chal-
lenge as the angles of the instrumentation and the working space is less than
optimal. The key is to maintain adequate retraction and exposure while optimally
using the wristed instrumentations to compensate for the lack of space and
agility.

Patients with Prior Inguinal Hernia Repair

Open or laparoscopic radical prostatectomy performed after the prior repair of an
inguinal hernia, especially with the placement of mesh products, can be challenging
for a surgeon. The key issue is distortion of the planes in the retropubic space sec-
ondary to scarring from the prior dissection or placement of mesh. This problem can
be similar after open or laparoscopic inguinal hernia repair surgery, however, the
most difficult dissection is considered to be after a laparoscopic pre-peritoneal her-
nia repair. This is due to the fact that the exact space that needs to be entered during
the robotic prostatectomy has been violated.

While hernia repair does distort the surgical anatomy, the authors have not
found it to significantly deviate the surgical approach. The key has been identifica-
tion of the surgical landmarks and precise dissection below the level of the hernia
repair. Via the transperitoneal approach, it is usually quite apparent that a hernia
repair has been performed as the mesh, sutures, or tacks are quite prominent later-
ally on the pubic bone. The authors’ recommended approach is to first visualize the
normal anatomy: the urachus, median umbilical ligaments, vas deferens, and, if
possible, the pubic bone. The initial incision is best made in the midline above the
bladder and then carried laterally. If one has difficulty visualizing the boundaries
of the bladder, it can be filled externally via the urinary catheter with 200 cc of fluid
to provide a more distinct anatomy. It is important to enter the retropubic space in
the midline to localize the posterior aspect of the pubic symphysis. Once the sym-
physis has been identified, the superior pubic rami can be exposed and followed
laterally and deep into the pelvis to expose the endopelvic fascia (EPF) bilaterally.
If the vas deferens draped by the peritoneum can be identified, the dissection is
extended laterally to the medial borders of the vas. By using this systematic
approach, the mesh or scarring from the previous surgery is often never encoun-
tered. If the mesh is seen, it is essential to keep the plane of dissection deep to the
mesh at all times.

In patients with prior laparoscopic pre-peritoneal hernia repairs, tissue scar-
ring can be more prominent. Again, the same principles are followed: a midline
dissection into the retropubic space is developed, then extended laterally to the
vas and deep along the EPF. A constant part of these complex dissections is early
exposure of anatomical landmarks in the pelvis to help provide spatial
orientation.
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The Challenges of the Bladder Neck Dissection

Dealing with nuances of the bladder neck is probably the most challenging aspect
of RALP. The unique variability of the anatomy at the bladder neck can pose quite
a formidable task to even the most adept surgeon. The key is to recognize the ana-
tomical landmarks and provide a precise dissection in a clear surgical field. The
anterior bladder neck can be recognized in a variety of ways. One option is to
observe the level of descent of the urethral catheter with a gentle tug. However, this
maneuver can be compromised if there is a median lobe or a history of a prior
TURP. The optimal method is to visualize the borders of the prostate laterally after
the periprostatic fat has been cleared off. The cessation of the bladder fat as it
approaches the prostate is usually the most reliable indicator of the boundary
between the bladder and prostate. Once it is located, it should be dissected pre-
cisely to prevent inadvertent entry into the prostate. The authors recommend using
the bipolar grasper and monopolar scissors to dissect on either side of the midline
following the lateral contours of the prostate. If it is difficult to locate the planes of
dissection, one should follow the bladder fibers down the midline as this will lead
to entry into the anterior bladder at a safe location. An alternative method to iden-
tify the prostatovesical junction has been described by Tewari et al., where using
blunt robotic instruments, the prostate is trapped on both sides and pulled proxi-
mally until there is a sudden feeling of “giving way” at its junction with the col-
lapsed bladder [6]. Once the bladder has been entered, the urinary catheter can be
identified and retracted superiorly with the fourth robotic arm to expose the poste-
rior bladder neck.

The posterior bladder neck is best approached by incising the bladder neck full
thickness and then dissecting directly downward. The bipolar grasper can be used to
manipulate the posterior bladder neck and help identify the contour of the posterior
plane. The dissection should be limited to the midline unless absolutely necessary,
as lateral migration of the dissection will often lead to opening of the peripheral
venous sinuses. If one sees vertically oriented white fibers during dissection, then
these are of bladder origin. Incising these fibers horizontally will lead one into the
correct plane to locate the seminal vesicles under the prostate (Fig. 16.4).

Enlarged Prostate

Prostates that are larger than 100 g can also pose a surgical dilemma. These larger
sizes pose many anatomical challenges as they often occupy a large portion of the
pelvis, making exposure and rotation of the prostate difficult during dissection. In
addition, larger prostates often have a generous blood supply and thick pedicles,
further complicating the procedure. However, one advantage of large prostates is
that they possess more obvious boundaries, which make the anatomical planes of
dissection more distinct. It is important to carry out each stage of the procedure in a
precise manner during RALP, as small mistakes have a tendency to produce an
escalating “snowball” effect, leading ultimately to non-progression. However, if
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Fig. 16.4 (a) Posterior
bladder neck dissection
showing the white vertically
oriented fibers and (b)
completed posterior
dissection exposing the
seminal vesicles

approached correctly, these cases can be performed safely with relative efficiency
and low complication rates.

The authors recommend preoperative cystoscopy or transrectal ultrasound evalu-
ation of all candidates during the first 20-25 cases of the learning curve and avoid-
ance of such large prostates. The key to the dissection of an enlarged prostate is
early identification and ligation of the dorsal venous complex (DVC). Opening the
EPF, division of the puboprostatic ligaments, and early control of the dorsal vein
will allow clear identification of the apical borders and reduces venous bleeding
from large periprostatic veins throughout the remainder of the case.

The anterior bladder neck is once again potentially the most challenging aspect of
the dissection, as the large volume of the prostate requires a technically precise dis-
section in the correct plane. It is important to provide adequate exposure to allow
wide dissection without working in a tunnel with a deep hole. The key is to stay in
the correct surgical plane between the vesicoprostatic junction; this is achieved by
providing cranial retraction of the bladder with the fourth arm, producing an inverted-
V shape of the detrusor musculature at the vesicoprostatic junction. Furthermore,



220 M.B. Patel et al.

traction can be applied on the Foley catheter by the assistant while visualizing the
position of the Foley balloon on the bladder neck. Visual confirmation of where the
perivesical fat stops at the vesicoprostatic junction is another technique in identifying
the plane of dissection. The anterior bladder neck dissection should be approached in
the midline following the vertical detrusor fibers, which are seen only if dissecting in
the correct plane. Dissection should proceed strictly in the midline without deviating
laterally, as this will minimize bleeding from large venous sinuses. Once the anterior
bladder has been entered, the urinary catheter should be retracted anteriorly using the
fourth arm to elevate the prostate superiorly, exposing the posterior bladder neck.

The posterior bladder neck dissection is difficult in that it requires dissecting
deep in the posterior plane to reach the seminal vesicles. The key element in this
dissection is maintaining a wide exposure by releasing the lateral bladder attach-
ments to flatten out the posterior dissection, thus avoid working in a deep hole. Care
must be taken to avoid extensive lateral dissection as bleeding from venous sinuses
will increase, obscuring vision. Once the seminal vesicles are identified, the lateral
bladder attachments are clipped with 10-mm Hem-o-1ok® clips (Teleflex Medical,
Research Triangle Park, NC) and divided. The keys to a successful bladder neck
dissection are broad exposure, maintaining a relative bloodless operative field, and
correct identification of surgical planes.

Prominent Median Lobe

The protrusion of a median lobe of prostatic tissue into the bladder neck can provide
a surgical challenge, as it is often difficult to distinguish the true plane between the
posterior bladder neck and the prostate. The first step in dealing with a median lobe
is to diagnose its presence. This can be done preoperatively with cystoscopy or
transrectal ultrasound. If the diagnosis is not made preoperatively, several clues dur-
ing surgery can help with the diagnosis. Prior to the bladder neck dissection, a
gentle tug on the urinary catheter will show contralateral deviation of the balloon
away from the side of a unilateral median lobe enlargement. In patients with a cir-
cumferential or midline median lobe, the urinary catheter will not descend to the
level of the true visualized bladder neck; this can be easily seen when inflating the
Foley balloon with 40 cc of sterile water. The most definitive clue is the absence of
the “drop-off” sign, which occurs when the Foley catheter is elevated while the
bladder neck is opened with the forceps and the posterior bladder neck drops verti-
cally downward into the body of the bladder in the absence of a median lobe. If the
bladder base continues cranially, a median lobe is almost certainly present
(Fig. 16.5). In this case, the lateral bladder attachments should be taken down to
further expose the bladder base and trigonal area. With retraction on the anterior
bladder neck, the median lobe can be delivered and elevated out of the bladder neck
with the fourth arm. If the surgeon is unable to perform this, an alternative is to
perform an anterior midline cystostomy to gain definitive visualization and assess-
ment of the bladder neck anatomy. The median lobe can be lifted out of the bladder
neck and retracted upward to locate the prostatic-posterior bladder neck junction.
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Fig. 16.5 Presence of median lobe with absence of “drop-off” sign as indicated by arrow

Prior to dissecting the posterior bladder neck, one must realize the presence of a
voluminous median lobe will displace the bladder neck cranially, thus reducing its
distance from the ureteral orifices. The location of the ureteral orifices must be iden-
tified prior to proceeding with the dissection of the posterior bladder neck. If there
is any doubt as to the location of the orifices, intravenous administration of 1 ampule
of indigo carmine (not methylene blue) about 15 min prior to beginning the bladder
neck dissection followed by intravenous fluid bolus can often localize the orifices.
It is essential to visualize a blue efflux of urine prior to commencing the dissection,
as it will confirm both their location and integrity.

Once the median lobe has been retracted superiorly with the fourth arm, the
first step in dissecting the posterior portion of the lobe is to score its border with
the bladder circumferentially. The authors prefer to begin the dissection at the
most lateral corners of the bladder, working their way medially below the median
lobe. This allows optimal visualization of the corners and avoids working in a
restricted hole. The bladder neck should then be divided full thickness. The pos-
terior bladder dissection in these patients often varies from that of patients with-
out a lobe, in that the lobe protrudes into the bladder. Therefore, the dissection
should progress under the median lobe. Once the median lobe has been passed,
the direction of dissection is downward along the contour of the bladder. If one
continues to dissect along the horizontal plane of the adenoma, there may be inad-
vertent entry into the peripheral zone of the prostate. This step-like dissection is
best performed by following the vertical detrusor fibers and keeping a wide plane
of dissection.
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Post-transurethral Resection of the Prostate

Many patients presenting with a diagnosis of prostate cancer have had a prior his-
tory of TURP or were diagnosed in such a manner. While the grade and stage of the
cancer in these patients is variable, the optimal treatment is still often a radical
prostatectomy. In patients diagnosed with prostate cancer via TURP, it is recom-
mended to wait a minimum of 12 weeks to allow for healing and for inflammation
to subside prior to RALP. The authors also advocate performing cystoscopy in these
patients approximately 6 weeks post-TURP to make sure that the tissue has healed
sufficiently. The most common challenge encountered in these patients is during the
bladder neck dissection. The anatomy of the true bladder neck is distorted by the
TURP, often making it difficult to locate and dissect the normal planes around the
prostate.

When determining the plane of the vesicoprostatic dissection, the most optimal
method to locate the bladder neck is by judging its location using visual clues. The
3D visualization provided by the da Vinci® system will often allow clean visualiza-
tion of the contour and boundaries of the prostate. In addition, the perivesical fat
ceases at the junction of the anterior bladder neck and prostate. It should be cau-
tioned that using traction on the urinary catheter balloon to detect the location of the
bladder neck in these patients can be misleading, as the balloon will often descend
into the prostatic fossa. A generous TURP can lead to a large prostatic fossa into
which the catheter balloon can lodge, distorting the perception of the bladder neck
to a more distal location. To overcome this, the Foley catheter balloon can be inflated
with 4045 cc of sterile water in order to ascertain the line of prostatovesical dissec-
tion. After the anterior bladder neck and prostate junction is determined, the Foley
catheter balloon should be deflated back to 10—15 cc for the remainder of the case,
as a large balloon will hinder dissection. In these specific patients, it is often best to
approach the bladder neck dissection in the midline to quickly enter the bladder,
elevating the prostate using the urinary catheter, and surveying the anatomy from
the inside.

Identifying the posterior bladder neck often provides the most ominous chal-
lenge due to the fact that the true anatomy is obscured either by regrowth of the
adenoma or the reurothelialization of the vesicoprostatic junction, making it diffi-
cult to distinguish the boundary between the bladder and the prostate. The authors
recommend that the ureteral orifices be identified prior to commencing dissection,
as they are often close to the site of the posterior dissection. As described previ-
ously, indigo carmine can be used to visualize the ureteral orifices.

The posterior bladder neck should be approached with cautious optimism. The
previous history of TURP (or in certain transurethral microwave thermotherapy
[TUMT] or transurethral needle ablation [TUNA] cases) will often decimate the
true surgical planes, especially at the level of the seminal vesicles, creating a chal-
lenging scenario. The key to the posterior bladder neck dissection in these patients
is to incise full thickness and carrying the dissection inferiorly, making sure not to
advance forward into the prostate tissue or to advance too cranially into the bladder
toward the ureters. Usually the best practice is straight downward to locate the
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seminal vesicles, keeping in mind that a 30° camera is used during this
dissection.

If, after a prolonged period (approximately 30 min), no efflux is visualized and
the bladder neck dissection has been performed, then the integrity of the orifices
should be tested. This is to ensure that no injury to the ureters has occurred during
the isolation of the seminal vesicles and vas deferens. Urine output can be encour-
aged using small fluid boluses with diuretics if necessary; a 500-cc bolus of normal
saline with 10 mg of lasix is often sufficient. If the aforementioned indigo carmine
test is not successful, then a 5 French pediatric feeding tube can be placed intra-
abdominally through the assistant trocar and advanced up the ureters bilaterally
using the robotic instruments. If a ureteral injury is identified, the best method of
treatment is usually reimplantation after excision of the injured and devascularized
segment.

The Challenges of the Prostatic Apical Dissection
Handling of Accessory Pudendal Arteries

Several studies using Doppler flow ultrasound has shown that arterial insufficiency
following radical prostatectomy is a contributing factor to port-operative erectile
dysfunction.7 Accessory pudendal arteries have been anatomically isolated during
radical prostatectomy procedures with increased frequency, mainly due to improved
intra-operative 3D magnification. The incidence of large accessory pudendal arter-
ies in open radical prostatectomy series is reported to be 4% [8]. With the assistance
of higher magnification, the incidence of accessory pudendal arteries during laparo-
scopic radical prostatectomy ranges from 25% to 30% [9, 10]. Rogers et al. have
shown that preservation of the accessory pudendal arteries directly correlates with
improved recovery of sexual function and interval to recovery after radical prosta-
tectomy by twofold [8]. With the assistance of higher magnification, Matin has
shown that preservation of the accessory pudendal arteries was successful in 78.3%
of the cases [9].

Accessory pudendal vessels may be seen either coursing across the anterolateral
aspect of the bladder and prostate beneath the EPF or emerging laterally through the
levator ani musculature near the apex of the prostate gland. These vessels travel
distally beneath the puboprostatic ligaments, alongside the deep dorsal vein com-
plex to exit the pelvis through the genitourinary diaphragm to provide penile
circulation.

Upon identification of an accessory pudendal vessel, the authors recommend
completing the EPF dissection on the contralateral side first. When returning to the
side of the accessory pudendal vessel, the EPF is opened sharply and the levator ani
muscle is swept laterally from the prostate. The puboprostatic ligaments are divided
and the lateral aspect of the dorsal vein complex with the adjacent accessory puden-
dal is exposed. The lateral pelvic fascia is then opened superficial to the pudendal
and a combination of sharp and blunt dissection is used to free the vessel from the
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Fig. 16.6 Dissection and
isolation of accessory
pudendal artery as indicated
by arrow

prostate and subsequently the dorsal vein complex (Fig. 16.6). As it courses adja-
cent to the apex of the prostate, occsionally the accessory pudendal gives off several
small branches to the prostate, which need to be controlled with the bipolar grasp-
ers. Care must be taken to avoid excessive handling or traction on the vessel as this
may lead to avulsion. The vessel must be released from the adjacent dorsal vein
complex distally to allow suture ligation of the DVC; maintaining adequate pnemo-
peritoneum will assist with this dissection as it minimizes venous bleeding from the
accessory pudendal.

Handling of the DVC

Incision of the EPF and identification of the DVC can lead to extensive bleeding that
causes obscured vision, if not dissected in the proper planes. Using the 0° binocular
lens, the following important landmarks need to be identified: bladder neck, base of
the prostate, levator ani muscles, and apex of the prostate. Once adequate exposure
has been obtained, the EPF is opened immediately lateral to the reflection of the
puboprostatic ligaments bilaterally. The EPF is best opened at the base of the pros-
tate using cold scissors. This is the area with the largest amount of prostate mobility
and space between the prostate and the levator ani. Proceeding from the base to the
apex, the levator fibers are pushed off of the prostate until the DVC and urethra are
visualized. Dissect only that which is necessary to get in a good DVC stitch.
Extensive dissection of the apex at this stage of the procedure can lead to unneces-
sary bleeding; the full apical dissection is best performed at the end of the
procedure.

Many different sutures and types of needles are used for this purpose; however,
the authors use a nonbraided absorbable suture (#1-Caprosyn™, Covidien, Dublin,
Ireland) on a CT-1 needle. The needle is placed between the DVC and urethra in the
visible notch, which is easily identified after incising the EPF and rotating the cam-
era laterally. After suture placement, the authors prefer to ligate the DVC with a slip
knot as it prevents the suture from loosening as it is tied.
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If a slip knot is not feasible, an alternative method of ligating and dividing the
DVC is described by Ahlering and associates, who use a 45-mm Endo-GIA stapling
device (Ethicon, Somerville, NJ). According to their report, the one-step stapling
and dividing method helps to protect the urethra [11]. Prior to employing the sta-
pling device, a 22 French Foley catheter is placed to help protect the urethra, because
it is difficult to staple through a 22 French catheter. They recommend clamping the
DVC and waiting 30-60 s before firing the stapling device, as this compresses the
edema from the tissue, creating a more secure staple line. Once the stapler is fired,
the staple lines converge on top of the urethra in a V-configuration. In terms of onco-
logic control, Nguyen et al. showed no difference in the positive margin rate between
sutured and stapled control of the DVC [12].

After placement of the slip-knot on the DVC and before ligating the DVC, using
the same Caprosyn™ suture, the authors place an anterior retropubic suspension
stitch. This suture is used for suspending the urethra to the pubic bone to decrease
post-operative urethral hypermobility to improve urinary incontinence (Fig. 16.7).
The DVC is encircled and then stabilized against the pubic bone, thereby stabilizing

Fig. 16.7 Anterior
suspension stitch. (a) After
the EPF has been incised, the
DVC is ligated with a
Caprosyn™ suture; (b) using
the same Caprosyn" suture
on a CT-1 needle held at a
90° angle, the needle is
passed from right to left
between the urethra and
DVC; (c) the needle is placed
through the periostium of the
pubic tubercle; (d, e) a
second pass between the
urethra and DVC and through
the periostium is performed;
(f) the two ends of the suture
are secured with a slip-knot
to give the final configuration
(Reprinted from Patel VR,
Coelho RF, Palmer KJ, Rocco
B, Periurethral suspension
stitch during robot-assisted
laparoscopic radical
prostatectomy: description of
the technique and continence
outcomes. Eur Urol.
2009;56:472-478, with
permission from Elsevier)
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Fig. 16.7 (continued)
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Fig. 16.7 (continued)

the urethra anteriorly. Studies from open radical prostatectomy series have shown
that the placement of the retropubic urethropexy suspension increases the likelihood
of complete postoperative urinary continence by increasing the Valsalva leak-point
pressure [13].

Bladder Neck Reconstruction

After the removal of the prostate in patients with large glands, prominent median
lobes or prior history of TURP, the bladder neck may be capacious. The authors
recommend reconstructing the bladder neck prior to the performing the vesicoure-
thral anastomosis in order to internalize the ureters away from the anastomotic
sutures. The authors have found the most effective technique to be lateral closure of
the bladder neck opening with 3-0 Monocryl™ suture (RB-1) (Ethicon, Inc.,
Somerville, NJ) in a figure of eight fashion at the 3 and 9 o’clock positions. The
opening should be tailored to a 26 French caliber — this can be estimated against the
diameter of the suction tip catheter that is 5 F. The authors have found that the tra-
ditional tennis racket closure on the anterior surface of the bladder leads to medial
migration of the ureteral orifices, causing a risk of injury to the ureters during the
vesicourethral anastomosis.

The Vesicourethral Anastomosis

During the initial experience with robotic prostatectomy, it can be challenging to
perform the vesicourethral anastomosis. One of the technical challenges can be to
bring the posterior bladder neck down to the urethra. This difficulty can be obviated
with a few simple steps. During the initial dissection, the peritoneum should have
been mobilized lateral to the median umbilical ligaments and posteriolaterally to the
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intersection of the vasa bilaterally, providing adequate release of the bladder. The
authors have incorporated a posterior reconstructive suture to re-approximate the
proximal end of Denonvilliers fascia adjacent to the posterior bladder neck to the
periurethral tissue near the rhabdosphincter on over 1,500 cases (Fig. 16.8). The
authors use a double-armed (dyed and undyed) 3—0 Monocryl™ suture (RB-1), each
5 in. in length and connected at the terminal ends by a hand knot of eight throws.
The undyed suture is used for re-approximating Denonvilliers fascia to the posterior
periurethral tissue, while the dyed end of the suture is used for reapproximating the
posterior lip of the bladder neck to the posterior lip of the urethral stump. Performing
this reconstruction not only provides a tension-free vesicourethral anastomosis, but
also provides improved urinary continence post-operatively.

The key to getting the bladder down to the urethra is the optimal placement of
sutures and correct manipulation of the suture while sliding the bladder down to the
urethra. The authors recommend taking generous bites (approximately 0.5—1 cm) of
both the bladder neck and urethral tissue. The authors use the same double-armed
suture as noted in the previous paragraph, but the length of each arm is 8 in. The
anastomosis should be started on the outside-in of the bladder at the 5 o’clock posi-
tion (if right-handed predominant suturing) and then inside-out at the same position
on the urethra. The anastomosis is completed in a clockwise fashion using one arm
of the suture, while the other end of the suture is used for completing the anastomo-
sis in a counter-clockwise fashion. The two ends of the suture should be tied together

Fig. 16.8 Modified posterior reconstruction of the rhabdosphincter. The first layer (a) approxi-
mates the free edge of the remaining Denovilliers’ fascia to the posterior aspect of the rhabdo-
sphincter and the posterior median raphe using one arm of the continuous Monocryl™ suture. The
second layer of the reconstruction (b) approximates the posterior bladder (2 cm posterosuperior to
the bladder neck) to the initial reconstructed layer of posterior rhabdosphincter and Denovilliers’
fascia, using the other arm of the Monocryl™ suture (From Coughlin G, Dangle PP, Nilesh NN,
et al. Modified posterior reconstruction of the rhabdosphincter: application to robotic-assisted
laparoscopic prostatectomy. BJUI. 2008;102(40):1482-1485. Reprinted with permission of Wiley)
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on the same side of the anastomosis — never across the anastomotic line. Three
passes through the bladder and two through the urethra are made before attempting
to re-approximate the bladder neck to the urethral stump by placing tension on the
suture. The mechanics of manipulating the stitch during the descent of the bladder
are important to getting a close, tension-free approximation. The suture should be
pulled directly vertically in a hand-over-fist manner using the two needle drivers.
This provides the optimal angle and tension for the suture, allowing the bladder to
slide down with the least difficulty. If there is still the presence of some tension or
separation of the anastomosis, the authors recommend using the fourth robotic arm
to hold the anastomosis together while placing reinforcing sutures to relieve the
problem.

If a situation is encountered that the two will not reapproximate, one option is
to move the location of the bladder neck anteriorly as the anterior portion of the
bladder is likely to roll forward more easily. This can be performed by opening
the bladder neck anteriorly in the midline, then suturing the area of the true blad-
der neck closed. This will move the bladder neck to a more maneuverable
position.

If there is difficulty in performing an intracorporal knot during the anastomosis,
an alternative method, as described by Shalhav et al., is to use a Lapra-Ty clip
(Ethicon Endo Surgery, Cincinnati, OH) as a substitute for knot tying [14]. The
vesicourethral anastomosis is performed using a double-armed suture composed of
3-0 Vicryl™ (Ethicon, Inc., Somerville, NJ) and 3—0 Monocryl™, each 6 in. in length
and connected at the terminal ends by a hand knot and a Lapra-Ty clip. Their anas-
tomosis is started at the posterior bladder neck (6 o’clock position), running the left
arm of the suture toward the 11 o’clock position. Upon completion, the suture line
was cinched with a Lapra-Ty clip at the level of the tissue. The same sequence was
repeated on the right side with another clip applied at the 12 o’clock position. The
clip has shown to maintain tensile strength for 14 days and is completely absorbed
within 90 days [15].

Conclusion

During the initial learning curve, the surgeon should be selective of patient
population in order to decrease patient morbidity and mortality. Every attempt
should be made to avoid patients with a BMI < 30; with prostate sizes less
than 60-70 g as proven by transrectal ultrasound; with prior history of previ-
ous abdominal surgery (e.g., hernia repair); with previous TURP, TUNA, hor-
monal therapy, and/or radiation therapy; with identified large median lobes
and/or history of chronic prostatitis; and with the clinical indications for a
pelvic lymph node dissection. Also, patients should have a prostate-specific
antigen (PSA) level of less than ten and a lower volume of Gleason Grade 6
cancer; this will decrease the likelihood of positive surgical margins in the
initial cases. In addition, to diminish the impact of suboptimal nerve sparing,
patients with low Sexual Health Inventory for Men (SHIM) scores or those in
whom preservation of sexual function is not important should be in the initial
group of patients.
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With growing experience of the robotic team and confidence of the surgeon,
preoperative screening will become unnecessary and the patient profile may be
extended to obese patients, larger prostates, previous abdominal surgeries,
RPLND, clinical T3 cancers, poor Gleason grades (8-10), or salvage
prostatectomy.
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Difficulties in Laparoscopic Surgery 1 7
for Urinary Stones

Nasser Simforoosh, Alireza Aminsharifi,
and Akbar Nouralizadeh

Introduction

Stone disease has been a great challenge for surgeons through history and in fact
one of the first surgeries performed in human has been for stone. For centuries stone
disease has been a common health problem and traditional open surgery has been
practiced to manage problems caused for human by urinary stones [1]. Today, stone
disease is still common, but the pattern of practice in stone management has been
revolutionized in the last decades. In the era of minimally invasive surgery, open
surgery for stone disease is obsolete and almost abandoned [2]. The biggest blow to
open surgery came about when extracorporeal shock wave lithotripsy (SWL) was
applied successfully by Chaussey in Berlin [3]. While, percutaneous nephrolithot-
omy (PCNL) and ureteroscopic lithotripsy were another great steps forward and
today have major roles in managing large renal and ureteral stone disease in most of
the continents of the world.

The technology of pneumolithotripsy and laser lithotripsy is another important
achievement in dealing with stone disease during PCNL and ureteroscopic litho-
tripsy, which is used commonly in many countries due to its effectiveness and espe-
cially cost effectiveness. Introducing flexible instruments facilitates navigation
through the collecting system. Disposable flexible endoscopes seem to be promis-
ing alternative to costly fiberoptic ones to solve their cost and maintenance
problems.

All above measures which are called today “ENDOUROLOGY” has made us to
put knife aside in almost all cases of stone disease.
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In the era of minimally invasive endoscopic procedures and shock wave litho-
tripsy (SWL), laparoscopy has limited role in armamentarium of urologist for surgi-
cal stone management [4]. However, in case of large stones, single or combined
endourologic procedures may not be cost effective than single one session approach
for complete stone removal [5]. Therefore, OSS including open ureterolithotomy,
pyelolithotomy and nephrolithotomy has still had its role in many centers.
Laparoscopic stone removal is a valuable option in these situations which offers a
less morbid modality for removing large stones in the urinary tract.

In this chapter we have focused on the potential difficulties and complications
that may occur during laparoscopic stone surgery and the approaches to deal with
them have been discussed.

Laparoscopic Ureterolithotomy (L.U): Difficulties and Their
Management

Laparoscopic ureterolithotomy (LU) is an alternative option for removing larger
than 15 mm impacted ureteric stone [6, 7] or may be used as a salvage procedure in
failures of SWL and/or ureteroscopic lithotripsy [8].This technique usually results
in complete stone removal through a single minimally invasive surgery in a reason-
able operative time and short hospital stay [9]. Thus the indications for laparoscopic
ureterolithotomy in the era of modern endourology include stones which cannot be
accessed ureteroscopically or cannot be fragmented. (Fig. 17.1)

LU can be accomplished through transperitoneal (TP) or retroperitoneal (RP)
route. Although the preferred approach is mainly defined by surgeon’s prefer-
ence and experience, we think that TP approach might be the preferred approach
specially for beginning or average laparoscopic surgeon. Since TP approach
provides a larger working space with familiar anatomic landmarks compared
with RP route. Moreover, difficulties and complications might be better handled
[10]. In the absence of dense retroperitoneal fibrosis laparoscopic ureteroli-
thitomy is almost easy procedure especially for beginners. Laparoscopic ure-
terolithotomy for distal ureteral stones, especially those lodged behind the
bladder and very close to ureterovesical junction, is more difficult and needs
more expertise.

Stone Migration during LU

The ideal case for LU is a large impacted ureteral stone. However, as in open ure-
terolithotomy, there is always a potential risk of upward stone migration during the
procedure. To decrease the chance of stone migration to the kidney, ureteric dissec-
tion should be accomplished as gently as possible from proximal to distal direction.
Once the dilated ureter above the site of impacted stone identified, placing a laparo-
scopic Babcock prevents stone migration during further ureter dissection. Placing
patient in head up position, making patient well hydrate and intravenous infusion of
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Fig. 17.1 Preoperative (a) and postoperative (b) IVU following laparoscopic ureterolithotomy
(c). Significant relief of obstruction is noted (Arrow shows the proximal ureteral stone, U ureter)

0.5 mg/kg frusemide may help to prevent stone migration. In case of stone migra-
tion, one should open the ureter at the site of stone impaction and by passing the
rigid or flexible ureteroscope through lower abdominal 5-mm laparoscopic port,
ureteroscopy could be easily performed up to the renal calices. Then, the migrated
stone could be pushed back to the site of ureteric incision by basketing or milking
the ureter by laparoscopic Babcock.

Difficulties in Stone Localization During LU

Sometimes, after dissecting the ureter, it is difficult to localize the site of stone. This
may especially occur in obese patients and those with dense, fibrotic adhesions
around the ureter due to chronic inflammation or multiple sessions of
SWL. Intermittent pressing the dilated proximal ureter in proximal to distal direc-
tion by laparoscopic Babcock may help to sense the site of impacted stone. Difficulty
in localizing the stone due to severe peri-ureteric fibrosis can be overcome by the
use of fluoroscopy or intraoperative laparoscopic ultrasonography. If still the stone
could not be localized, one can fix the problem by proximal and distal ureteroscopy
after opening the ureter at the site of its maximal dilation and passing the rigid or
flexible ureteroscope to the ureterotomy via lower or upper abdominal trocars. After
finding stone, it can be removed through the ureteral incision by milking, basketing
or it might be fragmented in-situ with pneumatic or laser lithotripsy.



234 N. Simforoosh et al.

Stone Adhering to the Mucosa

Sometimes, after ureteral incision, the stone could not be easily delivered because
of its adherence to the ureteral mucosa. This is especially true in long standing, large
impacted stones and those with multiple sessions of SWL. After proximal extension
of the ureteral incision over the dilated proximal ureter, with the aid of laparoscopic
hook one can separate the “head” of stone from ureter. Then, the rest of stone can be
easily released from ureteral mucosa using laparoscopic Babcock. Levering the
stone out of the ureter prevents its breakage and subsequent problems with small
pieces. It has been recommended that direct stone grasping with laparoscopic
grasper should be avoided especially when the stone is not hard enough. Because
grasping the stone can break the stone with possibility of migration [11].

Lost Stone

Sometimes, after stone extraction, the stone might be lost before its extraction from
abdomen. It is recommended that before incising the ureter, the surgeon places the
endobag or its alternate in the abdomen to put the stone into the bag just after its
removal. Sometimes, the stone is already fragmented (perhaps due to previous SWL-
effect) or it might be fragmented by the force of graspers at time of extraction. Having
the bag near to the field lets the surgeon to collect the fragments without losing them.

Anyhow, in case of lost stone, usually the stone stays medial to the ureter over
the reflected colon. Changing the camera port may help to find the lost stone.

Stenting and Suturing

Classically, both ureteral stenting and suturing have been recommended. Laparoscopic
antegrade ureteral stenting is feasible by placing the double j or feeding tube in lapa-
roscopic suction and guide it to the ureteral incision. However there is evidence that
ureteral stenting during LU could be obviated safely. Demirci and his colleagues
have shown the safety of leaving the sutured ureterotomy without stenting [12].
Similar findings have been demonstrated by others [8, 9]. Goel and Hemal recom-
mended stenting only in the setting of renal dysfunction and/or stone impaction [13].

Suturing of the ureterotomy incision is usually a simple task. Laparoscopic mag-
nification allows clear visualization of mucosal apposition. Sometimes, suturing is
not possible due to severe inflammation and fragility of the tissue. Fixing a stent in
the ureter and leaving the unsutured ureteral incision with an external draining cath-
eter could be planned safely in these circumstances [5, 8, 9].

Ureteral Stricture
The incidence of ureteral stricture following LU has been reported between 2.5-20%

[14, 15]. Various contributing factors may have a role for development of ureteral
stenosis. Nouira and his coworkers have recommended that adhering to the
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principles of ureterotomy closure during open surgery (i.e. loose sutures in order to
just approximate the ureteral edges) may reduce the chance of ureteral stricture fol-
lowing LU [14]. They also believe that using laparoscopic cold knife instead of elec-
trical hook is a more suitable task. However, we as well as many authors believe that
the use of cutting-mode electrical hook is much easier and more popular [5, 9]. To
decrease the rate of stricture we suggest that the cutting- electrical hook should be
applied only on the dilated ureter proximal to the stone and the extension of the
hook-incision should be done by laparoscopic scissor.

Laparoscopic Pyelolithotomy (L.P): Difficulties and Their
Management

Compared with percutaneous nephrolithotomy (PCNL), laparoscopic removal of
renal pelvic stone has limited role. And its indications have not been clearly defined.
There are a few comparative studies between PCNL and laparoscopic pyelolithot-
omy (LP) in the literature [16, 17]. In a prospective cohort trial, the stone free rate
was significantly higher for LP in comparison with PCNL in patients with a solitary
renal pelvis stone larger than 30 mm (100% versus 76.7%). Interestingly, overall
treatment cost was determined by the need for ancillary procedures; both were
higher in PCNL group [18]. Through a randomized clinical trial, the stones free
rates were shown similar after LP versus PCNL in patients with a renal pelvis stone
>2 cm. The need for blood transfusion and mean blood loss were lower in LP and
interestingly, the recovery of GFR three months after the operation was quicker in
LP group; all indicative of a lesser cortical injury during LP [19]. In situations of
failed percutaneous access due to technical reasons, a laparoscopic approach in
selected cases may provide a similar success rates as open surgery. We think that LP
could be reserved as an alternative approach in selected cases of large renal pelvis
stones, stones resistant to fragmentation and in those with abnormal kidney anat-
omy. This technique allows en-block stone extraction in a minimally invasive
milieu. The procedure is easier in patients with an extra renal pelvis. The efficacy of
LP (Stone free rate: 84.6%) for removal of partial or complete staghorn stones have
also been shown in small series [20]. Again en block removal of these large stones
minimized the need for further ancillary procedures.

Dissecting the Renal Pelvis

Identification and dissection of proximal ureter is the initial step during LP. Dissection
over proximal ureter usually guides the surgeon to the renal pelvis. Aggressive
dissection over UPJ especially in the presence of inflammation may lead to UPJ
avulsion. In case of avulsion, meticulous dissection and mobilization of renal pelvis
may allow laparoscopic reanastomosis following stone removal via the pyelotomy
incision (Fig. 17.2).

Renal pelvis should be released and dissected completely before pyelotomy. In
patients with prior retroperitoneal surgery transperitoneal approach is recommended
(Fig. 17.2).
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Fig. 17.2 Preoperative KUB (a) and IVU (b) of a patient with a large renal pelvis stone.
Laparoscopic pelvic dissection and stone extraction have been carried out (¢, d). (U ureter, P renal
pelvis)

During LP, dissection should be done over the renal pelvis to prevent inadvertent
injury to the branches of renal artery, renal vein and aberrant vessels. Peripelvic
inflammation as well as a number of aberrant vessels may be found while dissecting
the pelvis and this requires expertise in laparoscopic dissection. Conversion to open
surgery may be required due to significant perinephric adhesions and resultant dif-
ficulty in dissection

Pyelotomy and Stone Removal

The pyelotomy incision can be made using a laparoscopic knife or more popu-
larly, cutting-mode electrical hook. Incision may be longitudinal or transverse.
Sometimes, especially in case of large impacted stone, it would be better to place
two stay sutures at both ends of pyelotomy incision to prevent incision extension
during stone removal. These sutures make pyelotomy closure easier. The pyelot-
omy could be well extended to the superior and inferior calyces or their
infundibula. Gentle delivery of the “tail” of stone from UPJ together with rotat-
ing and twisting maneuvers help to extract large stones. This invariably led to
delivering one end of the partial staghorn stone out first, allowing manipulation
of the other end.
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One of the major limitations of the laparoscopic approach is difficulty in retriev-
ing the caliceal calculi.

In situations where the stone was too large for the port site, it could be placed in
a laparoscopic sac and removed via the umbilical laparoscopic port site by extend-
ing the incision. Alternatively, it could be fragmented within the endobag and
removed via a smaller incision.

Stone Migration

Stone migration during LP usually occurs in the presence of small renal pelvis stone
causing severe hydronephrosis. If stone migrated to the kidney, guiding a flexible or
rigid ureteroscope to the pyelotomy incision via lower abdominal laparoscopic port
allows direct exploration of the calyces and stone removal under direct vision with
a nitinol stone basket. Since the patient is in lateral decubitus position, the migrated
stone often falls into the upper pole calyces. Micali et al., have also described
removal of pelvic and caliceal calculi using the flexible cystoscope through the
10/12 mm laparoscopic port [21].

Pyelotomy Closure

Reconstructing the pyelotomy requires advanced laparoscopic skills for intracorpo-
real suturing. Sometimes, the edges of the incised renal pelvis are inflamed and
fragile and suturing is not possible. Antegrade placement of a ureteral stent and
applying two sutures at both ends of pyelotomy incision and tying them to each
other usually fix the problem [22]; excessive manipulation in such situations may
result in renal pelvis disruption.

Laparoscopic Nephrolithotomy

Staghorn renal stones are a challenging issue in urology. Even with the introduction
of endourological methods, the management of staghorn renal stones remains chal-
lenging. Several series have considered open anatrophic nephrolithotomy for man-
agement of staghorn renal stones even in the era of endourology. Due to high
incidence of recurrence of staghorn stones, particularly those associated with an
infective process, the complete removal of the stone is the ultimate goal in their
management, a result that might not be attained even after several sessions of PCNL
and/or ESWL and/or retrograde intrarenal surgery [6, 23, 24].

Laparoscopic anatrophic nephrolithotomy (LAN) can be considered as an alter-
native for open surgery of staghorn renal stones. Since its introduction in 2008 [25,
26], several groups have shown the feasibility of this minimally invasive modality
(Table 17.1). One session stone free rate was between 60 and 90.9% with mean
warm ischemia time (WIT) of 20.8-32 and mean operative time of 139-192.3 min.
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Table 17.1 Perioperative outcome of laparoscopic anatrophic nephrolithotomy series

Sample | Mean operative | WIT Mean stone Stone free
Study size time (min) (min) size (mm) rate (%)
Simforoosh, 2008 5 170 32 53 60
[26]
Zhou, 2011 [27] 11 139 31 52 90.9
Giedelman, 2012 8 142.5 20.8 53 62.5
[28]
Simforoosh, 2013 24 185 30.4 61.5 88
[29]
Aminsharifi, 2013 | 10 192 32.8 67.3 80
[30]
Aminsharifi, 2016 | 15 192.3 31.8 69.8 80
[31]

WIT warm ischemia time

LAN is a complex laparoscopic procedure requiring full laparoscopic experience.
Large burden “en-blocked” complete or partial staghorn stones are appropriate
candidate for LAN. Small burden stones and stones with many particles in different
calyces are very difficult for LAN and may increase the WIT. Renal vascular anat-
omy, stone size and burden should assessed preoperatively by computerized tumo-
graphic angiography and intraoperative ultrasonography may be helpful for
delineating the stone morphometry.

Surgical Technique

After complete dissection of both renal artery and vein, Gerota’s fascia incised and
the kidney fully mobilized within this fascia. Unless the renal parenchyma is atro-
phic the renal artery should be clamped temporarily by a bulldog clamp. Through an
incision with sufficient length on the Brodel line, the collecting system sharply
incised and the staghorn stone mobilized intrarenally, rotated and removed as com-
pletely as possible (Fig. 17.3). In order to decrease warm ischemia time, both of the
collecting system and renal cortex could be closed with a single row of polyglactin
2-0 running sutures and the sutures would be buttressed by applying Hem-o-lok
clips instead of tying knots. Intraoperative laparoscopic ultrasonography might be
used to identify the site of thinnest parenchyma and detecting possible residual
stones.

One of the major concerns regarding the LAN is the effect of warm ischemia on
the renal function. In a series of 10 cases of complete staghorn stones managed
with LAN, the renal function of the affected kidney was monitored 12 month after
the surgery with Technetium-99 dimercaptosuccinic acid scintigraphy
(99Tc-DMSA), mean renal function decreased significantly from 48.4% =+ 8.83 to
41.4% + 13.98 (=7% + 6.53) [30]. In another prospective cohort trial, the outcome
of PCNL versus LAN versus Open nephrolithotomy for management of complete
staghorn stones were compared [31]. The stone free rate was significantly higher
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Fig. 17.3 Preoperative KUB (a) and IVU (b) of an obese patient with a large co mplete staghorn
renal stone (¢) extracted by laparoscopic anatrophic nephrolithotomy (d). Sites of trocars are
shown (e) (From Simforoosh et al. [26] Reprinted with permission from Wiley-Blackwell)

after open surgery (92.8%) in comparison with LAN (80%) and PCNL (43.7%).
Therefore, the need for ancillary procedure and in turn the overall treatment costs
were the highest for PCNL and the least for open nephrolithotomy. In this trial, the
renal function of the operated kidneys were monitored after a mean follow up
period of 12 months. The more invasive the procedure is, the greater renal func-
tional loss(—2.12% for PCNL versus —6.04% for LAN versus —8.66% for open
nephrolithotomy).
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Laparoscopic Management of Stone Disease in Anomalous
Kidneys

Relative urinary stasis imposed by anomalies in the collecting system predisposes
the kidney to urolithiasis and increase the risk of stone recurrence.

Ureteropelvic Junction Obstruction (UPJO) and Stone

There is a 70-fold increased risk of stone formation in patients with UPJO [32].
Since laparoscopy is becoming the standard of care in managing UPJO, when there
is concomitant stone, it can be removed by laparoscopy during the procedure of
pyeloplasty [32, 33]. Stone can be removed by laparoscopic instruments if it is
located in the renal pelvis or at visible areas of the kidney. Furthermore, navigation
within collecting system is possible using flexible or rigid endoscopes. After local-
izing the hidden stone, it could be managed with basketing and/or pneumatic or
laser lithotripsy, under direct vision.

We have used rigid ureteroscope and pneumatic lithotriptor successfully during
laparoscopy for management of stone in kidneys with UPJO. In case of failures,
intraoperative ultrasound can also be used to localize the stone in the kidney.
Sometimes, after stone localization with intraoperative ultrasonography, nephrot-
omy over the stone is necessary for en-block stone extraction. This is especially true
when the stone is located in inaccessible calices in the hydronephrotic system.
Nephrotomy can be done without hilar clamping since renal cortex is usually thin
when it is associated with UPJO.

Horseshoe Kidney

Relative urinary stasis and abnormal anatomy of collecting system in those with
horseshoe kidney put them at risk of urolithiasis with an incidence rate of 21-60%.
Various single or combined endourologic procedures such as SWL and PCNL can
provide up to 90% of stone free rate in these patients [34—36]. Laparosopic pyeloli-
thotomy is an alternative option in patients with horseshoe kidney having large bur-
den stone in the renal pelvis or isthmus. There are several advantages of laparoscopic
approach in removing stone from horseshoe kidney. All of the procedure can be
done under direct vision without any need of radiation exposure. There is no glo-
merular damage and less chance of hemorrhage. Stone can be removed in one piece
especially if it is located in the renal pelvis (Fig. 17.4). When UPJO is associated
with horseshoe kidney, pyeloplasty can also be performed simultaneously. During
laparoscopy, care should be taken not to injure anomalous vascular supply to the
horseshoe kidney.
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Fig. 17.4 Preoperative
KUB (a) and IVU (b) of a
patient with a large renal
pelvis in his horseshoe
kidney. The stone was
removed by laparoscopic
pyelolithotomy (c). The
renal pelvis was easily
accessed during
laparoscopy due to its
anterior position
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Fig. 17.5 Preoperative
KUB (left) and IVU (right)
of a patient with an upper
calyx stone in his ectopic
kidney (indicated by
arrows). The patient was
successfully managed by
laparoscopic-assisted
PCNL

Cross-fused Kidney

We have successfully removed stone from a crossed fused ectopic kidney. It was
very difficult to find a bare area of pelvis for pelviotomy due to abnormal vascular
anatomy but with great care and patience this was possible and a large stone was
extracted from the kidney en-blockly.

Pelvic Kidney

While laparoscopic assisted PCNL is standard of care for minimally invasive man-
agement of stone in pelvic kidney [37], large stones especially in the renal pelvis of
pelvic kidney can be removed by laparoscopy. Since the kidney is located in a lower
anatomic position in the abdomen, transperitoneal laparoscopy is the best alterna-
tive to open surgery in these circumstances (Fig. 17.5).

The authors successfully removed the kidney stone from renal pelvis of a pelvic
kidney in our early experiences but unfortunately the stone was dropped and lost
during the surgery. We did not convert the procedure to open surgery. Post operative
imaging revealed the lost stone behind the spleen. Stone did not cause any clinical
problem during follow up and was left intact.

Retrocaval Ureter

If there is stone in the kidney with retrocaval ureter, laparoscopic stone removed can
be performed directly or by using other endourologic means like flexible or rigid
ureteroscopy or percutanous approach. We have reported six cases of retrocaval
ureter, one of them was associated with stone. The stone was removed with laparo-
scopic grasping forceps in one piece [38].
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Summary

Although laparoscopic stone surgery has limited role for management of urolithia-
sis, it could be offered as a proper alternative to open stone surgery. Proper case
selection for laparoscopic ureterolithotomy, pyelolithotomy and especially laparo-
scopic anatrophic nephrolithotomy is the key for preventing complications during
the procedure. However, most of the difficulties during these techniques could be
managed without any need to open conversion.
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Difficulties in Robotic-Assisted Nerve- 1 8
Sparing Radical Prostatectomy

Gerald Y. Tan, Philip J. Dorsey Jr., and Ashutosh K. Tewari

Introduction

Serum prostate-specific antigen (PSA) screening, coupled with a rising incidence of
needle biopsies in asymptomatic men, have all contributed to prostate cancer
becoming the most common cancer in men in the United States [1, 2] and other
parts of the world [3]. With increasing evidence of improved long-term survival and
progression-free outcomes [4—7], radical prostatectomy has become increasingly
popular as the treatment of first choice for organ-confined disease.

Since its inception in 2001, robotic-assisted radical prostatectomy has become
immensely popular with both urologists and their patients, with over 55,000 radical
prostatectomies being performed with da Vinci® robotic assistance (Intuitive Surgical,
Inc. Sunnyvale, CA) in the United States in 2007 [8]. The benefits of the da Vinci®
robotic system over conventional laparoscopy are readily apparent: superior ergonom-
ics, optical magnification of the operative field within direct control of the console
surgeon, and enhanced dexterity, precision, and control of operative movements.

Nonetheless, robotic-assisted nerve-sparing radical prostatectomy (RARP)
remains a difficult procedure to do well, although the learning curve is less steep
than that for laparoscopic radical prostatectomy. Surgeon caseload and institutional
volume have been shown in numerous studies to impact significantly on surgical
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outcomes [9—11]. Recent published meta-analyses comparing robotic-assisted radi-
cal prostatectomy with open and laparoscopic approaches have reported an overall
complication rate of up to 33% for centers performing RARP [12, 13]. Major com-
plications associated with RARP include vascular injury and bleeding, lymphocele,
injury to ureter or bladder, anastomotic leakage, bowel injury, obturator nerve
injury, port site hernia, gas embolism, and robot malfunction.

In addressing the difficulties encountered by surgeons performing RARP, this
chapter is organized as follows: (1) dealing with intraoperative complications; (2)
avoiding perioperative complications; and (3) optimizing pathologic and functional
outcomes following surgery.

Dealing with Intraoperative Complications
Bleeding, Vascular Injury and Hematoma

Vascular injury and clinically significant bleeding requiring transfusion may result
from injury to the inferior epigastric vessels, external iliac vein, Santorini’s plexus,
as well as bleeding from small vessels. Of these, inferior epigastric vessel injury
during port placement remains the most common cause of vascular injury during
RARP, usually occurring during insertion of the trocars at the pararectal line.
Inferior epigastric vessel bleeding is usually discovered early in the operation, and
may be controlled via bipolar coagulation, clips or, if persistent, suturing through
the abdominal wall using a straight needle. Occasionally, the tamponading effect of
the pneumoperitoneum may cause this injury to go unnoticed until the insufflations
pressure is reduced, usually at the end of the procedure. If undetected and not
redressed, persistent postoperative bleeding, and hematoma formation will ensue.
This unpleasant scenario is best circumvented by carefully observing the shadow
cast by the abdominal vessels during port placement with a 30° upward lens to avoid
injury, and diligently inspecting the port sites during port removal with controlled
desufflation of the pneumoperitoneum before final removal of the robotic lens.

Injury to the external iliac vein (EIV) may occur during lymph node dissection,
or due to manipulation of robotic instruments without adequate visual control. In
this situation, experienced surgeons often temporarily raise the pneumoperitoneum
insufflation pressures to 20-cm water to slow down the bleeding, and proceed to
repair the injury robotically with haemostatic Prolene™ 4/0 sutures (Ethicon, Inc.,
Somerville, NJ). Should robotic repair of the EIV injury proves unsuccessful, it may
be necessary to convert to an open laparotomy.

Significant venous bleeding may also arise during dissection of Santorini’s dor-
sal venous complex (DVC). Despite adequate ligation of the DVC, significant
bleeding may reoccur during subsequent apical dissection. Encountering this, the
insufflation pressure should be temporarily increased, the operative field irrigated
and bleeding points accurately identified. If the prostatectomy is completed, firm
caudal traction of the Foley catheter balloon inflated with 50-cc saline for 5-10 min
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is a helpful maneuver for tamponading bleeding from the DVC. Definitive control
of these bleeding points may then be achieved robotically with Vicryl™ 0O running
sutures (Ethicon, Inc., Somerville, NJ).

The small vessels at the lateral pedicle and lateral aspect of the prostate gland
may also be a source of significant bleeding during RARP. If possible, use of cau-
tery coagulation should be avoided for optimizing nerve preservation. Judicious
placement of Hem-o-10k® clips (Teleflex Medical, Research Triangle Park, NC) are
often sufficient for adequate vascular control. In rare situations, haemostatic seal-
ants such as FloSeal™ (Baxter International Inc., Deerfield, IL) or TachoSil®
(Nycomed, Zurich, Switzerland) may be further needed to control bleeding and
ensure adequate homeostasis both during and after the procedure [14].

Colon and Small Intestine Injury

Bowel injury is a severe potential complication during RARP which may be life
threatening if not recognized early. With a reported incidence of 0.4-3.5% in vari-
ous series of RARP [14, 15], it most commonly arises inadvertently during trocar
insertion in patients with previous abdominal surgery and peritoneal adhesions, dur-
ing passage of instruments and needles through the lateral ports, or due to cautery
injury of viscera during surgical dissection or specimen extraction when the midline
port incision is extended. Minor serosal abrasions may be repaired robotically with
Vicryl™ 3/0 sutures.

Bowel perforation due to surgical dissection usually presents within 24-72 h
postoperatively as fever, leucocytosis, vomiting, and persistent abdominal tender-
ness or guarding. If suspected, these patients should be placed on nil-by-mouth
regimes, given broad-spectrum intravenous antibiotic coverage. Given its potential
for fatality if not rectified promptly, surgeons should harbor a low threshold for
bringing a suspected patient back to the operating theater for exploratory laparot-
omy and repair of bowel injury.

In the authors’ practice, the following steps have been routinely adopted to mini-
mize the possibility of colonic and bowel injury: (1) ensuring the patient is strapped
and placed in full steep Trendelenburg position before commencement of port inser-
tion; (2) making efforts to adequately mobilize the caecum and descending colon
before insertion of the lateral trocars if these are adherent to the abdominal wall; (3)
visually ensuring that the caecum and descending/sigmoid colon are adequately
mobilized to ensure unobstructed passage of instruments and needles through the
lateral ports; (4) use of an extended length (5-12 mm caliber) bariatric port
(VersaPort™ Plus V2, Covidien, Dublin, Ireland) to deliver the right robotic instru-
ment; and (5) minimizing intra-abdominal passage of laparoscopic Endo Shears™
scissors (Covidien, Dublin, Ireland) by employing the robotic needle drivers to snap
off the sutures at the desired length instead. This ensures that retrieval of needles
through the assistant port occurs under direct vision to avoid undetected intestinal
serosal lacerations.
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Rectal Injury

The incidence of rectal injury has been reported as 0.7-8.0% in various laparo-
scopic radical prostatectomy series, and less than 1% in contemporary robotic series
[16]. It usually occurs during posterior dissection of the prostate gland, where des-
moplastic reaction has caused the planes of Denonvilliers’ fascia to become matted
and fibrotic. Known risk factors include periprostatic fibrosis, previous prostate or
rectal surgery, radiotherapy, previous hormonal therapy, and chronic prostatitis.
Blunt posterior dissection should be avoided at all times. If suspected intraopera-
tively, rectal injury may be confirmed either by digital rectal examination, or by the
presence of bubbles on rectal insufflation with air following copious irrigation of
the operative field with water.

In both published laparoscopic and robotic series, most cases have recovered
without consequence by: (1) intraoperative closure of the lesion with two-layer
sutures; (2) interposition of healthy omentum between rectum and urethra to mini-
mize the risk of rectourethral fistula formation; and (3) subsequent parenteral nutri-
tion for 4 days and residual free enteral feeding for 6 days [16-19]. Diverting
colostomy is generally only performed for patients with massive fecal spillage, pre-
vious radiotherapy, or a tense suture line [20].

Obturator Nerve Injury

Injury to the obturator nerve (L2-L4) can occur during pelvic lymphadenectomy as
a result of cautery injury, excessive traction, sharp transection, or entrapment with
clips, and is often accompanied with a visible “obturator jerk.” Clinical sequelae of
obdurator nerve injury may be both sensory or motor, including pain or anesthesia
over the medial aspect of the thigh, and weakness of thigh adduction. Neuropraxia
from traction or thermal injury generally recovers within 6 weeks [20, 21]. However,
iatrogenic nerve transection should be repaired with an end-to-end tension-free
coaptation, aligning the fascicles to give the best results. Spaliviero et al [22]. from
the Cleveland Clinic reported their experience with a case of laparoscopic reap-
proximation of the transected ends of the obdurator nerve during laparoscopic radi-
cal prostatectomy. Using four 6-0 nylon epineural sutures under the direction of an
on-site plastic surgeon to achieve a tension-free anastomosis of the cut ends
(Fig. 18.1), the patient recovered with minimal neurological sequelae at 6 months’
follow-up.

Large Median Lobes and Ureteric Orifice Injury

Inadvertent injury to the ureteric orifices may occur during the dissection of the pos-
terior bladder neck or during vesicourethral anastmosis, particularly in patients with
a large prostate or median lobe (Fig. 18.2) where bladder neck division has been
extended close to orifices to ensure complete clearance of prostatic tissue [23, 24].
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Fig. 18.1 Laparoscopic reapproximation of transected ends of obdurator nerve using 6-0 nylon.
(Reprinted from Spaliviero et al [22]. With permission from Elsevier)

Fig. 18.2 Large median
lobe visualized after
anterior bladder neck
dissection (From El
Douaihy et al.27 Reprinted
with permission from Mary
Ann Liebert, Inc.)

Undetected, the injury may result in postoperative uraemia and flank pain from iatro-
genic upper tract obstruction, requiring secondary procedures to redress this avoid-
able complication. To prevent ureteral orifice injury in cases where they are poorly
visualized, double-pigtail ureteral stent insertion during robotic-assisted radical
prostatectomy for accurate visualization and preservation of the ureteral orifices
should be considered [25-27].

In the authors’ practice, they employ a 0-Vicryl™ suture on a GS-21 needle
(Covidien, Dublin, Ireland) placed through the median lobe for improving ante-
rior traction by the assistant. Intravenous furosemide and indigo carmine are then
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administered for accurate identification of both ureteral orifices, posterior blad-
der neck transection is completed under optical magnification, and radical pros-
tatectomy proceeds in the standard fashion. Post-prostatectomy, an in situ ureteral
intubation with 6-F double-pigtail ureteral stents (Sof-Flex® stent, Cook Medical
Inc., Bloomington, IN) is performed at this point prior to vesicourethral anast-
mosis construction. The soft-tipped guidewire is introduced through the patent
lumen of the suction trocar. The introducer tip is then grasped using both left and
right robotic forceps and gently passed through the ureteral orifice along the axis
of the distal ureter (Fig. 18.3a). Care is taken not to cause inadvertent ureteral
perforation at this point by watching for signs of buckling of the guidewire. The
radio-opaque 6-French double pigtail Sof-Flex® stent is then passed over the
guidewire in a retrograde fashion using a modified Seldinger technique
(Fig. 18.3b). The guidewire is then removed after correct positioning of the stent,
and the procedure repeated on the contralateral side (Fig. 18.3c). The authors
then complete the vesicourethral anastomosis with continuous running 2-0
Monocryl™ sutures (Ethicon, Inc., Somerville, NJ) (Fig. 18.3d). Postoperatively,
upright abdominal roentograms are performed to confirm accurate stent position.
The stents are removed cystoscopically 6 weeks after surgery to allow adequate
time for resolution of edema and optimal healing at the anastomosis before
instrumentation.

Fig. 18.3 (a) Robotic manipulation of soft-tipped guide wire into ureteral orifice. (b) Radio-
opaque 6-F double pigtail stent railroaded over the introducer. (c¢) Bilateral JJ stents in place just
prior to the beginning of the anastomosis. (d) Construction of vesicourethral anastomosis with
running continuous suture — the stents serve as visible landmarks for avoiding iatrogenic ureteral
orifice injury (From El Douaihy et al [27]. Reprinted with permission from Mary Ann Liebert, Inc.)
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Ureteral injury may also occur during dissection of the posterior bladder neck
and extended pelvic lymph node dissection, particularly in patients with previous
transurethral resection of prostate where the posterior anatomy may be distorted. In
these cases, leakage of intravenous indigo carmine and furosemide from the cut
ends of the distal ureter confirms the diagnosis and localizes the injury. Intra-
operative repair may be performed by end-to-end ureterorrhaphy over a ureteral
stent and/or placement of a double J-stent if not completely transected. Failing this,
the distal ureter may be reimplanted robotically to the bladder dome at the end of
the surgery over a similar ureteral stent.

Robot Malfunction

Perioperative failure of any of the many components involved in the robotic system
can result in operative delays, cancelled surgery or conversion to an open or pure
laparoscopic approach. While the manufacturers of the da Vinci® Surgical System
do not release data on the reliability and failure rates of their systems, various
authors have reported an incidence of technical malfunction at 0.5-2.6% in their
series [28, 29]. In their multi-institutional review of 8,240 cases in 11 institutions,
Lavery et al. reported that critical malfunctions requiring the shut-down of the sys-
tem occurred in 34 cases (0.4%), resulting in case cancellation or conversion to
laparoscopic or open procedures [30]. Reported causes for robot malfunction
included failures in power supply (15%), optics (34%), robotic arms (34%), failure
of the masters (10%), and an unknown cause of malfunction (7%). Associated
patient injury occurred in 4.8% of all robotic failures.

In the few instances of disabling robot malfunction encountered in the authors’
institution with three da Vinci® systems, most malfunctions are correctable by sim-
ply undocking the robotic cart and instruments from the patient and rebooting the
system again. On the rare occasion that the malfunction could not be rectified, the
anesthetized patient was transferred from one operating suite to an adjacent suite
with a functional da Vinci® system, and the surgery was completed using the new
robotic system without complication.

Allograft Injury in the Renal Transplant Patient

Technical advances in renal transplantation, especially in living-related donor
nephrectomies, coupled with improvements in immunosuppressive therapy regimes,
have resulted in renal allograft recipients living longer and healthier lives of signifi-
cantly better quality. The reported incidence of localized prostate cancer in these
males varies from 1.8% to 3.1%, and is likely to increase with such men living
longer lives with regular PSA surveillance [31, 32]. To the extirpative urologist,
preoperative strategies are required to overcome the unique challenges posed by
such patients — how to avoid injury to the renal allograft, transplanted ureter and
ureteroneocystotomy; technical modifications for pelvic lymph node sampling over
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Fig. 18.4 Intraoperative view of heterotopically placed renal allograft in right iliac fossa during
robotic-assisted radical prostatectomy (From Jhaveri et al.* Reprinted with permission from Mary
Ann Liebert, Inc.)

the allograft; and possible delayed wound healing from chronic immunosuppres-
sion. Graft failure is devastating, with reported 5-year survival rates of 57-64%
following this complication [33].

In the authors’ experience of performing RARP in the renal allograft patient [34]
(Fig. 18.4), the following technical modifications were adopted to minimize risk of
allograft injury: (1) use of an extended length (5-12-mm caliber) bariatric port
(VersaPort™ plus V2) to bypass the allograft site and deliver the ipsilateral robotic
arm directly into the pelvis; (2) development of the retropubic space from the con-
tralateral side; (3) meticulous posterior dissection of the seminal vesicles to avoid
possible injury along the course to the transplanted ureter; and (4) limited pelvic
lymph node dissection on the side ipsilateral to the allograft. The authors have not
found it necessary to intubate the transplant ureter via cystoscopy at commence-
ment of surgery for better appreciation of its course, as recommended in some
reports [35].

Avoiding Perioperative Complications
Anastomotic Leak and Bladder Neck Strictures

Several large series have highlighted anastomotic strictures as being the most sig-
nificant predictor for postprostatectomy incontinence (PPI) following radical retro-
pubic prostatectomy [36-38]; its incidence occurring up to 20% in some series.
However, there remains to date little published data on the association of urinary
leak documented on posteoperative cystography with continence outcomes after
radical prostatectomy. Menon and colleagues [39] recently published the largest
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series of 3,327 patients with routine cystography prior to Foley catheter removal 7
days after RARP. These investigators documented cystographic leakage in 8.6% of
their cohort — of these patients, 70% regained continence within 3 months, and 94%
at 12 months. Of those with urinary leakage, 2.8% required secondary intervention
to redress bladder neck contracture, and these were all associated with moderate to
severe leakage on postoperative cystography.

Significant predictors of postoperative cystographic leakage in the reported lit-
erature include technically difficult anastomosis creation, unsatisfactory intraopera-
tive flush test and urinary tract infections, previous transurethral prostate surgery,
ischemic heart disease, intraoperative blood loss, mucosal eversion, and preserva-
tion of the prostatic urethra [40, 41]. Previous studies [42, 43] failed to demonstrate
an association between urinary leakage with a higher risk of bladder neck strictures.
Omitting routine cystography after radical prostatectomy has also not been associ-
ated with increased risk of urinary retention, infection, renal failure, or bladder neck
strictures [44]. Given the current evidence, it would appear that postoperative uri-
nary leakage is not significant for delayed continence recovery, although if present,
it usually necessitates prolonged catheterization.

The authors have found that a biomechanics-based approach of providing cir-
cumferential support to the newly fashioned vesicourehtral anastomosis, coupled
with relieving pelvic descent of the bladder, significantly lowered the incidence of
anastomotic leaks and bladder neck contractures, while also hastening early return
of continence [45]. This approach is described in detail in a later section.

Lymphocele and Lymphedema

Lymphoceles arise from leakage from transected lymphatic vessels, and occur most
commonly after pelvic lymph node dissection. Risk factors include an extraperitoneal
approach and extended lymphadenectomy for high-risk cancer [14]. If significant,
they may cause pelvic pain, voiding dysfunction, leg edema, and deep venous throm-
bosis, requiring definitive treatment with sclerotherapy, percutaneous drainage, or sur-
gical intervention. Meticulous use of Hem-o-lok® clips, use of bipolar cautery instead
of sharp scissor dissection, and avoiding excessive traction on lymphatic tissue are
helpful for minimizing subsequent lymphocele formation. Stoltzenburg and col-
leagues also reported lower rates of lymphocele formation in patients undergoing
extended pelvic lymphadenectomy with peritoneal fenestrations [46].

Port Site Hernias

Incisional hernias are a rare complication of RARP, occurring in between 0.6% and
1% of reported series [ 14]. Port site hernias most commonly occur at the periumbili-
cal site, where the incision is extended to facilitate prostatectomy specimen retrieval.
Various port site closure devices are currently available [47]. Regardless of port site
closure device employed, sutures should be secured under direct vision while the
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pneumoperitoneum is fully insufflated, as there is a risk of small bowel loops get-
ting caught in the sutures once the abdominal cavity is desufflated.

Optimizing Functional Outcomes Following Surgery
Hastening Early Return of Continence

Next to developing metastatic progression of cancer following surgery, urinary
incontinence remains the most feared complication of men undergoing radical pros-
tatectomy [10]. The incidence of PPI at 12-month follow-up after RARP has varied
from 2% to 15% in various reported meta-analsyses [12, 13]. Urinary incontinence
has the most negative effect on patients’ quality of life, causing psychological dis-
tress and social inhibition for fear of public embarrassment. The chronic require-
ment for pads in patients treated conservatively, and cost of secondary procedures
such as slings and artificial sphincters also place an onerous burden on healthcare
systems and individual finances [48].

Increasing age, shorter pre- and postoperative membranous urethral length, anas-
tomotic strictures, obesity, low surgeon volume, variations of surgical technique,
and previous prostate surgery have been reported as negative risk factors for delayed
continence recovery and/or permanent incontinence following radical prostatec-
tomy. Recent advances in elucidating the functional anatomy and physiology of the
male continence mechanism from cadaveric and videourodynamic studies have
enabled surgeons to propose innovative surgical techniques during radical prosta-
tectomy for augmenting continence preservation and early return. These have
included optimizing preservation of urethral rhabdosphincter length [49, 50]; avoid-
ing rhabdosphincter injury [51, 52]; posterior reconstruction of Denonvilliers’ mus-
culofascial plate [53-55]; preservation of the bladder neck and internal sphincter
[56]; bladder neck intussusception [57, 58]; bladder neck mucosal eversion [59];
and preservation of the puboprostatic ligaments and arcus tendineus [60, 61].

The authors postulate that during conventional anastomosis following radical
prostatectomy, the vesicourethral anastomosis and bladder neck become biome-
chanically unstable at the following sites: (1) tension is exerted on the healing anas-
tomosis from spontaneous urethral stump recession into the pelvic floor; (2) the
posteriorly deficient () (omega)-shaped urethral rhabdosphincter lies unsupported
posteriorly, impairing efficient contraction of the sphincter mechanism; (3) the pos-
terior bladder neck lies unsupported in the retrotrigonal fossa created by excision of
the seminal vesicles; and (4) the anterior and lateral bladder neck lie unsupported as
well (Fig. 18.5). The overall effect appears to be pelvic descent of the bladder
presses on the unsupported anastomosis. As a result, during micturition, the con-
tractile forces generated by the detrusor musculature are directed inferiorly at the
anastomosis, causing additional stress on the continence mechanism (Fig. 18.6).

As such, the authors have developed the following paradigm of seven key prin-
ciples for optimizing early continence recovery following radical prostatectomy,
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D Arcus tendineus

Rectum

C Denonvillier's fascia

Fig. 18.5 Points of postulated biomechanical instability associated with the conventional vesico-
urethral anastomosis (sagittal view): (a) tension on the vesicourethral anastomosis from spontane-
ous urethral stump recession into the pelvic floor; (b) the posteriorly deficient ) (omega)-shaped
urethral rhabdosphincter lies unsupported posteriorly, impairing efficient contraction of the
sphincter mechanism; (c) the posterior bladder neck lies unsupported in the retrotrigonal fossa
created by excision of the seminal vesicles; (d) the anterior and lateral bladder neck lie unsup-
ported as well (Reprinted from Tan et al [45]. With permission from Elsevier)

b

Rectum

Retrotrigonal
fossa

Pubis

Posteriorly deficient
urethral rhabdosphincter

Fig. 18.6 Biomechanical forces acting on the vesicourethral anastomosis in the upright position.
(a) In the conventional vesicourethral anastomosis, pelvic descent of the bladder presses on the
unsupported anastomosis. During micturition, the contractile forces generated by the detrusor
musculature are directed inferiorly at the anastomosis (green arrows), causing additional stress on
the continence mechanism. (b) In the authors’ technique, the bladder is hitched up anteriolaterally
by the suspension sutures through the arcus tendineus, ameliorating downward tension on the heal-
ing anastomosis. During micturition, the same contractile forces (green arrows) are dissipated
away from the anastomosis and urethral rhabdosphincter (Reprinted from Tan et al.* With permis-
sion from Elsevier)
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Fig. 18.7 (a) Anatomic restoration of vesicourethral junction: (1) Preservation of anterior support
structures, i.e., puboprostatic ligaments and arcus tendineus; (2) posterior bladder neck reinforced
with O Vicryl™ suture, obliterating retrotrigonal space. (b) Anatomic restoration of vesicourethral
junction: (3) the posteriorly deficient urethral rhabdosphincter reinforced against Denonvilliers’
musculofascial plate; (4) Denonvilliers’ musculofascial plate reconstructed, preventing urethral
stump recession, relieving tension on the anastomosis and improving mucosal coaptation at the
anastomosis. The green arrows illustrate the improved apposition of the two ends of the anastomo-
sis. (5) Anterior suspension sutures to the arcus tendineus and puboprostatic ligaments alleviate
downward prolapse of the bladder on the anastomosis (Reprinted from Tan et al.*> With permission
from Elsevier)

which is described as the anatomic restoration technique (ART): (1) preservation of
anterior fibrotendinous support structures, chiefly the arcus tendineus and the pubo-
prostatic ligaments; (2) optimization of functional membranous urethral length; (3)
reinforcement of unstable posterior bladder neck in the unsupported retrotrigonal
fossa left by excised seminal vesicles; (4) reinforcement of the posteriorly deficient
Q (omega)-shaped urethral sphincter complex for suspensory support; (5) fashion-
ing of a tension-free, stable vesico-urethral anastomosis; (6) prevention of urethral
stump recession and optimizing mucosal coaptation; and (7) alleviation of pelvic
descent and downward pressure of the bladder on the anastomosis during micturi-
tion (Fig. 18.7a and b).

The benefits of this approach appear to be threefold. Firstly, it provides circum-
ferential dynamic suspensory support for the urethral sphincter complex, as docu-
mented by postoperative cystographic studies (Fig. 18.8). Secondly, it avoids pelvic
prolapse and downward pressure of the bladder on the healing anastomosis during
micturition. Thirdly, tension at the anastomosis is relieved with improved mucosal
apposition and coaptation. The authors recently reported their experience with ART
in a cohort of 530 patients [45], wherein continence was defined as zero pad usage.
It was found that ART resulted in significantly earlier return of continence (38.6%,
82.6%, 90.5%, and 97.5% at 1, 6, 12, and 24 weeks follow-up, respectively), and
significantly lower incidence of anstomotic strictures and clinically significant leaks
compared to men receiving conventional anastomosis.
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Fig. 18.8 (a) Postoperative
cystogram in a patient with
conventional anastomosis.
Note the pelvic descent of
the anastomosis. (b)
Postoperative cystogram of
a patient who underwent
total anatomic restoration.
Note the anastomosis and
bladder neck being well
suspended above the pubic
ramus as a result of our
technical modifications
(Reprinted from Tan

et al.45 With permission
from Elsevier)

Balancing Nerve Preservation with Oncologic Control

The prostate gland is enveloped by layers of the lateral pelvic fascia (LPF) carrying
vessels and nerves (Fig. 18.9). The medial, well-defined component of the LPF is
known as the prostatic fascia, and directly wraps around the prostate capsule. The
laterally defined part of the LPF is the levator fascia, which lies on the levator ani
(LA) muscles. Interposed between the prostatic fascia and the levator fascia, are the
periprostatic venous plexus and the neurovascular tissue that travel distally to sup-
ply the sphincter, urethra, and cavernous tissue. These neural fibers can travel close
to the vessels, or occasionally independently on the surface of prostate, or laterally
on the rectum. Some of these vessels remain subcapsular for a short distance before
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Fig. 18.9 Layers of fascia
enveloping prostatic
capsule, demonstrating the
planes of dissection for
differing grades (I-IV) of
nerve-sparing

dipping into the prostatic tissue. Excessive blunt dissection of these vessels can cre-
ate an artificial transcapsular plane resulting in a capsular incision.

As such, the authors now adopt a risk-stratified approach toward nerve-sparing
according to the patient’s likelihood of ipsilateral extraprostatic extension of cancer
(EPE) (Fig. 18.10). The patient’s PSA, Gleason score, percentage of cancer in the
biopsy, number of positive cores, presence of unilateral versus bilateral positive
cores (used as a surrogate for high-volume cancer or multifocality), clinical stage,
and findings of the endorectal magnetic resonance imaging in terms of cancer local-
ization, volume, status of capsule, and periprostatic tissue are some parameters that
the authors regularly use to select patients for a nerve-sparing prostatectomy. The
authors’ approach to nerve-sparing during robotic prostatectomy involves varying
degrees of preservation of the nerve fibers in the various fascial planes. They are
referred to as:

Grade 1 approach — Incision of the Denonvilliers’ and LPF is taken just outside the
prostatic capsule. This is only performed for patients with no to minimal risk of EPE.

Grade 2 approach — Incision through the Denonvilliers’ (leaving deeper layers on
the rectum) and LPF is taken just outside the layer of veins of the prostate cap-
sule — this preserves most large neural trunks and ganglions, and is used for
patients at low risk of EPE.

Grade 3 (partial/incremental nerve-sparing) approach — Incision is taken through
the outer compartment of LPF, excising all layers of Denonvilliers’ fascia. This
is performed for patients with moderate risk of EPE because some of the medial
trunks are sacrificed while lateral trunks are preserved.

Grade 4 (nonnerve-sparing approach) — A wide excision of the LPF and
Denonvilliers’ fascia containing the majority of the periprostatic neurovascular
tissue is performed. In some of these patients, nerve advancement of the identifi-
able ends of the neurovascular bundle may be attempted.

In addition, the authors have adopted the following modifications to their ather-
mal robotic nerve-sparing technique: (1) minimal periprostatic dissection because
this may break or avulse the nerves; (2) limiting the dissection to the midline during
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Cornell risk-stratified algorithm for nerve-sparing ART

PSA
Preoperative decision gleason
making + cores
% cancer
DRE
EMRI
location
volume
.
Grade 1 Grade 2 Grade 3 Grade 4
[intrafascial] [interfascial] [incremenal] [nonnerve-spare]
PSA <10 PSA <10 >Two risk factors 50% Cancer
Gl- <4 (primary) Gl- <4 (primary) >229% Gleason 8, 9, 10
Tic T2 >2/3 Cores All cores positive
<1/3 cores >1/3 cores or Gl grade 4 or more Clinical T3
<5% cancer <5-22% cancer T2 at apex
Negative EMRI Negative EMRI Suspicious T3

Fig. 18.10 Risk-stratified algorithm for athermal nerve-sparing robotic radical prostatectomy

bladder neck transection, as this will protect the predominant neurovascular plate
(PNP) from thermal or mechanical damage; (3) athermal dissection of the seminal
vesicles, as this should cause the least damage to the PNP and hypogastric nerve;
and (4) avoiding use of cautery during the posterior prostate dissection.

The authors have found in their cohort of potent men who meet selection criteria
for aggressive bilateral Grade 1 nerve-sparing (PSA <10 ng/dL, clinical stage < T2,
primary Gleason grade <4, cancer volume <5% in all cores, and absence of cues
suggestive of extraprostatic extension on endorectal MRI and during surgery), 95%
of these hitherto potent men had partial erections with and without use of PDES
inhibitors, and 86% had erection sufficient for penetrative intercourse at a mean
follow-up of 26 weeks. The positive surgical margin rate in this cohort was 8.5%.

In conclusion, nerve preservation should no longer be considered a distinct step of
radical prostatectomy, but rather an overarching surgical priority to be relentlessly
pursued at all stages of this complex operation, since one or more components of the
tri-zonal architecture are usually at risk during any given step. Preoperative risk strat-
ification of likelihood of extracapsular extension of cancer helps the surgeon decide
the level of aggressiveness to adopt for nerve-sparing. In the authors’ experience,
gentle athermal dissection of the robotic procedure will help optimize postoperative
potency outcomes without compromise of cancer clearance outcomes.

Future Directions

Despite its relative infancy, there has been an unprecedented explosion in demand
for robotic-assisted radical prostatectomy, both in the United States and increas-
ingly in other parts of the world. Nonetheless, robotic-naive surgeons with no prior



260 G.Y.Tan et al.

experience at the robotic console still encounter significant obstacles in climbing
the learning curve. The high costs of purchasing and housing a dedicated dry lab
“training” da Vinci® system and the cost of surgical expendables used during train-
ing cases in wet labs usually mean that console experience obtained at various
hands-on courses is often limited and fleetingly transient.

The dV-Trainer (Mimic Technologies Inc., Seattle, WA) has been developed in
collaboration with Intuitive Surgical Inc., as a solution to some of these current
obstacles in surgical training [62, 63]. It consists of a master console with finger cuff
telemanipulators connected to a binocular 3D visual output that aims to reproduce
the look and feel of the da Vinci® console. The program encompasses exercises in
EndoWrist® manipulation (Intuitive Surgical, Inc., Sunnyvale, CA), camera con-
trol, clutching, object transfer and placement, needle handling, needle driving, knot
tying, and suturing. Researchers at the University of Nebraska are also working to
produce a da Vinci® compatible virtual reality simulator, using kinematic data from
the da Vinci® console through LabVIEW (National Instruments, Austin, TX) to
drive simulation software (Cyberbotics Ltd., Lausanne, Switzerland) [64, 65].
Medical Education Technologies, Inc. (Sarasota, FL) has also made an attempt to
produce a robotic surgery simulator (RSS) for its SurgicalSIM® package, although
the reception to this has yet to be reported. With exciting technological advances in
robotic-assisted urologic surgery taking place [65], the authors look forward to the
development of their craft in the next few years with great interest.
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Introduction

Ever since Joseph Murray described allograft renal transplantation 60 years ago.
Open renal transplant recipient surgery has been the standard of care. Few groups
have described laparoscopic renal transplant recipient surgery [1]. Robotic renal
transplant recipient surgery is still in evolution. It started when first robot was used
for suturing in an open transplant [2], and then gradually surgical technique pro-
gressed and hand-assisted techniques were used and now it is being done intraperito-
neally totally intracorporeally. Few cases of extraperitoneal robotic renal transplant
recipient have also been described. Robotic renal transplant has a few proposed ben-
efits like precision of suturing, quick recovery, decreased analgesic requirements etc.
It also has its challenges like, intraperitoneal placement, method of hypothermia etc.
In this chapter, we describe the technicalities of robotic renal transplants

In the same endeavor of surgical evolution of Robotic renal transplant, we
describe our point of technique of robotic renal transplant recipient surgery.

Point of Technique
Donor Nephrectomy

Meticulous donor nephrectomy with special emphasis on hilar dissection, all the
venous branches are clipped and then ligated on bench.
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Bench Work

Judicious bench work is done as any unattended vessel could give rise to bleed-
ing after release of clamp, which would be extremely difficult to manage
robotically.

Renal artery is flushed with ringer lactate with 40 meq of potassium till the
returning fluid from the vein is clear, cold ischemia starts at this point. Ice slush is
prepared by using 22 no blade on BP (Bard parker) handle and finely grating frozen
normal saline. Ice slush should be fine otherwise it becomes difficult to insert the
graft into abdomen as the graft hypothermia jacket (described later) becomes bulky
if ice is not fine enough.

Artery and vein are dissected on bench till the sinus so that they have enough
mobility for robotic suturing. All the clips on venous branches of renal vein are
taken out and they are tied with fine ties. Kidney is defatted and the uretero gonadal
packet is maintained as it is. At the end the renal vein is pinched and artery is flushed
to check for any leaks. Prolene tagging sutures are taken, on the renal vein at the
lower pole and from the renal artery at the upper pole. Ureter is spatulated on the
bench and a suture is passed from the “v” of the spatulation this helps