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Foreword

Performing a surgical operation could be compared to navi-
gating inside the human body. Two essential requirements are
necessary for a successful apprenticeship:
A perfect understanding of the roadmap, the anatomy
Regular training with expert surgeon teachers showing strat-
egies, tactics, manoeuvres, and gestures to make the journey
safe, efficient and fast

For decades this was the way taken by apprentice-surgeons and
also by surgeons already in practice concerned about updat-
ing their knowledge. For years their only travelling companions
were books, drawings, and pictures. However, printed medium
cannot satisfactorily and properly reproduce the movements of
a manoeuvring surgeon. In open surgery, only the two first as-
sistants can precisely capture by direct vision what is happen-
ing in the depth of the operating field. Therefore, the duration
of apprenticeship is long and restricted to a small number of
people per teacher. The introduction of movie cameras into the
operating rooms improved the quality of surgical education.
But filming in open surgery is not so easy. The cameraperson
has to be well trained to catch good takes in the depth of a pit
between the heads, shoulders, and fingers of the surgeon and
assistants. Most of the time, those constraints disturb the oper-
ator’s manoeuvres, altering their pedagogical value.

With the introduction of laparoscopic surgery (LS), using
a video camera providing images in real time on a television
screen, everything changed. Now, the surgeon can use the im-
age to perform his operation. With images being the operating
field, there are no longer any constraints due to movie taking.
LS is areal revolution in the concept of surgical education; how-
ever, the two fundamental, above-mentioned requirements are
persisting:

A perfect knowledge of anatomy must be reinforced. The

magnification due to the laparoscope permits a better de-

termination of the planes of soft tissue between the organs.



Vi

Foreword

It is mandatory to follow those planes precisely to avoid the
opening of dozens of micro bleeders which alter the light
and could oblige to convert in open surgery.

Regular training with experts becomes of much easier access
and involves a larger number of participants. They share the
same vision of the operating fields with the surgeon and his
assistants. The teacher can demonstrate perfectly his pro-
gression, having permanent audiovisual contact with the au-
dience to provide additional explanations on demand. Such
live, interactive demonstrations can be broadcast all around
the world. The recording is easy, allowing the storage of plen-
ty of documents that can be used to set up libraries of video
tapes, CD-R, etc. This audiovisual aid is now the principal
companion of the surgeon travelling the path of LS learning.

Dr.].L. Dulucq understood that issue very quickly. He is among
the ten surgeons in the world who opened the gates of LS in
1988-1989. He was immediately a terrific operator and he is
still riding on the front wave of the developers of that surgery.
He created as far back as 1993 an institute for the teaching and
development of LS concerning the treatment of digestive, en-
docrine, and vascular disorders. This institute, named I.L.S.,
is now known worldwide and recognized as a centre of excel-
lence in LS teaching. In addition to regular courses held at the
institute, I.L.S. is connected by a satellite transmission system
to similar centres in Europe and abroad. The LL.S. library is
easily accessible via Internet and maintains permanent contact
with both current and former trainees. Having been part of the
development of the centre, I thought that combining all those
modern media could replace the traditional printed material.
But with the course of time, I have changed my mind and en-
couraged J.L. Dulucq to write a book summarizing the best of
his teaching.

And here is that book: seventeen different procedures con-
cerning the cure of digestive, adrenal gland, groin hernia dis-
orders presented in 280 pages in an original way. The style is
sober and precise, as surgical manoeuvres have to be. The writ-
ing outlines only the main points. Opposite the text, excellent
designs and intraoperative pictures are displayed as immediate
illustrations. The whole presentation is as close as possible to
recreating the atmosphere of a surgeon in action.

This book gathers the best-of innovations and tricks of J.L.
Dulucq. Because of the large range of described procedures,
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Foreword

from appendectomy to colorectal surgery, the book will be use-
ful to beginners as well as more expert surgeons. Although the
book does not strive to be sufficient to train a complete laparo-
scopic surgeon, it is the best key to open the door of a training
centre and to guide the steps of the learner.

Have a look at the book by visiting the show-case of I.L.S.
on the Internet at www.e-laparoscopy.com. And be prepared
to welcome a brother book on other advanced techniques on
oesophageal, gastric, liver, and pancreas LS.

This book honours “I’Ecole Bordelaise” of laparoscopic sur-
gery, which was so instrumental in the launching of LS during
the former decade.

Jacques Périssat, M.D., F.A.C.S.

Professor of Surgery, Victor Segalen University, Bordeaux, France
President, IFSES

(International Federation of Societies of Endoscopic Surgery)
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Preface

The purpose of this work is a descriptive demonstration of lapa-
roscopic techniques approached in a very practical way. Every
intervention, summarized in six stages, is carefully illustrated
with an operating cliché and a plan that shows the progress of
the phases of the intervention.

The 17 operating chapters presented in this work represent
the basic knowledge of every laparoscopic surgeon. This work is
intended to be a handbook companion for every surgeon inter-
ested in this surgical domain. A special chapter is dedicated to
the analysis of knowledge of the last 6 years in laparoscopic sur-
gery. Overall, the book offers an account of more than 10 years
of experience in laparoscopic surgery. I hope this book of surgi-
cal techniques will be a useful handbook for the novice surgeon
and a reference for the confirmed surgeon.

I would really like to thank the team of the Institute of Lapar-
oscopic Surgery of Bordeaux, Pascal Wintringer and Jacques
Pérrisat, who enabled me during these many years to develop a
practical education in the service of our fellow surgeons. I also
would like to thank the surgeons who have participated in the
training program at the Institute of Laparoscopic Surgery of
Bordeaux. These surgeons, who come from all corners of the
world, have contributed to the dynamics of our education and
to the realization of this book of surgical techniques.

An identical work in advanced laparoscopic surgery will be
published soon.

I hope this book is able to meet the expectations of laparo-
scopic surgeons. Good reading.

Jean Louis Dulucq, M.D.
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Abbreviations

CBD Common bile duct

ERCP Endoscopic retrograde cholangiopancretography
GERD Gastro-esophageal reflux disease

LAGB Laparoscopic adjustable gastric banding

OR  Operating room

TEPA Totally extra-peritoneal approach
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1 Laparoscopic Cholecystectomy

1.1 Operating Room Setup: Position of the Patient

The patient is placed supine in the reverse Trendelenburg position. Lateral rota-
tion to the left can be useful.

The surgeon stands between the patient’s legs, his first assistant is on the
patient’s right side, the second assistant can be placed on the patient’s left side
(© Fig. 1.1).

Non-woven, self adhesive drapes are used. Instrument bags are very useful.

The monitor is placed at the patient’s head, slightly on the left side.

Fig. 1.1. OR setup - trocar position
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1 Laparoscopic Cholecystectomy
1.2 Recommended Instruments

Two 10-mm trocars

Three 5-mm trocars

A 0° endoscope

Two non-traumatic grasping forceps

A pair of coagulating 5-mm shears, straight or curved
A strong 5-mm grasping forceps

A 5-mm suction and irrigation cannula

A 5-mm clip applicator

A specimen retrieval bag

A 5-mm needle holder

1.3 Pneumoperitoneum and Insertion of the Trocars:
Exposure and Exploration of the Abdominal Cavity

Pneumoperitoneum is created with a Veress needle. The first 10-mm port is insert-
ed at the superior margin of the umbilicus with a slightly oblique route to prevent
subsequent incisional hernias.

Five-millimeter trocars are introduced under direct vision. One trocar is placed
between the umbilicus and the xiphoid process slightly to the left, one right subcos-
tal, and one in the right upper quadrant, slightly above the umbilicus (© Fig. 1.1).
At this stage, the peritoneal cavity is thoroughly explored with the endoscope. The
small bowel is mobilized. The left lobe of the liver is lifted to expose the gallbladder.
The importance of inflammatory adhesions is assessed (@ Fig. 1.2). The gallbladder
is grasped with a non-traumatic forceps. The coagulating scissors are introduced
in the midline port to start the dissection. All dissection is made in close contact to
the gallbladder wall. In a very inflammatory situation, dissection is performed with
the suction cannula and with the coagulating scissors alternatively.

1.4 Exposure of Calot’s Triangle and Dissection of the Cystic Duct

A lateral traction is exerted on the gallbladder exposing Calot’s triangle. Perito-
neum is incised close to the gallbladder neck by gentle dissection of peritoneal
elements. The cystic duct is identified, freed with a dissector for 1 cm and closed
proximally with a clip (© Figs. 1.3-1.5).



1.4 Exposure of Calot’s Triangle and Dissection of the Cystic Duct

Fig. 1.3. Dissection of cystic duct
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6 1 Laparoscopic Cholecystectomy

Fig. 1.5. Dissection of cystic duct completed



1.5 Intra-operative Cholangiography
1.5 Intra-operative Cholangiography

The cystic duct is incised with scissors close to the clip (@ Fig. 1.6). A cholangi-
ography catheter is inserted into the cystic duct and held in place with a grasping
forceps (@ Fig. 1.7).

A radioscopic contrast cholangiography is performed. If the cholangiography
is considered normal, the cholangiography catheter is removed and the cystic duct
is closed with a clip. The cystic duct is transected, leaving a long enough stomp
(© Fig. 1.8).

Alternatively, cholangiography can be replaced by laparoscopic ultrasound, but
is more difficult and less sensible in this indication (¢ Figs. 1.9, 1.10).

Fig. 1.6. Incision of cystic duct
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8 1 Laparoscopic Cholecystectomy

Fig. 1.7. Cholangiography

Fig. 1.8. Transection of cystic duct



1.5 Intra-operative Cholangiography 9

Fig. 1.9. Laparoscopic ultrasound probe

Fig. 1.10. Laparoscopic ultrasound
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1 Laparoscopic Cholecystectomy
1.6 Vascular Control

Dissection of Calot’s triangle is carried on, and the cystic artery is usually found
easily. The liver retractor is repositioned. The cystic artery or several branches are
individualized, far enough from the right hepatic artery. One or two clips are used to
control the artery and one clip is placed distally. The artery is then sectioned between
the clips and retrograde cholecystectomy is the further step (& Figs. 1.11-1.13).

Fig. 1.11. Dissection of cystic artery



1.6 Vascular Control

Fig. 1.12. Cystic artery clipped prior to transection

Fig. 1.13. Final dissection of Calot’s triangle
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1 Laparoscopic Cholecystectomy
1.7 Freeing the Gallbladder

The peritoneum is progressively incised anteriorly and posteriorly, and the gallbladder
is freed from its hepatic attachments with the coagulating scissors. Usually, only small
vessels are encountered, and they are easily coagulated. If necessary, a large vessel can
be clipped. Dissection is carried on step by step pulling on the gallbladder with a grasp-
ing forceps. Hemostasis is achieved with the coagulating shears (© Figs. 1.14, 1.15).

1.8 Specimen Retrieval

The gallbladder, totally freed from the liver, is temporarily left aside. The operative
field is checked for bleeding and a thorough lavage is performed. (© Fig. 1.16). The
gallbladder is retrieved, either directly or with a protective bag, depending on the
degree of inflammation. The gallbladder can be retrieved through the umbilical port
after placing the endoscope in the left paramedian port. A 5-mm grasping forceps
is introduced through the umbilical port. In case of large stones, the gallbladder has
to be emptied prior to its retrieval. The gallbladder is opened and the stones are
crushed inside with a strong grasping forceps. In case of a large widening of the um-
bilical port, the aponeurosis has to be sutured with absorbable sutures. At this step,
the pneumoperitoneum is released. A suction drain can be placed subhepatically
through the right lateral port. Skin incisions are sutured using absorbable sutures.

Fig. 1.14. Cholecystectomy



1.8 Specimen Retrieval 13

Fig. 1.16. Peritoneal lavage
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1.9

aparoscopic Cholecystectomy
Tips and Comments

Clips on the artery should always be double for extra safety.

The dissection should always start at the infundibulum of the gallbladder, en-
abling an easy location of the cystic duct.

The use of a specific dissector helps in freeing the cystic duct for a long-enough
length to easily perform the cholangiography and to close the cystic duct with
clips thereafter.

We recommend that the dissection of the cystic artery should be performed
after dissection and control of the cystic duct. Doing this, the origin of the artery
or arteries is more clearly visible. In the case of an anterior cystic artery, of
course, arterial control is done first (& Figs. 1.17-1.20).

In severe acute inflammation, it can be helpful to empty the gallbladder by nee-
dle puncture, the gallbladder being otherwise too thick to be grasped properly.
In case of severe acute inflammation, dissection is best carried out by blunt dis-
section with a metallic suction cannula.

Alarge cystic duct may exceed the size of usual clips. In that case, the cystic duct
should be closed with a ligature using intracorporeal knots.

In obese patients, omentum and the small bowel can be kept out of the way by
using an extra trocar in a left subcostal position.

Hepatic steatosis is best controlled with an auto static retractor introduced
through the right subcostal port.

The scars from laparoscopic cholecystectomy can even be reduced to 3 or
2 mm, and the right or left lateral ports can be placed on both axillary lines for
less visible scars. This technique, without seriously hindering the handling of
the instruments, has the advantage of shifting laterally the two 5-mm incisions.
This reduces the scars to a minimum. In this case, it should be noted that the
cholangiography is performed through the left port.
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Fig. 1.18. Dissection of anterior cystic artery with curved dissector
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16 1 Laparoscopic Cholecystectomy

Fig. 1.20. Anterior cystic artery transected
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2  Laparoscopic Common Bile Duct Surgery

2.1 Operating Room Setup: Position of the Patient

The patient is placed supine. The surgeon stands between the patient’s legs. The
first assistant is on the patient’s right side while the second assistant is on the
left (© Fig. 2.1). Two video monitor sets are required for this procedure; one for
the actual laparoscopic part and the second for cholangioscopy. The laparoscopic
monitor is placed left of the patient’s head, while the cholangioscopy monitor is on
the right. Some reverse Trendelenburg position is required, and slight left rotation
at times.

< assistant 1

assistant 2 ,’
2

. A

-

Fig. 2.1. OR setup - trocar position
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2.2 Recommended Instruments

Two 10-mm trocars

Two 5-mm trocars

A 0° endoscope

Three Johan 5-mm fenestrated forceps

A 5-mm straight grasping forceps

Five-millimetre shears

A 5-mm retractable knife

A 5-mm needle holder

A 5-mm dissector

Two cholangioscopes: size 2.8 mm for a transcystic approach and size 4.8 mm
for a choledochotomy approach

A specific 10-mm cholangioscope grasping forceps

A specific protective trocar for the flexible cholangioscope
A plastic retrieval bag

A titanium clip applicator, 5 or 10 mm

Fogarty balloon catheters

Various Dormia baskets, 3 and 4 stranded, 10 and 20 mm
A flexible fiber lithotriptor

2.3 Trocar Placement and Exposure

Pneumoperitoneum is created with a Veress needle, and the first trocar is intro-
duced obliquely at the right lateral margin of the umbilicus. The abdominal cavity
is explored and the operation site is exposed. A 5-mm right para-umbilical trocar
is introduced about 8 cm lateral from the first port. A 5-mm fenestrated forceps
goes in there. A second 10-mm port is inserted 5 cm above the umbilicus, slightly
to the left of the midline. This allows insertion of the operating instruments, for
instance coagulating shears. Two subcostal trocars are inserted, one on the axillary
line allowing the insertion of a second fenestrated forceps or retractor. The trocar
for the cholangioscope is positioned subcostally slightly to the right of the midline
(© Fig. 2.1). The peritoneal cavity is visually explored (© Fig. 2.2). The right lateral
fenestrated forceps grasps the gallbladder after positioning a smooth retractor in
the right subcostal space.

24 Dissection of Calot's Triangle and CBD (@ Fig.2.3)
Lateral traction on the infundibulum straightens the anterior and posterior peri-

toneal layers (© Fig. 2.4). They are incised with coagulating shears and the cystic
duct is exposed.
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Fig. 2.3. Exposure Calot’s triangle
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Fig. 2.4. Exposure of CBD

The distal cystic duct is dissected free down to the common bile duct (CBD).
The anterior part of the CBD is prepared over a distance of 2-3 cm (© Fig. 2.7). The
distal part of the cystic duct is thus clearly identified. The cystic duct is controlled
proximally with a clip.

2.5 Intraoperative Cholangiography

Intraoperative cholangiography is then performed with a silicon catheter intro-
duced with a fenestrated forceps (© Figs. 2.5, 2.6). The cystic duct is incised close to
the clip. The catheter is introduced after careful filling and removing of air bubbles.
Fluoroscopy of the CBD is performed.

2.6 Removal of CBD Stones

Cholangiography clearly identifies CBD stones, and the number of stones and their
size can be assessed. Basically two situations are encountered. If stones are smaller
than the cystic duct and are located in the distal CBD, transcystic extraction is
possible. A single stone is the best indication. Otherwise, a choledochotomy is pre-
ferred, especially in case of multiple stones.



2.6 Removal of CBD Stones

Fig. 2.5. Cholangiography

Fig. 2.6. Cholangiography
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2.7 Transcystic Extraction
2.7.1 Step 1: Preparation of Cystic Duct

The opening of the cystic can be slightly dilated. This is done more easily by insert-
ing a flexible wire guide. Ureteral dilatation bougies may be necessary. Care must
be taken here not to exert excess traction on the instruments. The entire cystic duct
must be dissected. This transcystic approach can be done only if the cystic duct
enters the CBD laterally, and not in case of a posterior implantation.

2.7.2 Step 2:Transcystic Extraction

Cholangiography is performed; a Dormia basket is introduced through a flexible
catheter. The stone may be extracted after catching it with the basket under fluoro-
scopic guidance. It is sometimes necessary to use the small flexible cholangioscope
and to introduce the Dormia basket through the operating channel. The stone is
caught and removed under direct vision. Once the lower part of the CBD seems
empty, a control cholangioscopy of the CBD is performed to ensure it is actually
empty. Cholangioscopic inspection of the intrahepatic ducts is usually impossi-
ble by this route. A final control cholangiography checks complete clearance of
stones.

2.7.3 Step 3: Closure of Cystic Duct

Once the CBD is cleared of stones, the cystic duct is closed with two clips. In case
of major inflammation, or any doubt, bile drainage is performed with a transcystic
drain. The drain is tightened to the cystic duct with an absorbable ligature. This
very ligature is especially important in preventing either postoperative leakage or
catheter displacement. If these transcystic manoeuvres fail, a choledochotomy is
always possible.

2.8 Choledocholithotomy:
CBD Stone Extraction Through Choledochotomy

2.8.1 Step 1: Exposure of CBD

Exposure is done by traction with a right subcostal forceps on the infundibulum.
The cystic duct is closed with two clips. The left lobe of the liver is suspended by a
transcutaneous suture on the anterior ligament. An extra 5-mm trocar is inserted
left subcostally to lower the duodenum and the small bowel. It is handled by the



2.8.2 Step 2:Stone Extraction and Checking for Residual Stones

Fig. 2.7. Exposure of anterior CBD

second assistant. Coagulation of small vessels on the anterior part of the CBD is
performed with coagulating shears (© Fig. 2.7). Choledochotomy is done with a
retractable blade, either longitudinally or transversally (in case of a small CBD or
small stones) (© Fig. 2.8). Dormia baskets and balloon catheters are introduced
through a right lateral route.

2.8.2 Step 2: Stone Extraction and Checking for Residual Stones

Once the CBD has been opened, a retrieval bag is placed in the right subhepatic
position in order to recover all CBD stones. The first manoeuvre consists of gentle
pressure with a forceps on the CBD from distally to present stones at the choledoch-
otomy site. Stones are removed and counted (© Figs. 2.9-2.11). Otherwise, Fog-
arty balloon catheter and Dormia baskets can be used. They are inserted directly
into the choledochotomy, or under direct vision through the operating channel
of the cholangioscope. An impacted stone may be destroyed by a contact litho-
tripsy catheter (Lithoclast) inserted through the operating channel of the cholan-
gioscope. The fragments are then extracted with the above-mentioned techniques
(© Fig. 2.14). The flexible cholangioscope is introduced through a protective can-
nula to check that the CBD is empty in both its extra- and intrahepatic portions
(© Figs. 2.15-2.17). The lower CBD is fully explored.
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Fig. 2.8. Choledochotomy with retractable blade

Fig. 2.9. Choledochotomy completed



2.8.2 Step 2:Stone Extraction and Checking for Residual Stones

Fig. 2.11. Gentle stone expression
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Fig. 2.12. Stone presenting at choledochotomy site

Fig. 2.13. Cholangioscopy



2.8.2 Step 2:Stone Extraction and Checking for Residual Stones

Fig. 2.14. Cholangioscopy: lithotripsy of a large stone

Fig. 2.15. Cholangioscopy: papilla
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Fig. 2.16. Cholangioscopy: intrahepatic bile ducts

Fig. 2.17. Cholangioscopy: intrahepatic bile ducts



2.9 Cholecystectomy
2.8.3 Step 3: Closure and Drainage of CBD (> Fig.2.18)

The choledochotomy is closed with a 5/0 absorbable continuous suture. A T-tube
or a transcystic drain may be left if there is major inflammation. In less inflamma-
tory cases, primary closure of the CBD without drainage is possible (© Figs. 2.19-
2.21).

2.9 Cholecystectomy (© Fig.2.22)

Cholecystectomy is performed last. The cystic duct is divided. The cystic artery
is dissected, clipped and divided (© Fig. 2.23). The gallbladder is freed from its
hepatic attachments with coagulating shears.

/

Fig. 2.18. Closure of CBD: beginning of suture
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/

Fig. 2.20. Precise stitching
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Fig. 2.22. Cholecystectomy
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Fig. 2.23. Final check of CBD suture

2.10 Removal of Gallbladder and CBD Stones

The gallbladder and the CBD stones are removed with a retrieval bag. The perito-
neal cavity is cleaned with saline. Subhepatic drainage is mandatory. The biliary
drain, if present, is extracted through one of the lateral ports. Pneumoperitoneum
is released. The port wounds are cleaned with saline and closed with everting ab-
sorbable sutures.

2.11  Tips and Comments

Keeping cholecystectomy for the end allows better exposure of CBD by lateral
traction during choledocholithotomy.

Complete dissection of the distal cystic duct makes transcystic manoeuvres
easier.

Dissection of the CBD at the site of choledochotomy must be complete.
Haemostasis of the CBD incision should be done with low-set coagulating shears
during choledochotomy.

The length of the choledochotomy must be adapted to the diameter of the chol-
angioscope in order to avoid excessive leakage. The incision can be widened
according to the size of the stones.



Literature

Gentle pressure on the CBD should be the first attempt at stone extraction.
Failure to extract stones may lead to conversion to open surgery. In case of
known residual stones, a biliary drain is left to help subsequent postoperative
ERCP.

The cholangioscope should be handled through its protective Teflon cannula.
Even specifically manufactured forceps remain traumatic and may damage the
endoscope.

An extra dedicated instrument table should be used for the cholangioscopy
material.

The continuous suture of the choledochotomy terminates on three leads.
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3  Laparoscopic Fundoplication for GERD:
Laparoscopic Nissen and Toupet Fundoplication

3.1 Operating Room Setup: Position of the Patient

The patient under general anaesthesia is placed supine with a slight 10° reverse
Trendelenburg position. The surgeon stands between the patient’s legs. The first
assistant is on the patient’s right side and the second assistant on the surgeon’s
right side (© Fig. 3.1). The monitor and laparoscopy rack are placed left of the
patient’s head.

Fig. 3.1. OR setup - trocar position
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42 3 Laparoscopic Fundoplication for GERD: Laparoscopic Nissen and Toupet Fundoplication
3.2 Recommended Instruments

A 0° straight endoscope

One 10-mm trocar

Four 5-mm trocars

Two 5-mm Johan fenestrated grasping forceps
Straight or curved 5-mm coagulating shears
A straight 5-mm grasping forceps

A 5-mm needle holder

A 5-mm suction cannula

Hooked 5-mm grasping forceps

A 36F Faucher tube

Harmonic scalpel, if available

33 Trocar Placement and Exposure: Dissection of Hiatus

The 10-mm trocar is placed in the middle of the xipho-umbilical line. The left oper-
ating trocar is placed 5 cm lateral to the right of the first trocar. The right operating
trocar is placed in the left subcostal region. A third 5-mm left lateral subcostal tro-
car is placed for purposes of exposure. A final 5-mm right median subcostal trocar
allows retraction of the liver. In obese patients, the latter trocar is placed closer to
the xiphoid process.

The hiatus is defined by the two pillars of the diaphragm. Operative strategy
consists of opening the visceral peritoneum medially around the pillars, irrespec-
tive of the size of the hiatal enlargement.

The first step is to reduce the stomach by gentle traction with the left lateral
forceps placed on the anterior part of the stomach. The left lobe of the liver is then
reclined by the right subcostal forceps (¢ Fig. 3.2). It is kept in place by attaching
it to the diaphragm at the top of the right pillar. A 5-mm adjustable retractor may
be used for this.

The pars flaccida of the lesser omentum is opened with coagulating shears. The
right pillar is thus exposed. A left hepatic artery, if present, must be preserved
(© Fig. 3.3).

The right crus is freed from its peritoneal adhesions from bottom to top. Medi-
astinal dissection is begun and the oesophagus is lowered (© Fig. 3.4). The V shape
of the hiatus is reached, and the start of the left crus is identified (© Figs. 3.5-3.7)
and then freed whilst pulling the stomach to the right. This exposes the gastro-
phrenic ligament, which is gradually resected.

The exposure is again modified by leftwards traction on the stomach. The dis-
section of the inferior part of the left crus is continued until the V-shaped origin
of both crura is dissected (© Fig. 3.8). Lateral dissection of the left crus creates a
retro-oesophageal window (© Figs. 3.9, 3.10).



3.3 Trocar Placement and Exposure: Dissection of Hiatus

Fig. 3.3. Opening of lesser omentum

medwedi.ru

43



44 3 Laparoscopic Fundoplication for GERD: Laparoscopic Nissen and Toupet Fundoplication

Fig. 3.5. Dissection of right crus



3.3 Trocar Placement and Exposure: Dissection of Hiatus

Fig. 3.6. Exposure of left crus

Fig. 3.7. Completed anterior dissection
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46 3 Laparoscopic Fundoplication for GERD: Laparoscopic Nissen and Toupet Fundoplication

Fig. 3.9. Creating a retro-oesophageal window



3.4 Oesophageal Dissection

Fig. 3.10. Retro-oesophageal window

Dissection of the hiatus is then complete. This dissection can be performed with
the coagulating shears or the harmonic scalpel. The oesophagus is centred on the
hiatus. If there were a large hiatal defect, a visceral peritoneal collar would be seen
on the oesophagus.

34 Oesophageal Dissection (© Fig.3.11)
Dissection is continued inside the mediastinum by bluntly opening the web-like
tissue. The pleura are pushed back. The vagus nerves are left in close contact with

the oesophagus (© Fig. 3.12). The oesophagus is freed for 5-10 cm to gain intra-
peritoneal length.
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48 3 Laparoscopic Fundoplication for GERD: Laparoscopic Nissen and Toupet Fundoplication

Fig. 3.11. Dissection of oesophagus inside the mediastinum

Fig. 3.12. Exposure of right vagus nerve



3.6 Closure of the Hiatal Defect
3.5 Mobilization of the Fundus

The fundus is gradually freed from its diaphragmatic attachments, especially by
complete sectioning of the gastrophrenic ligament (© Fig. 3.13). If the fundus can-
not be mobilized, control of short gastric vessels is carried out with clips or, better,
with the harmonic scalpel. Exposure is ensured by traction on the stomach and
gastrophrenic ligament. The stomach is thus sufficiently mobilized and the fundus
is grasped behind the oesophagus through the retro-oesophageal window with a
fenestrated forceps introduced from the right side (© Figs. 3.14-3.16). A retro-
oesophageal wrap is created.

3.6 Closure of the Hiatal Defect

The hiatus should always be closed by suturing both crura. Exposure is obtained
by traction on the gastric wrap with a left-sided forceps. Two or three interrupted
sutures of nonabsorbable multifilament are placed on the inferior part of the crura
(© Fig. 3.17). Intracorporeal knotting is best.

Fig. 3.13. Freeing gastro phrenic attachments
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50 3 Laparoscopic Fundoplication for GERD: Laparoscopic Nissen and Toupet Fundoplication

Fig. 3.14. Selecting the wrap

Fig. 3.15. Pulling the wrap behind the oesophagus
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Fig. 3.17. Suturing the crura
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3.7 Creating an Anti-reflux Wrap

Two types of gastric valve may be created. Most cases require a 270° partial poste-
rior valve according to Toupet. In case of a large or modified hiatus, however, we
prefer a complete 360° Nissen-type valve.

3.8 Toupet 270° Fundoplication

The left lateral grasping forceps exposes the esogastric junction. Usually the last
suture may fix the gastric valve posteriorly on the crura (© Fig. 3.18). The right
part of the gastric valve is sutured to the oesophagus with three or four interrupted
sutures of nonabsorbable 2/0 multifilament, after locating the vagus nerve on the
oesophageal wall (© Fig. 3.19).

The left part of the gastric valve is sutured in an identical and symmetrical man-
ner, while respecting the anterior vagus nerve. The anterior part of the oesophagus
is left free for 2 cm (© Figs. 3.20, 3.21).

Fig. 3.18. The wrap is sutured posteriorly to the closed crura



3.8 Toupet 270° Fundoplication

Fig. 3.20. Toupet: creating the left part of the wrap
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Fig. 3.21. Toupet completed

3.9 Nissen 360° Valve (© Fig.3.22)

The gastric valve is completely wrapped around the abdominal oesophagus. The
posterior part is sutured to the crura. Both valves of the wrapped fundus and the
anterior part of the oesophagus are sutured together with four or five nonabsorb-
able multifilament stitches. The posterior vagus nerve is left close to the oesopha-
gus inside the valve. The anterior vagus nerve should be avoided while suturing the
wrap to the oesophagus. A 36F Faucher tube calibrates the oesophagus.

3.10 Fixing the Valve: Drainage

It is important to fix the valve correctly both in Nissen or Toupet procedure.
The valve is always sutured to the crura posteriorly (© Fig. 3.18). The right part
of the valve can also be sutured to the right crus. Subhepatic suction drainage is
optional.



3.11 Tips and Comments

Fig. 3.22. Completed Nissen

3.11 Tips and Comments

Always insert the trocars after complete inflation; orientate them in the direc-
tion of the hiatus.

The liver may be reclined by an auto static retractor and a specific instrument,
especially in presence of steatosis or hypertrophy of the left lobe.

A left hepatic artery is frequently encountered. The decision to keep it or not
depends on its size.

Giant hiatal hernias are treated the same way. Complete removal of the perito-
neal sac is achieved by circular incision. The resected peritoneum is left collar-
like around the oesophagus.

Traction on the stomach through the left lateral trocar may be ensured by the
auto static device. In this case, no second assistant is needed.

Suturing of the crura may be reinforced with Teflon pledgets. U-shaped sutures
are then performed, taking in these supports.

In case of a large hiatal opening, one or two final sutures should be done ante-
riorly to avoid stricture on the oesophagus.

The best gastric valve is the upper part of the fundus, at the junction between
the anterior and posterior walls of the stomach. Looking through the retro-
oesophageal window, if properly dissected, makes the best choice visible.

A 36F Faucher tube upon termination of the procedure calibrates the oesopha-
gus and outlines the quality of the repair.
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4  Laparoscopic Gastric Banding for Morbid Obesity

4.1 Operating Room Setup: Position of the Patient

The patient is placed supine with legs apart. Both legs are flexed and extra support
is given on the thighs. Reverse Trendelenburg position must be generous, with the
patient in a near-sitting position.

The surgeon stands between the patient’s legs. The first assistant is at the right
of the patient, and the monitor is on the left side of the patient. A second assistant
stands on the left of the patient (© Fig. 4.1).

Fig. 4.1. OR setup - trocar position
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4.2 Recommended Instruments (© Fig.4.2)

Five-millimetre instruments

Coagulating shears

Three Johann fenestrated forceps

A specific 10-mm dissection instrument, with angulation mechanism
Auto-static endoscope holders

Five-millimetre hepatic retractors

Silicon banding device and access port, of various sizes depending on tissue
thickness and models

Two 10-mm trocars

Three 5-mm trocars

A 15-mm trocar

A 30° endoscope

A 5-mm needle holder

A 2/0 nonabsorbable suture, with 26-mm needle

Fig. 4.2. Instruments



4.3 Position of the Trocars and Exposure
43 Position of the Trocars and Exposure (> Fig.4.3)

Pneumoperitoneum is created with a Veress needle. The first 10-mm trocar is in-
serted in the middle of the xipho-umbilical line. The general direction of the trocar
should be oblique towards the hiatus. The left lobe of the liver is reclined through
a right subcostal trocar, slightly right of the xiphoid process. A 5-mm trocar is
placed 5 cm from the first on the right. A 10-mm trocar, placed in the left parame-
dian position at two finger widths from the costal rim, enables the insertion of the
right-hand operating instrument. A more lateral 4-cm subcostal incision enables
the future positioning of the access port and the insertion of the last 15-mm oper-
ating trocar.

Exposure is performed using the Johann forceps inserted through the left lat-
eral trocar to seize the anterior part of the fundus. A liver retractor is inserted
(© Fig. 4.4). A specific inflatable gastric tube with a 25-ml balloon is introduced by
the anesthesiologist. The balloon is inflated to 25 ml and placed by traction below
the oesophageal gastric junction (© Fig. 4.5). Incision of the lesser omentum is
started and marked by electrocautery, close to the gastric wall, at the equator of the
balloon. The balloon is deflated and the gastric tube removed. The gastrophrenic
ligament is identified.

Fig. 4.3. Position of trocars
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60 4 Laparoscopic Gastric Banding for Morbid Obesity

Fig. 4.4. Liver retractor

Fig. 4.5. Balloon measuring gastric pouch




4.4 Retrogastric Channel
4.4 Retrogastric Channel (© Fig.4.6)

The dissection and coagulation of the lesser omentum is started. This continues in
contact with the gastric wall over a distance of 1 cm. A Johann forceps introduced
from the left dissects this retrogastric plane as far as possible.

The fundus is grasped by the left lateral instrument. The gastrophrenic ligament
is grasped by the left lateral instrument and by the coagulating scissors inserted
through the left paramedian trocar. The esogastric angle and its diaphragmatic
attachments are dissected by successive coagulation.

The retrogastric tunneling can be performed using the specific instrument in-
serted through the 10-mm left paramedian trocar. This instrument is placed in
the retrogastric position and gently pushed forward. Exposure is progressively
resumed, pushing back the fundus and revealing the esogastric angle. Once the
dissector is seen, it is angulated and pushed forward, completing the retrogastric
tunnel.

Fig. 4.6. Para-gastric dissection

medwedi.ru

61



62

4 Laparoscopic Gastric Banding for Morbid Obesity
4.4.1  Preferred Option

The specific angulated instrument for making the retrogastric tunnel is introduced
after opening the pars flaccida (© Fig. 4.7), and dissecting the right crus of the dia-
phragm. The instrument thus creates a high retrogastric channel at the level of the
"V" of the two diaphragmatic crura and the esogastric junction (© Figs. 4.8, 4.9).
A second positioning of the instrument starts at the previously marked retrogas-
tric channel, towards the esogastric junction. This two-step procedure places the
banding higher, and leaves vagus nerve and lesser omentum outside the banding.

4.5 Placement of the Gastric Banding (© Fig.4.10)

The gastric banding is rinsed with saline and introduced into the abdomen through
the 15-mm left lateral trocar. The catheter of the gastric banding is fitted with its
Teflon tab (© Fig. 4.11). This end is either grasped with a forceps or with the spe-
cific angulating instrument. The catheter is then pulled through the retrogastric
channel (© Figs. 4.12-4.14). Using a left paramedian Johann forceps, the band is
passed into the retrogastric position; this occasionally requires additional coagula-
tion due to the narrowness of the channel (© Figs. 4.15-4.19).

Fig. 4.7. Incision of the lesser omentum
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Fig. 4.8. Retro-oesophageal dissection

Fig. 4.9. Retro-oesophageal tunnelling
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Fig. 4.10. Introducing the banding device

Fig. 4.11. Band inside the abdomen



4.5 Placement of the Gastric Banding
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Fig. 4.13. Passing the catheter behind the oesophagus
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Fig. 4.14. Band catheter passed behind the oesophagus

Fig. 4.15. Tunnelling through the lesser omentum



4.5 Placement of the Gastric Banding

Fig. 4.16. Catheter passed through the lesser omentum

Fig. 4.17. Catheter securely passed through the lesser omentum
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Fig. 4.19. Band passed through the lesser omentum



4.7 Suturing the Stomach to Fix the Band
4.6 Fitting of the Band (© Figs.4.20-4.22)

Before closing the band, the gastric tube is introduced again and the balloon is in-
flated to 20 ml. The band is closed around the stomach, creating a 20-ml pouch.

4.7 Suturing the Stomach to Fix the Band

The anterior wall of the fundus is used to create a gastric valve around the ex-
posed part of the band. This is essential to prevent postoperative slippage of the
band. Interrupted nonabsorbable 2/0 multifilament sutures are required. The band
catheter is maintained on the side of the lesser curvature with the left fenestrated
forceps. The first sutures are placed with the balloon still inflated. Continuous su-
tures are optional. In case of interrupted sutures, four stitches are usually needed
(© Figs. 4.23-4.26).

Fig. 4.20. Band in place around stomach
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Fig. 4.21. Closure of band

Fig. 4.22. Band closed after pouch measurement



4.7 Suturing the Stomach to Fix the Band

Fig. 4.24. Wrapping the band continued
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Fig. 4.25. Wrapping completed

Fig. 4.26. Final laparoscopic view



4.8 Placement of the Access Port
4.8 Placement of the Access Port (© Fig.4.27)

The gastric band is in place. The hepatic retractor is removed. The distal end of
the catheter of the gastric band is grasped with a Johann forceps inserted through
the 15-mm trocar. The pneumoperitoneum is released. The catheter is connected
to the access port that has been previously filled with saline. A subcutaneous space
is created (© Fig. 4.28). The access port is placed subcutaneously and port wounds
are closed.

Fig. 4.27. Access port attached
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Fig. 4.28. Access port is placed subcutaneously

49 Tips and Comments

~ Given the parietal thickness, the trocars may be extra long.

= Trocars must be inserted after complete inflation of the abdomen, towards the
hiatus in the general working direction because of the thickness of the obese
abdominal wall.

= The retrogastric channel must be made with the left paramedian instrument for
a correct direction of the retrogastric tunnel.

~ The proposed option of a retrogastric channel near the foot of the crura must
be performed with the right paramedian fenestrated forceps.

= The second tunnel excluding the lesser omentum must be performed with the
specific angulated instrument inserted in the left paramedian position.

= The locking mechanism of the gastric band is positioned in contact with the
lesser omentum, enabling a larger anterior gastric valve and making future
band removal easier.

= The use of the 30° endoscope, while not 100% useful, is nonetheless strongly
recommended for BMI's over 50 kg/m2.

= The band is never inflated immediately, but usually 6 weeks postoperatively.
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5 Laparoscopic Heller Esophagomyotomy
for Achalazia

5.1 Operating Room Setup: Position of the Patient

The patient is placed supine with a slight 10° reverse Trendelenburg position. The
surgeon stands between the patient’s legs. The first assistant is on the right of the
patient and a second assistant is on the left of the patient. The monitor is placed
behind and to the left side of the patient’s head (© Figs. 5.1, 5.2).

Fig. 5.1. OR setup
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78 5 Laparoscopic Heller Esophagomyotomy for Achalazia
5.2 Recommended Instruments

A 0° endoscope (a 30° endoscope can be useful)
A 10-mm trocar

Four 5-mm trocars

Two Johan fenestrated grasping forceps
Five-millimetre straight or curved coagulating shears
A straight 5-mm grasping forceps

A 5-mm needle holder

A 5-mm suction cannula

A 5-mm hooked grasping forceps

A 10-mm oesophageal dilatation balloon
Harmonic scalpel if available

53 Trocar Placement and Exposure (© Fig.5.2)

The 10-mm trocar is positioned in the middle of the xipho-umbilical line. The left
operating trocar is positioned 5 cm to the right of this first trocar. The right-hand
operating trocar is positioned in the left median subcostal position. A third 5-mm
trocar in the left lateral subcostal position is essentially used for exposure. A final

3

Fig. 5.2. Position of trocars



5.4 Dissection of the Hiatus

right median subcostal 5-mm trocar enables retraction of the liver. Depending on
the degree of obesity of the patient, this latter port will be positioned closer to the
xiphoid.

Dissection starts with opening the pars flaccida while pulling from the left on
the stomach. Hepatic nerves in the pars flaccida can be sectioned. A left hepatic
artery should best be preserved.

5.4 Dissection of the Hiatus

The right crus of the diaphragm is exposed (© Fig. 5.3).

The peritoneum is opened medially to the right crus, starting from the middle,
and top to bottom, to respect the posterior part of the hiatus. After opening the
peritoneum, the mediastinal dissection is started.

The top of the hiatus at the level of the upper V of the crura is reached. The left
crus is rapidly recognized (© Fig. 5.4).

The peritoneum medial to the left crus is opened to the middle part. The hiatus
is thus dissected in its anterior half, as is exposed the anterior wall of the medias-
tinal oesophagus (© Fig. 5.5)

Fig. 5.3. Exposure of right crus
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Fig. 5.5. Exposure of mediastinal oesophagus



5.6 Esophageal Myotomy
5.5 Dissection of the Oesophagus

The anterior wall of the oesophagus is gently dissected, using a blunt instrument
and proceeding with the greatest care. Exposure of at least 10 cm of mediastinal
oesophagus is necessary. The right and left pleura are reclined. During this stage
of the operation, exposure is optimized by a grasping forceps lifting the upper V
of the hiatus (© Fig. 5.6).

5.6 Esophageal Myotomy

The myotomy starts 1 cm above the gastro-oesophageal junction, using the co-
agulating shears (© Fig. 5.7). The longitudinal muscular fibres are incised in the
middle of the anterior wall of the oesophagus. The endoscope should zoom in as
close as possible to the operative field. The circular fibres appear. They are deli-
cately transected. The submucosal plane is exposed (@ Fig. 5.8).

The myotomy is carried on. A fenestrated forceps delicately explores the dissec-
tion plane between the mucosa and the muscular layers (¢ Fig. 5.9). The muscular
fibers are resected with the coagulating scissors over a distance of 6-7 cm along the
mediastinal oesophagus (© Figs. 5.10, 5.11).

Fig. 5.6. Mediastinal dissection
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Fig.5.7. Anterior vagus

Fig. 5.8. Start of myotomy




5.6 Esophageal Myotomy

Fig. 5.9. Resection of circular muscle

Fig. 5.10. Upper limit
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Fig. 5.11. Submucosal layer of oesophagus exposed

The myotomy is continued towards the esogastric junction. The dissection be-
comes increasingly delicate and the muscular fibres are dissected progressively
(© Figs. 5.12, 5.13). Resection is performed with the coagulating scissors. This is
continued a further 2 cm downwards from the gastro-oesophageal mucosal junc-
tion, and must always be monitored by an intraoperative gastroscopy (© Fig. 5.14).
The myotomy is checked for leakage by instillation of methylene blue.

5.7 Refection of the Angle of His: Anti-reflux Valve

An anterior anti-reflux valve is made with the fundus. If the hiatus is not enlarged,
the gastric valve is sutured to left side of the myotomy, just recreating the normal
anatomy of the angle of His (© Fig. 5.15).

The anterior valve, however, may be total, covering the myotomy, performed
by suturing the gastric tissue to the right edge of the myotomy with four to five
intracorporeal sutures using 2/0 nonabsorbable ligatures (© Fig. 5.16). The right
part of the anterior valve can be sutured to the right crus with two or three stitches
(o Fig. 5.17).



5.7 Refection of the Angle of His: Anti-reflux Valve

Fig. 5.13. Myotomy near completion
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Fig. 5.15. Gastric wrap on left edge of the myotomy




5.7 Refection of the Angle of His: Anti-reflux Valve

Fig. 5.16. Gastric wrap on the right edge of the myotomy

Fig. 5.17. Suturing the gastric wrap to the crura
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5.8 Additional Surgery on the Hiatus: Peritoneal Lavage -Drainage

In the absence of a large hiatal defect, and as it has not been totally dissected, no
extra closure is required. However, a large widening of the hiatus requires sutur-
ing the pillars of the diaphragm. This is usually performed in the upper part of the
crura, by interrupted intracorporeal 2/0 nonabsorbable stitches (© Fig. 5.18).

The operative field is checked for bleeding. A suction drainage may be left.

5.9 Tips and Comments

Always position the trocars after completion of the pneumoperitoneum and
direct them in the direction of the hiatus.

Myotomy can be facilitated by an oesophageal dilatation catheter inflated to a
moderate pressure of 18 French.

Harmonic scalpel can prove helpful in the transection of the muscular fibres.
The mucosal plane, however, must not be exposed to the active blade of the
instrument.

A retro-oesophageal presentation lace can be positioned to better outline the
oesophageal gastric junction and to tract on the abdominal oesophagus.

Fig. 5.18. Closure of the crura
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The liver may be reclined by an auto-static retractor and a specific instrument,
especially in the presence of steatosis or hypertrophy of the left lobe.

A left hepatic artery is frequently encountered. It should be preserved, depend-
ing on its size.

An additional 5-mm trocar can be positioned to expose the two edges of the
myotomy, thus achieving a symmetrical exposure, either by traction on the in-
struments or by the placement of two presentation sutures.
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6 Laparoscopic Splenectomy

6.1 Operating Room Setup: Position of the Patient

The patient is placed supine, with slight reverse Trendelenburg position, and with
a right rotation of 30°. The surgeon stands to the right of the patient, and the first
assistant to the surgeon’s left. A second assistant may be placed to the left of the pa-
tient (© Fig. 6.1). The video monitor is positioned to the left of the patient’s head.

Fig. 6.1. OR setup - position of trocars
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92 6 Laparoscopic Splenectomy
6.2 Recommended Instruments

One or two 10-mm trocars

Three 5-mm trocars

A 0° endoscope

Two Johan fenestrated grasping forceps
Five-millimetre straight or curved coagulating shears
A blunt paddle

A straight 5-mm grasping forceps

A 5-mm dissector

A 5-mm needle holder

A 5-mm clip applicator

A 5-mm suction cannula

Vascular linear staplers

Harmonic scalpel if available, or LigaSure
A strong specimen retrieval bag

6.3 Trocar Placement and Exposure

The pneumoperitoneum is created with a Veress needle. The first 10-mm trocar is
inserted at the left margin of the umbilicus. The skin incision must match the size
of the trocar. Insertion is oblique, through the muscle, in the direction of the spleen
to avoid subsequent incisional hernias.

The other three 5-mm operating trocars are positioned as follows: the first tro-
car is on the median line, 8 cm above the umbilicus; a second operating trocar in
a left subcostal position on the axillary line enables gastroepiploic mobilization;
a left 5-mm operating trocar is positioned in the left lateral position, 10 cm from
the umbilicus. The peritoneal cavity is explored, especially looking for accessory
spleens (© Fig. 6.1).

6.4 Approach of the Spleen

The left colic omentum is opened using the harmonic scalpel (© Fig. 6.2). With the
5-mm subcostal instrument, blunt paddle or fenestrated forceps, the stomach and
omentum are reclined rightwards (© Fig. 6.3). The body and tail of the pancreas
are easily visualized at this stage. The splenic artery is easily found. It is dissected
downwards. The 5-mm dissector enables a precise dissection and elective control
of the splenic artery using clips, ligature or stapling. Control of the splenic vein is
performed in the same way distal to the caudal part of the pancreas (© Figs. 6.4-
6.6).



Fig. 6.3. Freeing the short gastric vessels
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94 6 Laparoscopic Splenectomy

Fig. 6.4. Exposure of the splenic vessels

Fig. 6.5. Dissection of the splenic vessels



6.6 Control of Short Gastric Vessels

Fig. 6.6. Control of the splenic vein

6.5 Freeing the Splenic Capsule

The parietal attachments of the lower pole of the spleen are freed using the coagu-
lating shears or harmonic scalpel (© Fig. 6.7). An extra arterial branch is frequently
found in this area and is controlled by clips.

6.6 Control of Short Gastric Vessels (¢ Fig.6.8)

Dissection continues medially. Short gastric vessels are controlled either by har-

monic scalpel or clips or by linear stapling. The last diaphragmatic attachments on
the upper pole of the spleen are transected by coagulation or with clips.
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96 6 Laparoscopic Splenectomy

Fig. 6.7. Release of the lower capsular attachments

Fig. 6.8. Ligature of the short gastric vessels with harmonic scalpel



6.8 Specimen Retrieval: Drainage
6.7 Dissection of Final Splenic Capsular Attachments (© Fig.6.9)

The spleen can be mobilized, allowing exposure of the lateral and upper attach-
ments. These are transected with the harmonic scalpel or with the coagulating
shears.

6.8 Specimen Retrieval: Drainage

A lateral 5-mm port is enlarged to 2 cm and a strong retrieval bag is introduced.
The spleen is caught and the bag extracted (© Fig. 6.10). The splenic parenchy-
ma can be fragmented inside the bag using Kelly forceps. The peritoneal cavity
is cleaned with saline. The operative field is checked for bleeding (¢ Fig. 6.11). A
suction drain is installed.

Fig. 6.9. Dissection of the final splenic capsular attachments
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Fig. 6.10. Spleen in retrieval bag

Fig. 6.11. Checking for bleeding
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6.9 Tips and Comments

Positioning of the patient in the posterolateral lumbar position results in chang-
ing the place of the surgeon for a left lateral position. This is a matter of choice.
We prefer positioning the patient as indicated, with a maximum 30° left rota-
tion.

The use of a metallic suction cannula as a blunt dissector in the perisplenic fat
is strongly recommended.

Hand-assisted techniques may prove useful in case of a very large spleen at the
stage of vascular dissection or extraction.

The specimen retrieval incision can be a Pfannenstiel incision.

Laparoscopic vascular clamps must be ready in case of need.
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7 Laparoscopic Appendectomy

7.1 Operating Room Setup: Position of the Patient

The patient is placed supine in a 15° Trendelenburg position. Rotation to the left
can be useful. The surgeon stands on the patient’s left side. The first assistant stands
on the surgeon’s left. A second assistant may stand between the patient’s legs. The
monitor is on the patient’s right side (© Fig. 7.1).

assistant1 §

A

b}

assistant §

¥

Fig. 7.1. OR setup - position of trocars
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7.2 Recommended Instruments

A 10-mm trocar with a 5-mm reducer

Two 5-mm trocars

Two Johan 5-mm fenestrated forceps

Five-millimetre coagulating shears

A 5-mm, straight 0°endoscope

A linear stapler on occasion

Specimen retrieval bag

Three-millimetre instruments and 3-mm trocars in paediatric cases

7.3 Trocar Placement and Exposure (© Fig.7.1)

The first trocar is introduced at the lower margin of the umbilicus after creating
the pneumoperitoneum using a Veress needle. Insertion should be in a slightly
oblique manner to prevent incisional hernias. The intraperitoneal pressure is set to
12, with a maximum of 14 mmHg in adults. In children, maximum pressure equals
age. The abdomen is visually explored. A second 5- or 3-mm suprapubic trocar is
inserted for the working instruments.

Fig. 7.2. Exploration of peritoneal cavity
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7.4.1 The Appendix Is Inflammatory, but Narrow and Entirely Free

Fig. 7.3. Exposure

The patient is placed in the Trendelenburg position, to better mobilize the small
bowel, gently with a non-traumatic forceps. The ileocaecal region is visualized. The
appendix is identified and the degree of illness is assessed (© Figs. 7.2, 7.3).

7.4 Three Situations Can Be Defined, Leading to Different Ways
to Mobilize and Resect the Appendix

7.4.1 The Appendix Is Inflammatory, but Narrow and Entirely Free,
and Without Thickening of the Mesoappendix

The appendix can usually be grasped with a forceps without any additional tro-
car (© Figs. 7.4-7.9). Complete mobilization can be achieved by gentle pulling.
The tip of the appendix is extracted through the umbilical port using a 5-mm for-
ceps. Pneumoperitoneum is then released. Ligature is done extracorporeally, with
absorbable sutures as in conventional appendectomy. The appendiceal stump is
reintroduced, and pneumoperitoneum is resumed (© Fig. 7.10).
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Fig. 7.4. Appendiceal dissection

Fig. 7.5. Appendix grasped with umbilical forceps
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Fig. 7.7. Ligature of mesentery
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Fig. 7.8. Clamping of appendix

Fig. 7.9. Resection of appendix
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7.4.2 The Appendix Is Highly Inflammatory, with Thickening of the Mesoappendix

Fig. 7.10. Laparoscopic control of appendiceal stump

7.4.2 The Appendix Is Highly Inflammatory, with Thickening
of the Mesoappendix, and Adherent to the Adjacent Structures

A third operating trocar is essential and can be introduced either in the right iliac
fossa or in the left iliac fossa. However, we even prefer placement in the right up-
per quadrant for better instrument handling (¢ Figs. 7.11,7.12). As the appendix is
impossible to mobilize, prior dissection with coagulating shears and a fenestrated
forceps is carried out. The mesoappendix is opened at the base of the appendix,
and two sutures are tied intracorporeally on both meso and appendix. The appen-
dix is then extracted through the umbilical port after positioning the endoscope
in the suprapubic region. Optionally, intracorporeal sectioning of the appendix
enables specimen retrieval with a protective plastic bag.
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Fig. 7.11. Mobilization of appendix

Fig. 7.12. Dissection: appendiceal abscess
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7.4.3 The Appendix Has a Tumour-like Appearance or Is Totally Abscessed
7.4.3 The Appendix Has a Tumour-like Appearance or Is Totally Abscessed

Insertion of a third operating trocar can’t be missed. One trocar site is enlarged to
a 12-mm port to allow the use of endostaplers. As the appendix is either abscessed
or tumour-like with important caecal inflammation, dissection is done with two
operating trocars using a 5-mm fenestrated forceps and 5-mm coagulating shears.
A 5-mm irrigation and suction cannula is often useful, working as a blunt dissector
while aspirating. Pus is collected for bacteriological work-out. The caecum is care-
fully freed from all inflammatory adhesions, and the origin of the appendix can be
identified. Resection is done with endo-staplers (© Figs. 7.13-7.17). The resected
specimen is removed with a retrieval bag (© Fig. 7.18).

Fig. 7.13. Stapling in case of abscess
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Fig. 7.14. Stapling the meso appendix

Fig. 7.15. Stapling a gangrenous appendix
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7.4.3 The Appendix Has a Tumour-like Appearance or Is Totally Abscessed

Fig. 7.16. Stapling the appendix

Fig. 7.17. Control of staple lines after completed resection
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Fig. 7.18. Retrieval of gangrenous appendix with a bag

7.5 Peritoneal Cleaning and Checking for Bleeding:
Inspection of the Peritoneal Cavity

In all cases, after resuming the pneumoperitoneum, the abdomen is checked for
bleeding. Additional haemostasis is achieved with electrocautery or sutures. The
peritoneal cavity is cleaned with saline. The pelvic cavity is thoroughly explored,
as are the right and left diaphragmatic areas. In case of general peritonitis, an ad-
ditional trocar may be inserted in the left upper quadrant for better subphrenic
lavage. The terminal ileum is checked for Meckel’s diverticulum or any mesentery
or bowel inflammation.

7.6 Drainage and Closure of Ports
A suction drain may be left in the suprapubic position. A multitubular drain is
usually placed through a lateral port (© Fig. 7.19). CO* is released and trocars are

removed. The port wounds are cleaned with iodine and closed with everting ab-
sorbable sutures.
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Fig. 7.19. Suction drain

7.7 Tips and Comments

Minimal adhesions can be released by gentle traction on the appendix using a
5- or 3-mm suprapubic forceps.

In the presence of severe inflammation, use of a metallic suction cannula en-
ables quick dissection of inflammatory tissue, especially in the case of abscess.
Peritoneal lavage may be helped with the insertion of a sponge, enabling reaspi-
ration of fluids more easily.

While removing the appendix through the umbilicus, pressure on the abdomi-
nal wall may help in extracting the caecum for better control and ligature.
Surgeon’s placement between the patient’s legs facilitates intraperitoneal la-
vage of both upper quadrants.

If no 5-mm endoscope is available, a 10-mm suprapubic port is needed at the
time of umbilical extraction.

The use of an endoscope with an operating channel can be an option.
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8 Laparoscopic Left Colectomy

8.1 Operating Room Setup: Position of the Patient

The patient is placed supine, with a 20° Trendelenburg position. The surgeon and
the first assistant stand to the right of the patient. The second assistant is posi-
tioned between the legs of the patient. The video monitor is on the patient’s left
side (© Figs. 8.1, 8.2).
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Fig. 8.1. OR setup - trocar position
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Fig. 8.2. Surgeon and team

8.2 Recommended Instruments

Two 10-mm trocars

Three 5-mm trocars

A 12-mm trocar with reducers

Three 5-mm fenestrated grasping forceps
Five-millimetre coagulating shears

A 5-mm straight grasping forceps
Harmonic scalpel, 5 or 10 mm

A 10-mm fenestrated forceps

A 10-mm dissector

A 5-mm needle holder
Twelve-millimetre linear staplers

A circular stapler for the anastomosis

A 0° endoscope

A parietal protective drape with an opening of 7 cm
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8.3 Trocar Placement and Exposure

Fig. 8.3. Trocar sites

8.3 Trocar Placement and Exposure

The pneumoperitoneum is created with a Veress needle. The first trocar for the
endoscope is inserted laterally, about 5 cm to the right of the umbilicus. The other
trocars are then introduced under direct vision. A 5-mm trocar is placed suprapu-
bic, a 12-mm trocar in the right iliac fossa, and a 10-mm trocar with reducer at the
lower margin of the umbilicus (© Fig. 8.3). Two extra trocars will be needed at the
time of splenic flexure mobilization.

The abdominal cavity is visually explored as a 20° Trendelenburg position is
installed. The grasping forceps inserted through the suprapubic port mobilizes the
omentum, the transverse colon and the small bowel. The rectosigmoid junction is
then exposed using the suprapubic instrument.
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8.4 Rectosigmoid Mobilization and Control of Inferior Mesenteric Vessels

The secondary attachments of the sigmoid mesocolon are transected using the coag-
ulating shears or the harmonic scalpel. The left ureter is identified (© Figs. 8.4, 8.5).

The suprapubic forceps mobilizes the rectosigmoid junction to the left side of
the patient. The promontorium is easily identified (© Fig. 8.6). The right ureter
is outlined and the posterior parietal peritoneum is opened with the harmonic
scalpel or the coagulating shears. Dissection is continued in the pre-sacral region
in contact with the mesorectal fat. The suprapubic fenestrated instrument applies
vertical traction on the inferior mesenteric vessels. The dissection is continued
along the inferior edge of the inferior mesenteric pedicle to its origin. A retrome-
senteric window is made (© Fig. 8.7). The left ureter is recognized once again in
this freed space (© Fig. 8.8). The inferior mesenteric vessels can be controlled with
a linear stapler or with intracorporeal ligature or clipping (¢ Figs. 8.9, 8.10).

Fig. 8.4. Freeing the sigmoid colon
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Fig. 8.5. Opening left lateral peritoneum

Fig. 8.6. Opening peritoneum on the right above the promontorium
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Fig. 8.8. Mesocolic dissection and identifying the left ureter
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T4

Fig. 8.10. Stapling of inferior mesenteric vessels
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8.5 Taking Down the Splenic Flexure

The position of the trocars is changed. The endoscope is positioned in the umbilical
region in the 10-mm trocar. A new 5- or 10-mm trocar is positioned in the left iliac
fossa, and a final 5-mm trocar is positioned on the median supraumbilical line. The
patient is placed in a reverse Trendelenburg position. The small bowel is re-posi-
tioned in the pelvic cavity. The coloparietal attachments are kept at this stage. A left
retromesocolic dissection is carried out. The left mesocolon is lifted by the suprapu-
bic instrument. The harmonic scalpel or the coagulating scissors inserted through
the left iliac fossa port enable opening of the left retrocolic sub-peritoneal space up
to the splenic flexure, and reaching the lower edge of the pancreas (© Figs. 8.11,
8.12). The lesser sac is opened anteriorly to the pancreas. Thus, the resection of the
retroperitoneal attachments of the splenic flexure of the colon is easily carried out.
The inferior mesenteric vein is transected at its termination in an enlarged left colec-
tomy, or somewhat lower depending on the level of the left colic resection. The free-
ing of the left parietocolic peritoneal attachments is continued using the harmonic
scalpel (© Fig. 8.13). The whole splenic flexure is thus lowered. The gastrocolic liga-
ment can now be released. The omentum and the transverse colon are exposed us-
ing the suprapubic forceps and the supraumbilical instrument. The colo-omental
attachments are released with the harmonic scalpel or the coagulating shears. The
left colon is then totally released from its parietal attachments (& Fig. 8.14).

Fig. 8.11. Opening the lesser sac in front of the pancreas
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Fig. 8.12. Retroperitoneal dissection, identifying the pancreas

Fig. 8.13. Dissection of lateral peritoneal attachments
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Fig. 8.14. Taking down the splenic flexure

8.6 Rectal Dissection

The patient is placed back as in the beginning of the procedure, and the endo-
scope goes back into the right lateral trocar. Opening of the left and right posterior
parietal peritoneum is continued with the harmonic scalpel and the coagulating
shears (© Fig. 8.15). Resection of the perirectal peritoneum is continued. The up-
per rectal wall is outlined (¢ Figs. 8.16-8.21). Wide opening of the presacral space
is continued posteriorly, respecting the posterior presacral layer. As no complete
mesorectal excision is needed in a left colectomy, the level of resection is located in
the upper rectum. But the dissection may include total mesorectal excision in case
of coloproctectomy. The posterior mesorectum is freed from the rectal tube with a
10-mm fenestrated forceps at the level chosen for rectal transection. The posterior
mesorectum is transected either with the harmonic scalpel or the linear stapler
(© Fig. 8.22). The rectum itself is then transected with a linear stapler introduced
in the 12-mm right iliac fossa port (© Fig. 8.23). Several firings are required. An
angulating stapler is preferred, especially in lower resections.
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Fig. 8.16. Rectal dissection
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Fig. 8.18. Leftlateral rectal dissection and transection of lateral ligaments
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Fig. 8.20. Low rectal dissection
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Fig. 8.22. Transection of mesorectum
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8.7 Specimen Retrieval and Colonic Resection

Fig. 8.23. Stapling the rectum

8.7 Specimen Retrieval and Colonic Resection

The proximal transected colon is grasped with the suprapubic forceps. A McBur-
ney type left retrieval incision is made. A protective drape is installed. The proxi-
mal colon extraction is helped by the suprapubic instrument. The colon is checked
for the level of disease. Mesocolic resection is done at the level of proximal colon
resection. Vessels are ligated. The site of colonic resection is prepared. A tension-
free anastomosis requires 15 cm of colon length outside the abdomen. The colon
is transected and the specimen retrieved. An automatic or hand-sewn purse string
is performed with 3/0 nylon suture. The colon is cleaned with iodine. The anvil of a
circular stapler is introduced and the purse string tightened. The colon is replaced
in the peritoneal cavity, and the retrieval wound is closed.
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Fig. 8.24. Colorectal anastomosis

8.8 Colorectal Anastomosis

The pneumoperitoneum is resumed and the small bowel is re-positioned. The peri-
toneal cavity is rinsed with saline.

After anal dilatation, the circular stapler is carefully inserted transanally. The
rectal stump is perforated, and the anvil is connected. The circular stapler is closed
and fired (© Fig. 8.24). The stapler is removed, and the tissue doughnuts are in-
spected. There should be no tension on the anastomosis. A suction drain is in-
serted through the suprapubic port.

8.9 Tips and Comments

Trendelenburg position must be sufficient for adequate exposure. The actual
degree has to be measured, not guessed, by the anaesthesiologist.

The left ureter is more easily found in the left parietal colic position in the learn-
ing stage and occasionally in difficult anatomical conditions.

With experience, however, it is easy to perform a primary control of the inferior
mesenteric vessels with visualization of the left ureter from the right side.
Complex inflammatory conditions (abscess, fistula) occasionally make the lat-
ter solution mandatory.
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The first landmark for the dissection of the inferior mesenteric vessels is the
promontorium. Opening of the peritoneum at this level makes it possible to see
the vascular elements correctly.

Dissection of the mesorectum must be performed in close contact to leave the
pelvic innervations and the posterior presacral fascia untouched.

To free the splenic flexure, one can choose to start at the level of the gastrocolic
ligament. The retroperitoneal detachment of the mesocolic space may be made
difficult by excess tissue.

One must know how to continue laterally at the parietal colic attachments or at
the upper part of the splenic flexure to complete the dissection and lowering of
the left angle.

Apart from any prior operative strategy, resection of the inferior mesenteric
artery at its origin may sacrifice a left colic artery. The level of the colonic re-
section must be adapted to this anatomical circumstance and the quality of
vascularization of the colon.

The resection of the inferior mesenteric vein can be made at its termination
near the pancreas in a true left colectomy (transverse colon - rectal anastomo-
sis) or preferably lower of the left colic venous branches in the case of a resec-
tion of the descending colon.
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9 Laparoscopic Right Colectomy

9.1 Operating Room Setup: Position of the Patient

The patient is placed supine. A Trendelenburg position is required at the initial
stage of the operation with some left rotation. The surgeon stands to the left of the
patient, and the first assistant to the surgeon’s left. The second assistant is posi-
tioned between the patient’s legs (© Fig. 9.1).
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Fig. 9.1. OR setup - trocar position
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9.2 Recommended Instruments

Two 10-mm trocars

Three 5-mm trocars

A 12-mm trocar with reducer
Three 5-mm fenestrated grasping forceps
Five-millimetre coagulating shears
A 5-mm straight grasping forceps
A 5- or 10-mm harmonic scalpel
A 10-mm fenestrated forceps

A 10-mm curved dissector

A 5-mm needle holder

A 12-mm linear stapler

A 0° endoscope

9.3 Trocars: Peritoneal Exploration — Cecal and Mesenteric Mobilization

A pneumoperitoneum is performed using the Veress needle. A 10-mm para-um-
bilical trocar for the 0° scope is inserted. Two trocars, one 5-mm suprapubic and
the other 12-mm supra-umbilical, will enable the positioning of working instru-
ments for both hands.

Two 5-mm right iliac fossa and right subcostal trocars will be used for the ex-
posure instruments. The caecum is grasped with a Johann fenestrated forceps. The
patient is placed in a 20° Trendelenburg position with left lateral rotation.

The small bowel is placed in the upper part of the peritoneal cavity. Dissec-
tion starts with the coagulating scissors or harmonic scalpel. The posterior parietal
peritoneum is opened, after checking for the right ureter (© Fig. 9.2). The right
mesocolon is detached from the right renal fascia to the duodenal genus inferius
(© Figs. 9.3, 9.4). Right parietal colonic detachment is continued with complete
release of the parietal attachments.

9.4 Mobilization of the Hepatic Flexure

The patient is now placed in a slightly prone position. The transverse colon and the
greater omentum are exposed. The omental attachments of the transverse colon
are released using the coagulating shears or harmonic scalpel (© Fig. 9.5). Proper
dissection frees the genus superius. The ligaments of the hepatic flexure are dis-
sected. The two lower and upper dissection planes then communicate. The right
colon and mesocolon are completely freed (& Figs. 9.6, 9.7).
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Fig. 9.3. Caecal dissection
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Fig. 9.5. Dissection of omental attachments of the transverse colon
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Fig. 9.7. Duodenal dissection (genus inferius)
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9.5 Vessel Control

The patient is left in the same position. Exposure of the ileocecal junction is ini-
tially performed through the suprapubic and subcostal trocars. The colon is now
under traction by the two exposure instruments. Mesenteric fenestration on both
sides of the ileocaecal vessels is performed. The vessels are controlled either by an
intracorporeal ligature or by vascular linear stapling (& Figs. 9.8-9.10). Second,
the right colic vessels are exposed at the anterior part of the head of the pancreas,
respecting Henlé’s gastrocolic venous trunk (© Figs. 9.11, 9.12). Transverse meso-
colic fenestration makes it possible to isolate precisely the vascular pedicle before
ligature or stapling. An additional omental resection is done.

9.6 Specimen Retrieval and Colonic Resection

The surgeon moves to the patient’s right side at this step. A small, up-to-5-cm
lateral incision is made in the right lower quadrant. The wound is protected with a
plastic sheet. The prepared colon is extracted. The paracolic vessels are controlled
with conventional ligature. Ileal and colic resection is carried out.

avinid

Fig. 9.8. Dissection of the ileocaecal vessels
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Fig. 9.10. Stapling of the ileocaecal vessels
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Fig. 9.12. Control of the right colonic vessels
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9.8 Checking for Bleeding, Lavage, Suturing of the Mesenteric Defect
9.7 lleotransverse Anastomosis

A hand-sewn, or stapled latero-lateral anastomosis with two firings is done
(© Fig. 9.13). The bowel is put back into the peritoneal cavity. The incision is closed
with care.

9.8 Checking for Bleeding, Lavage, Suturing of the Mesenteric Defect

The abdominal cavity is re-inflated. The ileocolic anastomosis is inspected and the
proper positioning of the small bowel is checked (© Fig. 9.14). The peritoneal cav-
ity is cleaned with saline and checked for bleeding. The mesenteric opening can be
sutured at this stage (© Fig. 9.15), but can also be missed. A suction drain is left in
the right parietal fossa.

Fig. 9.13. Ileotransverse anastomosis (external view)
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Fig. 9.14. Ileotransverse anastomosis (internal view)

Fig. 9.15. Suturing of the mesenteric defect
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Literature
9.9 Tips and Comments

In obese patients, the first trocar can be inserted left to the umbilicus for a better
view of the right colon.

The omental detachment must be started in the medial part of the transverse
colon to facilitate the dissection.

The vessels should only be ligated after mobilization of the entire right co-
lon. A primary control of the vessels may be extremely difficult due to excess
tissue.

The colon cannot be properly extracted without prior vessel control. Therefore,
the vessels should always be controlled at the time of laparoscopic dissection.
Complete mobilization can be done from downwards without changing posi-
tion.

Omental resection should be done in all cancer cases, but is even advisable at all
times for easier dissection.
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10 Laparoscopic Total Colectomy

10.1  Operating Room Setup: Position of the Patient

The patient is placed supine in a 20° Trendelenburg position. The surgeon and first
assistant are on the right side of the patient. The second assistant stands between
the legs of the patient. The video monitor is placed to the left of the patient.

10.2 Recommended Instruments

A 0° endoscope

Two 10-mm trocars

Three 5-mm trocars

A 12-mm trocar with reducer

Three 5-mm fenestrated grasping forceps
Five-millimeter coagulating shears

Three 5-mm straight grasping forceps

A 5- or 10-mm harmonic scalpel

A 10-mm fenestrated forceps

A 10-mm curved dissector

A 5-mm needle holder

One 12-mm linear stapler

One circular stapler

A plastic protective surgical drape with a 7-cm opening

10.3 Total Colectomy with Rectal Resection Is the Addition
of a Left Colectomy Followed by a Right Colectomy

Two video monitors on both sides of the patient simplify the subsequent posi-
tions of the surgeon, who starts with the left colon resection and ends with the
right colon resection.

The specimen is delivered through a right Mac Burney-type incision. The sta-
pledileal J-pouch is created at that time in open surgery. A protective ileostomy
can also be done.
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The bowel is placed back in the peritoneal cavity, taking extreme care to avoid
rotating the distal mesentery.

The lateral ligaments are controlled using the harmonic scalpel, linear stapling
or coagulating systems. Total excision of the mesorectum is performed in case
of total coloproctectomy.

The low transection of the rectum is preferably performed using an articulated
linear stapler.

In all cases, 1 cm to 5 mm of rectal tissue remains after stapling, allowing circu-
lar stapling.

Omentoplasty is always possible by freeing the greater omentum and keeping its
left vessels. Omental vessels are controlled by the harmonic scalpel or with clips.
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11 Laparoscopic Rectopexy for Rectal Prolapse

Two laparoscopic mesh techniques address rectal prolapse: the Orr Loygue proce-
dure and the Wells technique. Both techniques only differ in the shape of the mesh
and the way it is sutured to the rectum.

11.1  Operating Room Setup: Position of the Patient

The patient is placed supine, with legs apart. The patient has been made to empty
his bowel before surgery. A bladder catheter is inserted. A 25° Trendelenburg po-
sition is useful. The surgeon stands on the patient’s left side. The first assistant
is on the surgeon’s left. A second assistant stands between the patient’s legs. The
video monitor is placed on the patient’s right side, at the level of his right foot
(o Fig. 11.1).
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Fig. 11.1. OR setup - trocar position
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154 11 Laparoscopic Rectopexy for Rectal Prolapse
11.2 Recommended Instruments

One 10-mm trocar

A 0° or 30° endoscope

Two 5-mm trocars

A 10-mm trocar

A 5-mm fenestrated grasping forceps

A 5-mm grasping forceps

A pair of dissecting and coagulating scissors

A 5-mm stapler (ProTak, Tyco HealthCare or EndoAnchor, Ethicon)
A 5-mm needle holder

A curved 10-mm dissector

A vaginal retractor

Heggar bougies

Polyester or polypropylene mesh cut into two 3x20-cm strips
Harmonic scalpel (useful but not mandatory)

11.3  Position of Trocars

The pneumoperitoneum is created with a Veress needle. A pressure of 14 mmHg
is achieved at a flow rate of 6 I/min. The first trocar is inserted in the left para-um-
bilical region, 5 cm left of the umbilicus. The endoscope is inserted through this
trocar. A 5-mm trocar is placed medial to the left antero-superior iliac spine for the
left-hand grasping forceps. Another 5-mm trocar is placed at the inferior margin of
the umbilicus in order to receive the right-hand operating instruments. A final 5-
mm trocar is inserted suprapubic. If needed, a fifth trocar can be placed in the right
iliac fossa for better exposure (© Fig. 11.1). The lateral position of the endoscope
provides improved operating comfort but also requires permanent control of any
median axial deviation.



11.4 Exposure of the Rectosigmoid Junction

11.4  Exposure of the Rectosigmoid Junction

The peritoneal cavity is explored after the OR table has been placed in the 25°
Trendelenburg position. The small bowel is pushed back into the superior part of
the abdominal cavity. In women, it helps to suspend the uterus anteriorly with a
transfixing suture through the abdominal wall. The depth of the Douglas pouch
is then assessed. There is always some degree of peritoneal thickness around the
rectum.

The suprapubic grasping forceps, handled by the second assistant, mobilizes
the sigmoid loop, then the superior part of the rectum. Rectal dissection is begun
by opening the right pararectal posterior parietal peritoneum in contact with the
mesorectum and the rectum. This pararectal peritoneal opening is continued from
right to left (& Figs. 11.2, 11.3). In women, a vaginal retractor in the posterior vagi-
nal cul-de-sac shows the rectovaginal junction more easily and facilitates complete
excision of excess peritoneum (Douglassectomy) with the coagulating scissors or
harmonic scalpel.

Fig. 11.2. Peritoneal excision
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Fig. 11.3. Exposure of sacral ligament

11.5 Rectal Dissection

Posterior dissection continues with coagulating shears on the right in front of the
sacral promontorium (© Fig. 11.4) and goes down to the Douglas pouch after iden-
tifying both ureters, from right to left. The suprapubic grasping forceps pushes
and pulls the rectosigmoid to the patient’s left. In this way, it is possible with a soft
forceps or a soft-tipped fenestrated forceps to perform pre-sacral dissection by
quickly mobilizing the posterior mesorectum as far as the levators. The intraperi-
toneal pressure helps at this stage.

Anteriorly, dissection of the rectovaginal or rectoprostate spaces is performed
cautiously with the coagulating scissors in contact with the anterior wall of the
rectum (© Fig. 11.5). A Heggar bougie may be used to better demonstrate the an-
terior wall of the rectum. The lateral ligaments are respected but not their superior
fibrous elements, which are coagulated. Like Speakman et al. (1991) at St. Mark’s
Hospital, we find it useful to leave the lateral ligaments of the rectum in order to
prevent constipation after rectopexy.

In males, it is essential to respect the hypogastric nerve plexus. The CO2 pres-
sure helps in locating the correct plane of the dissection of the presacral space.
Digital control of the distal dissection of the rectum is then performed (5-6 cm
from the anal verge).



11.5 Rectal Dissection

Fig. 11.4. Sacral dissection

Fig. 11.5. Rectal dissection
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11.6  Orr Loygue Procedure: Rectal Fixation of the Meshes

Two polyester, polypropylene or pTFE 3x20-cm meshes are inserted through the
umbilical trocar. They are sutured to the right and left antero-lateral faces of the
rectum (© Fig. 11.6) with nonabsorbable 2/0 stitches. Four to six stitches are placed
on the rectum for each mesh. Stitches need to enter deep in the muscular layers of
the rectum and knotting is done intracorporeally (© Figs. 11.7, 11.8).

11.7  Orr Loygue Procedure: Mesh Placement

In the classical French open technique described by Loygue and Cerbonnet in 1957,
both meshes were placed on either side of the rectosigmoid colon and were then
sutured to the promontorium. This can also be performed laparoscopically. The
left mesh must be passed under the mesorectum with the umbilical grasping for-
ceps, and the rectosigmoid colon is then placed on the left with the suprapubic
grasping forceps. We noted, however, that the rectosigmoid colon may undergo
stricture from the two meshes and this may lead to postoperative constipation in
some patients.

Since 1983, we developed an original technique of placing the two meshes first
in open, then in laparoscopic, surgery. The right mesh sutured to the right antero-

Fig. 11.6. Orr-Loygue: suturing right mesh



11.7 Orr Loygue Procedure: Mesh Placement

1 ('

Fig. 11.8. Orr-Loygue: final mesh placement

medwedi.ru




160

11 Laparoscopic Rectopexy for Rectal Prolapse

lateral face of the rectum is placed behind the right lateral ligament of the rectum
and passes through the lower mesorectum, and is then stapled to the promonto-
rium (© Figs. 11.9, 11.10). This manoeuvre is performed with the angulated 10-mm
dissector inserted through the umbilical trocar. An opening is made through the
lower mesorectum with the dissector introduced behind the lateral ligament before
grasping the right mesh. The left mesh sutured to the left antero-lateral face of the
rectum passes anterior to the rectosigmoid colon and is stapled to the left part of
the promontorium. The rectum usually undergoes a slight 20° right rotation. There
is no stricture and the posterior or left lateral movement of the superior part of the
rectum is controlled.

11.8 Orr Loygue Procedure: Fixing the Mesh to the Promontorium

The vertebral ligament on the promontorium is located. Only limited opening
of the peritoneum is needed. The right ureter is identified and the peritoneum
is opened with coagulating shears. The small vessels on the promontorium are
identified. The two meshes are stapled to the promontorium and their tension is
adjusted. The fixation to the promontorium can be secured with one or two extra
sutures with intracorporeal knotting. The tension must be just enough to ensure
good support. Any excess mesh is resected (© Figs. 11.11, 11.12).




11.8 Orr Loygue Procedure: Fixing the Mesh to the Promontorium 161

Fig. 11.10. Orr-Loygue: the right mesh is tunnelled behind the lateral ligament
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Fig. 11.11. Orr-Loygue: stapling the mesh to the vertebral ligament
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Fig. 11.12. Orr-Loygue: final result

11.9 Laparoscopic Wells Procedure

Rectal dissection is identical to that in the previous technique, but the superior
parts of the lateral ligaments of the rectum are transected. The difference is in
the shape of the mesh and the way it is sutured to the rectum and stapled to the
sacrum.

After the rectum is fully dissected, a 7x7-cm mesh (polyvinyl, polypropylene,
polyester or PTFE) is stapled to the sacral concavity and the promontorium by an
extra portion 4 cm long and 2 cm wide. Fixation is performed with helical staples
like Taks or with nonabsorbable running sutures. (¢ Fig. 11.13). Four to six me-
dian sutures are needed for good fixation of the extra part of the mesh on to the
promontorium. The stapling instrument is being introduced through the suprapu-
bic port.

The mesh is wrapped laterally around the extra peritoneal rectum without ten-
sion (© Figs. 11.14-11.16). The edges of the mesh are sutured to the antero-lateral
faces of the rectum by interrupted or running 2/0 nonabsorbable sutures.



11.9 Laparoscopic Wells Procedure

Fig. 11.14. Wells: mesh wrapped and sutured to the rectum
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Fig. 11.16. Wells: final result



11.11 Tips and Comments
11.10 Douglassectomy and Peritonization

Closure of the peritoneum is performed with continuous 2/0 absorbable sutures.
Excess peritoneal tissue of the Douglas pouch is resected or plicated after locating
ureters and nerve plexus (© Figs. 11.17-11.19).

11.11 Tips and Comments

Douglassectomy can be performed at the start with the coagulating shears or
harmonic scalpel.

For the modified Wells procedure, the upper part of the lateral ligaments must
be transected in order to properly place the mesh and to have satisfactory peri-
tonization in the end.

Running sutures can be used to fix the mesh to the rectum.

An articulated instrument is required for the trans-ligament passage of the
mesh.

Stapling of the mesh to the promontorium is mostly performed with helical
Taks.

Fig. 11.17. Orr-Loygue: peritoneal closure
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Fig. 11.19. Final result after peritoneal closure




Literature

We prefer polyester meshes which are easily handled laparoscopically and are
non-traumatic for the rectal wall.

Lateral mesh fixation to the rectum is limited by the lateral ligaments.
Fixation is usually antero-lateral.

Exceptionally in women, a genital prolapse may be concurrent with complete
rectal prolapse. Dual fixation will control hysterocele associated with either cys-
tocele or rectocele.
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12 Totally Extraperitoneal Approach (TEPA)
for Laparoscopic Hernia Repair

12.1  Operating Room Setup: Position of the Patient

The patient is placed supine in a 10° Trendelenburg position. A bladder catheter is
needed unless the patient has emptied his bladder before the operation. The sur-
geon stands opposite the hernia to be cured. The assistant is on the surgeon’s left
or right according to the side (© Fig. 12.1).

Fig. 12.1. OR setup - position of trocars
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12.2 Recommended Instruments

A 10-mm trocar for the endoscope

A 0° or 30° endoscope

Two 5-mm trocars (3-mm trocars and instruments possible)
Two 5-mm fenestrated grasping forceps

A 5-mm strong grasping forceps

A pair of dissecting and coagulating shears

Optionally, a stapler or Takker

A 5-mm endoscopic needle holder

A powerful Xenon light fountain

An electronic inflator

An endoscopic camera system

An anatomically pre-shaped 14x10-cm or 16x12-cm polypropylene mesh
A suction cannula

12.3  Position of Trocars and Exposure

Creating the pneumoperitoneum is done before inserting the first trocar. The
Veress needle is inserted on the midline, straight through the aponeurosis into
Retzius’ space, 1 cm above the pubic bone. One litre of CO? is inflated at a pressure
of 15 mmHg. This prior creation of a preperitoneal space allows subsequent easy
insertion of the first trocar without any risk of peritoneal or bladder perforation.

Thefirsttrocarisintroduced at the inferior margin of the umbilicus (¢ Fig. 12.2).
A 4-cm subcutaneous route is followed before entering obliquely through the
aponeurosis into the preperitoneal space previously created by the Veress needle.
At this stage, CO2 pressure is lowered to a maximum of 12 mmHg.

In easy cases a single second 5- or 3-mm trocar is introduced on the midline
approximately three finger widths above the pubic bone. When needed, a third
5-mm trocar is placed medial to the antero-superior iliac spine on the side of the
hernia for dissection.

The endoscope goes into the 10-mm trocar at the umbilicus, and the grasping
forceps for blunt dissection into the 5-mm ports.

The endoscope in the preperitoneal space can easily identify the pubic bone
and Cooper’s ligament on both sides (& Fig. 12.3), which are the first landmarks
in the extraperitoneal dissection of Retzius’ space. The second landmarks are the
epigastric vessels in the superior part of the field of dissection. The anatomical type
of hernia, direct, indirect or femoral is defined by the position of the hernia sac to
the epigastric vessels (© Fig. 12.4).
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Fig. 12.3. Exposure of Cooper’s ligament
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Fig. 12.4. Exposure of epigastric vessels

12.4 Dissection of the Peritoneum

Leaving the epigastric vessels on the abdominal wall reveals the superior edge of
the hernia sac. The dissector placed in the suprapubic trocar gradually dissects free
the superior part of the peritoneal sac from the extraperitoneal space (@ Fig. 12.5).
Laterally, peritoneal attachments are loose, and dissection is performed easily and
quickly. The hernia sac becomes pediculated. If necessary, a third 5-mm trocar for a
second dissecting instrument is inserted at the level of the iliac fossa (© Fig. 12.6).

Lateral dissection is continued by superior dissection behind the muscle wall
and inferior dissection on the psoas muscle. These two lateral extraperitoneal
spaces are separated by a fascia which has to be transected with the coagulating
scissors (© Fig. 12.7). The hernia sac is thus fully pediculated.



12.4 Dissection of the Peritoneum

Fig. 12.6. Introduction of third trocar
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Fig. 12.7. Dissection of the left lateral fascia

12.5 Dissection of the Hernia Sac

A direct hernia is easily reduced by simple traction. An indirect oblique hernia
requires the use of coagulating shears and a fenestrated dissecting forceps. The
hernia sac is gradually dissected and freed from the internal inguinal ring. Dissec-
tion continues by gentle traction (© Figs. 12.8-12.10) on the cord elements in order
to identify the spermatic vessels and the vas deferens. The remaining peritoneal
attachments are then transected with the coagulating shears. The sac in femoral
hernias is reduced by gentle traction with a fenestrated forceps.

12.6  Skeletonization of Spermatic Cord

The peritoneal sac is gradually freed from the spermatic cord, vas deferens and
spermatic vessels (© Fig. 12.11). Lipomas are to be removed. The peritoneum is
pushed back as far as possible into the abdominal cavity. The anterior part of the
psoas muscle, as well as the crossing of the iliac vein by the vas deferens must be
fully exposed (© Fig. 12.12).
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Fig. 12.9. Dissection of the hernia sac
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Fig. 12.10. Dissection of hernia sac

Fig. 12.11. Pulling back the peritoneum
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Fig. 12.12. Finished lateral dissection with psoas muscle and nerves

12.7  Full Exposure of the Inguinal Region

The final anatomical details of the region are dissected. Cooper’s ligament is fully
exposed and the iliac vessels are identified. The obturator ring is freed of its usual
lipoma content. Dissection continues superiorly by sectioning the Douglas arch.
The anatomical type of hernia can be assessed, either indirect (© Fig. 12.13) or
direct (© Fig. 12.14).

12.8 Mesh Insertion

The 3-D mesh is rolled and introduced through the 10-mm trocar. It is placed across
the inguinal ring and fits the anatomy of the inguinal region (© Figs. 12.15-12.18).
Its inferior and lateral edge is placed on the anterior aspect of the psoas muscle
(© Fig. 12.19) and the inferior and internal edge is placed under Cooper’s ligament
(© Fig. 12.20). The inferior edge of the mesh covers the iliac vessels and the sper-
matic cord which were skeletonized previously. The mesh is then applied against the
internal inguinal ring and (© Fig. 12.21) its superior edge follows the contours of the
abdominal wall during release of the pneumoperitoneum (& Fig. 12.22). Desufflation
must be performed with care, under permanent visual control of the correct position
of the mesh (© Fig. 12.23). Port wounds are closed by intradermal everting sutures.
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Fig. 12.14. Direct weakness
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Fig. 12.15. Dissection completed

Fig. 12.16. 3-D mesh
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Fig. 12.17. 3-D mesh rolled up

Fig. 12.18. Insertion of the 3-D mesh through umbilical port
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Fig. 12.20. Inferior part of 3-D mesh below Cooper’s ligament
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Fig. 12.22. Upper part of the 3-D mesh
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Fig. 12.23. Release of gas pressure under vision

12.9 Tips and Comments

While creating the pneumoperitoneum with the Veress needle, pressure should
be maintained at 15 mmHg, then lowered during the operation to 12 mmHg.
In case the pressure drops due to inadvertent opening of the peritoneum, the
operation usually can go on. However, there must be a balance between the
intra- and extraperitoneal pressures. If the peritoneal tear is small, an intraperi-
toneal trocar fitted with a valve is required to balance the pressure. If a balance
cannot be obtained, the peritoneal opening must be closed with a suture.

The peritoneal repair must be performed either during or at the end of sur-
gery.

The lateral or anterior parietal perforating vessels may be controlled by coagu-
lation.

The presence of a very large external oblique hernia sac may require the inser-
tion of an additional 5-mm trocar to allow a second dissector to be inserted.
Dissection with only one instrument is often possible in cases of direct or femo-
ral hernias, where reduction can be performed by simple traction.

Such dissection with only one instrument for external oblique hernias may be
achieved with partial reduction by traction, the use of fine coagulating scissors
and by proceeding very cautiously.

Lipomas must always be removed.
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In very large scrotal hernias, a preliminary scrotal incision enables easier resec-
tion of the hernia sac. In this way, the subsequent extraperitoneal laparoscopic
repair is simplified.

Correct positioning of the 3-D mesh is easily obtained by applying it to the in-
fero-external edge opposite the anterior aspect of the psoas muscle. It may then
be unfolded onto the infero-internal edge below Cooper’s ligament.

Spiegel hernias can be treated in the same way by reducing the hernia sac by
simple traction. The superior part of the inguinal mesh is made to cover the
hernia defect once wider anterior parietal dissection has been performed.

The presence of a large hernia defect may lead to the following: (a) everting the
fascia transversalis and fixing it to Cooper’s ligament to prevent postopera-
tive seromas; (b) fixing the superior edge of the mesh to the anterior parietal
muscles; and (c) installing a suction drainage.

Incision of the hernia ring is sometimes required to reduce a large femoral
hernia.

A bilateral approach means one mesh on each side, a more harmonious solu-
tion than using only a large one.

A large hernia sac may be left reverted inside the peritoneal cavity without re-
section.

A final intra-abdominal inspection at the end of the procedure makes it pos-
sible to stuck the mesh into place, to check its position, to ensure peritoneal
closure in a satisfactory manner, to look for a hernia on the other side and to
revert a large hernia sac.
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13 Laparoscopic Right Adrenalectomy

13.1  Operating Room Setup: Position of the Patient

The patient is placed supine, with legs apart. Slight reverse Trendelenburg posi-
tion and 20° left rotation is useful. The surgeon stands between the patient’s legs.
The first assistant is on the patient’s right side, a second assistant is on the left
(© Fig. 13.1).

Self-adhesive non-woven drapes are arranged with sterile pockets to hold the
instruments. The video monitor is placed at the patient’s head, slightly to the left.

Fig. 13.1. OR setup - position of trocars
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13.2 Recommended Instruments

Two 10-mm trocars

Three 5-mm trocars

A 0° endoscope

Two Johan fenestrated grasping forceps
Five-millimetre straight or curved coagulating shears
A blunt paddle

A straight 5-mm grasping forceps

A 5-mm dissector

A 5-mm needle holder

A 5-mm clip applicator

A 5-mm suction cannula

A vascular linear stapler

Harmonic scalpel, if available
Specimen retrieval bag

13.3  Position of the Trocars and Exposure

The pneumoperitoneum is created with a Veress needle. The first 10-mm trocar is
inserted to the right of the umbilicus. The skin incision must match the size of the
trocar. Insertion is oblique, in the direction of the supposed position of the adre-
nal. This enables a transmuscular route avoiding future incisional hernias.

The other three 5-mm operating trocars are positioned as follows: one is ap-
proximately 12 cm lateral to the umbilicus, on the right side; a second operating
trocar in the right subcostal position enables mobilization of the liver; and the left
5-mm operating trocar is positioned on the median line, 4 cm above the umbilicus
(© Fig. 13.1).

The right lobe of the liver is lifted by a liver retractor, in subcostal position. The
peritoneal cavity is explored.

13.4  Approach of the Right Adrenal

The hepatic flexure of the colon is detached with coagulating scissors or har-
monic scalpel. The duodenum is progressively exposed, and then the vena cava
(© Fig. 13.2).

The right renal vein must next be identified (© Fig. 13.3). This evidences the
adrenal parenchyma at the upper pole of the right kidney. Its orange colour distin-
guishes it from the periadrenal fatty tissue (© Fig. 13.4).

medwedi.ru



13.4 Approach of the Right Adrenal 191

Fig. 13.3. Dissection of the renal vein
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Fig. 13.4. Dissection of renal vein

13.5 Control of the Main Adrenal Vein

Dissection of the lower vena cava is continued caudally to the right renal vein
(© Fig. 13.5). The vena cava is progressively dissected from the adrenal paren-
chyma, using either coagulating shears or a metallic suction cannula (© Figs. 13.6,
13.7). The adrenal vein is thus identified and must be skeletonized with a 5-mm
dissector, enough to safely place two clips (© Fig. 13.8).

13.6 Dissection of the Adrenal

Once control of the vein has been completed, dissection of the posterior aspect
of the adrenal gland is continued. Upward traction on the parenchyma with the
grasping forceps enables exposure of the arterial branches and accessory veins,
which are controlled with 5-mm clips or with the coagulating shears (© Figs. 13.9,
13.10).

The lower portion of the adrenal is then dissociated from its attachments. Any
residual vessels are controlled in the same way (© Figs. 13.11, 13.12).
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Fig. 13.5. Dissection of the inner part of the adrenal
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Fig. 13.6. Anterior aspect of adrenal
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Fig. 13.8. Ligature of adrenal vein

medwedi.ru



13.6 Dissection of the Adrenal 195

Fig. 13.10. Arterial control with clips
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Fig. 13.11. Dissection continued along vena cava

Fig. 13.12. Arterial control
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13.8 Specimen Retrieval: Haemostasis — Drainage
13.7 Control of the Upper Adrenal Pedicles

Dissection of the inner part of the adrenal gland is continued in contact with the
vena cava. Mobilization of the parenchyma is simplified by the prior dissection of
its posterior part. An upper adrenal vein is controlled by clips after dissection with
the 5-mm dissector (© Fig. 13.13). The residual arterial branches are controlled at
the level of the upper part of the adrenal parenchyma. The last capsular elements
can be controlled by coagulation (© Figs. 13.14-13.18). The adrenal is resected.

13.8 Specimen Retrieval: Haemostasis — Drainage

A specimen retrieval bag is introduced and the adrenal is extracted through the
lateral port (© Fig. 13.19). The skin incision is enlarged to 2 cm after removal of
the trocar. The bag is pulled out, and the adrenal is grasped inside the bag with an
appropriate forceps.

The operative field is checked for bleeding and cleaned with saline. No perito-
neal closure is needed. A suction drainage is left.

Fig. 13.13. Superior adrenal vein
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Fig. 13.15. Dissection of the upper part of the adrenal
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Fig. 13.17. Dissection of the posterior aspect of the adrenal
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Fig. 13.18. Final dissection

Fig. 13.19. Retrieval with a bag
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13.9 Tips and Comments

The harmonic scalpel minimizes the need for clips. However, clips remain nec-
essary for control of the main adrenal vein and artery.

The inferior adrenal vein is very short and must be dissected with extreme care.
This justifies the use of the 5-mm dissector. Ligature of the vein is often neces-
sary.

A laparoscopic vascular clamp must be ready for emergency lateral clamping of
the vena cava.

The right renal vein is the main anatomical landmark to discover the adrenal,
combined with the dissection of the vena cava.

The size of the superior adrenal vein is often identical to that of the inferior
adrenal vein. The choice of its early control is often warranted.

Use of a metallic suction cannula as a dissector in the periadrenal fat is strongly
recommended.

The adrenal parenchyma must be mobilized very carefully using a Johan for-
ceps without actual grasping.

Installing the patient in the right posterior lumbar position results in placing
the surgeon on the right side. It is a matter of choice. We prefer positioning the
patient as indicated above, supine, with a maximum of 30° right rotation. This
patient position does not change the anatomy.

Literature

Ambrosi B, Passini E, Re T, Barbetta L (1997) The clinical evaluation of silent adrenal masses. ] En-
docrinol Invest 20:90-107

Bendinelli C, Materazzi G, Puccini M, Lacconi P, Buccianti P, Miccoli P (1988) Laparoscopic adrenal-
ectomy: a retrospective comparison with traditional methods. Minerva Chir 53:871-875

Bonjer HJ, Van der Hast E, Steyeberg EW, de Herder WW, Kazeimier G, Mohammedamin RS, Bruin-
ing HA (1998) Retroperitoneal adrenalectomy: open or endoscopic? World J Surg 22:1246-1249

Buel JF, Alexander HR, Norton JA, Yu KC, Fraker DL (1997) Bilateral adrenalectomy for Cushing’s
syndrome: anterior versus posterior surgical approach. Ann Surg 225:63-68

Clayman RV, Kavoussi LR, Soper NJ, Dierks SM, Meretyk S, Darcy MD, Roemer FD, Pingleton ED,
Thomson PG, Long SR (1991) Laparoscopic nephrectomy: initial care report. ] Urol 146:278-281

De Canniere L, Michel L, Hamoir E, Hubens G, Meurisse M, Squifflet JP, Urbain P, Vereecken L (1997)
Multicentric experience of the Belgian Group for Endoscopic Surgery (BGES) with endoscopic
adrenalectomy. Surg Endosc 11:1065-1067

Demeure MJ, Jordan M, Zeihem M, Wilson SD (1997) Endoscopic retroperitoneal right adrenalec-
tomy with the patient in the lateral decubitus position. Surg Laparosc Endosc 7:307-309

Fernandez-Cruz L, Saenz A, Taura P, Benarroch G, Astudillo E, Sabater L (1999) Retroperitoneal
approach in laparoscopic adrenalectomy: is it advantageous? Surg Endosc 13:86-90

Filipponi S, Guerrieri M, Arnaldi G, Giovagnetti M, Masini AM, Lezoche E, Mantero F (1998) Laparo-
scopic adrenalectomy: a report of 50 operations. Eur ] Endocrinol 138:548-553

Gagner M, Lacroix A, Prinz RA (1993) Early experience with laparoscopic approach for adrenalec-
tomy. Surgery 114:1120-1125

201



202

13 Laparoscopic Right Adrenalectomy

Imai T, Funahashi H, Tanaka Y, Tobinaga J, Wada M, Morita-Matsuyama T, Ohiso Y, Takagi H (1996)
Adrenalectomy for treatment of Cushing syndrome: results in 122 patients and long-term follow-
up studies. World J Surg 20:781-786

Ishikawa T, Sowa M, Nagayama M, Nishiguchi Y, Yoshikawa K (1997) Laparoscopic adrenalectomy:
comparison with the conventional approach. Surg Laparosc Endosc 7:275-280

Janetschek G, Finkenstedt G, Gasser R, Waibel UG, Peschel R, Bartsch G, Neumann HP (1998) Lapar-
oscopic surgery for pheochromocytoma: adrenalectomy, partial resection, excision of paragan-
gliomas. ] Urol 160:330-334

Korman JE, Ho T, Hiatt JR, Phillips EH (1997) Comparison of laparoscopic and open adrenalectomy.
Am Surg 63:908-912

MacGillivray DC, Shichman SJ, Ferrer FA, Malchoff CD (1996) A comparison of open vs. laparoscopic
adrenalectomy. Surg Endosc 10:987-990

Mantero F, Masini AM, Opocher G, Giovagnetti M, Arnaldi G (1997) Adrenal incidentaloma: an over-
view of hormonal data from the National Italian Study Group. Horm Res 47:284-289

Mobius E, Nies C, Rothmund M (1999) Surgical treatment of pheocromocytomas: laparoscopic or
conventional? Surg Endosc 13:35-39

Prinz RA (1995) A comparison of laparoscopic and open adrenalectomies. Arch Surg 130:489-492

Sugarbacker PH (1995) Patient selection and treatment of peritoneal carcinomatosis from colorectal
and appendiceal cancer. Word J Surg 19:235-290

Thompson W (1990) Conn’s syndrome: primary aldosteronism. In: Friesen SR, Thompson NW (eds)
Surgical endocrinology: clinical syndromes. JB Lippincott, Philiadelphia, pp 433-449

Ting AC, Lo CY, Lo CM (1998) Posterior or laparoscopic approach for adrenalectomy. Am J Surg
175:488-490

medwedi.ru



14 Laparoscopic Left Adrenalectomy

14.1  Operating Room Setup: Position of the Patient

The patient is installed supine, with a 30° right rotation, and with legs apart. The
surgeon stands between the patient’s legs. The first assistant stands on the right
side of the patient. A second assistant stands to the patient’s left. Self-adhesive
non-woven drapes are used with sterile pockets to hold the instruments. The video
monitor is placed behind and to the left side of the patient’s head.

14.2 Recommended Instruments

One or two 10-mm trocars

Three 5-mm trocars

A 0° endoscope

Two Johan fenestrated grasping forceps
A pair of 5-mm straight or curved coagulating shears
A straight 5-mm grasping forceps

A 5-mm dissector

A 5-mm needle holder

A 5-mm clip dispenser

A 5-mm suction cannula

A vascular linear stapler

An ultrasound dissector, if available

A plastic specimen retrieval bag

14.3  Position of the Trocars and Exposure:
Exploration of the Peritoneal Cavity

The pneumoperitoneum is created with a Veress needle. The first 10-mm trocar is
inserted slightly left of the umbilicus. The skin incision must match the precise size
of the trocar. Insertion is oblique, in the direction of the supposed position of the
adrenal. This enables a transmuscular route avoiding future incisional hernias.
The other three operating trocars are positioned as follows: the first right oper-
ating trocar is on the median, supra-umbilical line roughly 5 cm above the umbili-
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cus; a second operating left subcostal trocar on the axillary line enables gastro epi-
ploic and pancreatic mobilization; and the left 5-mm operating trocar is inserted
in the left para-median position roughly 10 cm to the left of the umbilicus. The
abdominal cavity is visually explored.

14.4  Approach of the Adrenal

The left colic omentum is detached with the harmonic scalpel or by coagulation.
Sometimes lowering of the splenic flexure of the colon is needed.

The lower edge of the pancreas and the anterior part of the left kidney are vis-
ible in the lesser sac. The lower edge of the pancreas is dissected with opening of
the posterior parietal layer. The left renal vein and the splenic vein can easily be
landmarked.

The left renal vein and the upper pole of the left kidney enable situating the
adrenal. Dissection is performed with the Johan fenestrated forceps and the co-
agulating shears. The orange-coloured adrenal parenchyma appears at the inner
edge of the upper pole of the left kidney and the upper edge of the origin of the left
renal vein.

14.5 Control and Dissection of the Main Adrenal Vein

The left adrenal vein is found caudal to the left renal vein. Clearly identifying the
renal vein is absolutely necessary. The adrenal vein is dissected over a distance of
1-2 cm, enabling its control with titanium clips.

14.6 Dissection of the Adrenal

In contact with the aorta, the adrenal is then dissected with the 5-mm suction can-
nula. The peri-adrenal fat can easily be dissociated from the adrenal parenchyma.
Caudally to the operative field it is possible to distinguish the adrenal arteries that
are clipped separately with titanium clips.

A superior adrenal pedicle is often encountered, both arterial and venous. Every
vessel is clipped in turn. Dissection resumes at the posterior aspect of the adrenal,
either with the harmonic scalpel or coagulating shears.
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14.9 Tips and Comments
14.7 Final Dissection

Dissection of the gland parenchyma is completed by the control of a few upper
tracts in contact with the diaphragm. Numerous small collateral vessels are coagu-
lated or clipped. The entire adrenal is freed. A coagulating forceps can be used to
perfect the haemostasis of the entire adrenal bed.

14.8 Specimen Retrieval: Drainage

The left trocar port is widened to retrieve the specimen through a protective bag.
The field is cleaned with saline. A suction drainage is left. The reclined organs,
caudal part of pancreas, splenic flexure, and omentum are repositioned.

14.9 Tips and Comments

Use of the harmonic scalpel makes it possible to minimize the use of clips,
needed only for the control of the main adrenal vein and of the main adrenal
artery.

The adrenal vein is usually very short. Dissection should be done especially
carefully, and the use of a 5-mm dissector is recommended. A ligature may be
necessary.

A laparoscopic vascular clamp must be ready in case of injury to the large
vessels.

The right renal vein is the main anatomical landmark to finding the adrenal
gland.

The size of the superior adrenal vein is often identical to that of the inferior
adrenal vein. The choice of its early control is often warranted.

Use of a metallic suction cannula as a dissector in the peri-adrenal fat is strongly
recommended.

The adrenal parenchyma must be mobilized very carefully using a Johan for-
ceps without actual grasping.

Installing the patient in the right posterior lumbar position results in placing
the surgeon on the left side. It is a matter of choice. We prefer positioning the
patient as indicated above, supine, with a maximum of 30° left rotation. This
position does not change the anatomy.

There may be only one left adrenal vein. A large branch is, however, frequently
found nearby that must be controlled in the same way.

Finding the adrenal parenchyma is always ensured by a proper dissection of the
anterior aspect of the upper pole of the left kidney and by the dissection of the
left renal vein.
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15 Laparoscopic Posterior Colpopexy

15.1  Operating Room Setup: Position of the Patient

The patient is placed supine in a 20° Trendelenburg position. The surgeon and the
scrub nurse stand on the left side of the patient. The second assistant stands be-
tween the patient’s legs. The video monitor is positioned to the right of the patient,
laterally to the right leg.

The patient is under general anaesthesia with an endotracheal tube. Self-adhe-
sive non-woven drapes are used, with bags to hold the instruments.

15.2 Recommended Instruments

Two 10-mm trocars

Two 5-mm trocars

Three 5-mm Johann fenestrated grasping forceps
A 5-mm coagulating shears

A straight 5-mm grasping forceps

A 5- or 10-mm harmonic scalpel

A 10-mm curved dissector

A 5-mm needle holder

A 0° endoscope

15.3  Position of the Trocars and Exposure

The pneumoperitoneum is created with a Veress needle at the lower margin of the
umbilicus. A left transrectal trocar is inserted 5 cm outside of the umbilicus for the
endoscope. The other operating trocars are inserted after inflation of the abdomi-
nal cavity, a 5-mm median suprapubic trocar, a 5-mm left iliac fossa trocar, and a
10-mm trocar at the lower margin of the umbilicus with a 5-mm reducer.

The abdominal cavity is then explored (© Fig. 15.1). A 20° Trendelenburg posi-
tion enables positioning of the small bowel in the upper quadrants of the abdomen.
A fenestrated grasping forceps inserted through the suprapubic port progressively
exposes the rectosigmoid junction.
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Fig. 15.1. Pelvic floor exposure

15.4 Dissection of the Promontorium

The posterior parietal peritoneum is opened with the coagulating shears longi-
tudinally in line with the promontorium, which is easily identified (¢ Fig. 15.2).
A second pre-promontorium layer is opened enabling the exposure of the verte-
bral ligament of the promontorium and of its vessels. The dissection is continued
laterally.

15.5 Peritoneal Opening and Excision

An incision opposite the promontorium of the parietal peritoneum is continued
to the back of the Douglas pouch, with the two uterosacral ligaments at the upper
limit of the peritoneal incision, after location of the right and then the left ureter
(© Figs. 15.3, 15.4). The uterus can be suspended through the abdominal wall by
a transfixing stitch. The peritoneum thus delineated is then resected to its rectal
insertion. The resection is performed in contact with the peritoneal layer using
the coagulating shears or the harmonic scalpel. A perirectal collar is left to enable
proper peritonization.



15.5 Peritoneal Opening and Excision

Fig. 15.2. Dissection of vertebral ligament

Fig. 15.3. Peritoneal incision
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Fig. 15.4. Peritoneal incision leftwards

15.6 Rectovaginal Dissection

The positioning of a vaginal retractor in the posterior vaginal pouch makes it pos-
sible to expose and then open the rectovaginal septum (© Fig. 15.5). Traction is
applied at the level of the rectosigmoid junction by the suprapubic grasping for-
ceps. The rectovaginal septum can be progressively dissected using the coagulating
shears, the harmonic scalpel or a blunt instrument (© Fig. 15.6). Haemostasis must
be carefully performed. The posterior vaginal wall now appears, presented by the
vaginal retractor, and is dissected as low as possible.

15.7 Mesh Placement

A mersilene mesh and two nonabsorbable 2/0 sutures with a 26-mm needle are
inserted through the umbilical trocar. The mesh size is 3X20 cm. The mesh is su-
tured to the posterior vaginal wall by six stitches (© Figs. 15.7, 15.8). A final stitch
is applied to the cervix or isthmus part of the uterus, transfixing the posterior wall
of the cervix or the uterine isthmus (© Fig. 15.9). The mesh is tunneled under the
peritoneum towards the promontorium (© Fig. 15.10).



15.7 Mesh Placement

Fig. 15.6. Dissecting the rectum free from posterior vaginal wall
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Fig. 15.8. Suture of mesh to upper part of posterior vaginal wall




15.7 Mesh Placement

Fig. 15.9. Suture of mesh to vaginal wall completed

-
N

"y

-

-
D

R NAN
v R

!
"
il

Fig. 15.10. Retroperitoneal tunneling of the mesh
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15.8 Stapling to the Promontorium and Peritoneal Closure

The mesh is applied at the right tension to the vertebral ligament (¢ Fig. 15.11),and
fixed with Taks or separate stitches of nonabsorbable 0 sutures (@ Fig. 15.12).

Peritoneal closure is performed using absorbable sutures. A suction drainage
may be left (© Fig. 15.13).

15.9 Tips and Comments

It is sometimes necessary to mobilize the sigmoid colon to obtain proper expo-
sure of the promontorium.

A very large and fibromatous uterus may render hysterectomy necessary. How-
ever, in most cases it is best to keep the uterus.

An anterior colpopexy may be combined with a posterior colpopexy. A second
mesh is then needed.

Traction on the peritoneum to perform the excision of the Douglas pouch may
require an additional, right iliac fossa trocar, for an additional fenestrated for-
ceps.

Fig. 15.11. Stapling mesh to promontorium



15.9 Tips and Comments

Fig. 15.12. Posterior colpopexy completed

Fig. 15.13. Peritoneal closure completed
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The absence of rectal symptoms requires a posterior colpopexy with an isolated
excision of the Douglas pouch. An associated rectal problem, however, may
lead to a concurrent rectopexy.

The proper tension on the mesh can be checked by vaginal examination.

The extent of the excision of the Douglas pouch may vary. The maintenance
of a perirectal collar appears to be essential for the quality of the subsequent
peritoneal closure.
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16 Laparoscopic Anterior Colpopexy

16.1  Operating Room Setup: Position of the Patient

The patient is placed in a 20° Trendelenburg position. The surgeon and the scrub
nurse stand on the left side of the patient. The second assistant stands between the
patient’s legs. The video monitor is positioned at the right of the patient, laterally
to the right leg.

The patient is under general anaesthesia with endotracheal intubation. Self-
adhesive non-woven drapes are used, with attached bags to hold the instruments.

16.2 Recommended Instruments

Two 10-mm trocars

Two 5-mm trocars

Three 5-mm Johann fenestrated grasping forceps
A 5-mm coagulating scissors

A straight 5-mm grasping forceps

A 5- or 10-mm harmonic scalpel

A 10-mm dissector

A 5-mm needle holder

A 0° endoscope

16.3  Position of the Trocars and Exposure

The pneumoperitoneum is created with a Veress needle at the lower margin of the
umbilicus. A left transrectal trocar is inserted 5 cm outside of the umbilicus for the
endoscope. The other operating trocars are inserted after inflation of the abdomi-
nal cavity: a 5-mm median suprapubic trocar, a 5-mm left iliac fossa trocar, and a
10-mm trocar at the lower margin of the umbilicus with a 5-mm reducer.

The abdominal cavity is then explored. A 20° Trendelenburg position enables
positioning of the small bowel in the upper quadrants of the abdomen. A fenestrat-
ed grasping forceps inserted through the suprapubic port progressively exposes
the rectosigmoid junction.
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16.4 Dissection of the Promontorium

The posterior parietal peritoneum is opened with the coagulating shears longitu-
dinally in line with the promontorium, which is easily identified (© Fig. 16.1). A
second pre-promontorium layer is opened, enabling the exposure of the vertebral
ligament of the promontorium and of its vessels. The dissection is continued later-
ally (© Fig. 16.2).

16.5 Anterior Vaginal Dissection

A vaginal retractor positioned under traction by the second assistant enables the
exposure of the anterior vaginal wall (© Fig. 16.3). The peritoneum between blad-
der and vagina is opened medially and transversally with the coagulating shears.

The dissection plane between vagina and bladder is easily identified. The an-
terior wall of the vagina is freed from its bladder attachments with the coagulat-
ing scissors or by blunt dissection (& Fig. 16.4). The dissection is continued for
4-5 cm, sometimes even more in case of a large cystocele.

Fig. 16.1. Peritoneal incision on promontorium
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16.5 Anterior Vaginal Dissection

Fig. 16.3. Vaginal retractor lifting anterior vaginal wall
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Fig. 16.4. Dissection of anterior vaginal wall

16.6 Fixation of the Mesh

A mersilene mesh is fixed to the anterior wall of the vagina and on the cervix and
isthmus portion of the uterus, in the presence of a uterus, or, after total hysterec-
tomy, on the remaining cervix.

The mesh and two nonabsorbable sutures with a 16-mm needle are inserted
through the 10-mm trocar. A straight grasping forceps is inserted at the level of the
left iliac fossa and a 5-mm needle holder is inserted through the umbilical trocar.
The mesh is sutured to the anterior vaginal wall with six stitches (© Figs. 16.5-
16.7). A final deep stitch sutures the mesh to the uterine cervix (© Fig. 16.8).

16.7 Tunnelling of the Mesh

A 10-mm dissector inserted through the umbilical port is tunnelled under the
peritoneum parallel to the right ureter (© Figs. 16.9-16.11). The dissector is then
passed through the uterine ligament from underneath into the previously dissect-
ed plane between bladder and vagina. The mesh is grasped with the dissector and
passed through this route back to the promontorium. This step is usually easier
after previous hysterectomy. Otherwise, the uterus can be mobilized with vaginal
instruments (© Fig. 16.12).
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16.7 Tunnelling of the Mesh

Fig. 16.6. Mesh sutured to the vaginal wall
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Fig. 16.8. Additional suture on uterine cervix
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16.7 Tunnelling of the Mesh

Fig. 16.10. Tunnelling performed with angulating instrument
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Fig. 16.11. Tunnelling of the mesh

Fig. 16.12. Anterior colpopexy
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16.9 Tips and Comments
16.8 Stapling to the Promontorium and Peritoneal Closure

The mesh is applied at the right tension to the vertebral ligament, and fixed with
helical Taks or with separate stitches of nonabsorbable 0 sutures (& Fig. 16.13).
Peritoneal closure is performed using absorbable sutures. A suction drainage may
be left (© Figs. 16.14, 16.15).

16.9 Tips and Comments

It is sometimes necessary to mobilize the sigmoid colon to obtain proper expo-
sure of the promontorium.

A very large and fibromatous uterus may render hysterectomy necessary. How-
ever, in most cases it is best to keep the uterus.

The mesh should never be stapled to the anterior vaginal wall!

An anterior colpopexy may be combined with a posterior colpopexy. A second
mesh is then needed.

There tends to be a leftward rotation of the uterus; this can be corrected by
plication of the uterine ligament on the right side.

Fig. 16.13. Stapling mesh to vertebral ligament
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Fig. 16.14. Peritoneal closure

Fig. 16.15. Peritoneal closure on promontorium
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Literature

A cervix fixation reduces the posterior rotation of the uterus.

The right tension to be exerted on the anterior vaginal wall can be assessed by
vaginal examination.

Median sacral arteries and veins should be avoided at the time of stapling or
suturing the mesh to the vertebral ligament on the promontorium.
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17 Laparoscopic Burch Colposuspension

17.1  Operating Room Setup: Position of the Patient

The patient is placed supine in a 20° Trendelenburg position. The surgeon stands
to the left of the patient with the scrub nurse to the surgeon’s left. The assistant
stands between the patient’s legs. The abdominal wall and perineal region are pre-
pared. The video monitor is positioned on the patient’s right side.

17.2 Recommended Instruments

A 0° endoscope

Two 10-mm trocars

Two 5-mm trocars

Three 5-mm fenestrated grasping forceps
A 5-mm straight grasping forceps
A 5-mm needle holder

A 10-mm dissector

A 5-mm coagulating shears

A 5- or 10-mm harmonic scalpel
Five-millimetre helical staples
Mersilene mesh

Nonabsorbable sutures

17.3  Position of the Trocars and Exposure

The pneumoperitoneum is created with a Veress needle at the lower margin of the
umbilicus. A left transrectal trocar is inserted 5 cm outside of the umbilicus for the
endoscope. The other operating trocars are inserted after inflation of the abdomi-
nal cavity: a 5-mm median suprapubic trocar, a 5-mm left iliac fossa trocar, and a
10-mm trocar at the lower margin of the umbilicus with a 5-mm reducer.

The abdominal cavity is then explored. A 20° Trendelenburg position enables
positioning of the small bowel in the upper quadrants of the abdomen. The rem-
nant of the left umbilical artery is easily identified. The peritoneum is incised lat-
eral to the umbilical artery (© Fig. 17.1).



234

17 Laparoscopic Burch Colposuspension

Fig. 17.1. Peritoneal incision left of bladder

17.4  Extraperitoneal Dissection of the Bladder

The peritoneum is incised with the coagulating shears and Retzius’ space is opened
easily. Cooper’s ligament is the first landmark. The pubic bone is exposed. Both
Cooper’s ligaments are dissected to the base of the femoral canal (© Fig. 17.2).
17.5 Lateral Bladder Dissection

A bladder catheter is in place and helps to identify the urethra. The anterior walls

of the vagina are carefully dissected laterally, with coagulating shears. The vagina
has a whitish appearance (© Fig. 17.3).
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17.5 Lateral Bladder Dissection

Fig. 17.3. Vaginal wall dissection left of urethra
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17.6  Mesh Fixation

Two nonabsorbable 2/0 sutures with a 26-mm needle and two mersilene meshes
3x1 cm are introduced. The needle holder is inserted through the umbilical port.
Two stitches are placed on both sides laterally to the urethra into the full thickness
of the vaginal wall (© Figs. 17.4, 17.5). A finger inside the vagina may check the
right passing of these stitches. One end of the mesh is sutured to the vaginal wall,
on both sides (© Figs. 17.6, 17.7). Both meshes should be placed symmetrically.

17.7  Maesh Fixation to Cooper’s Ligament

Both meshes are then stapled to either Cooper’s ligament in turn. The mesh is
straightened with a grasping forceps and three helical Taks are applied to Cooper’s
ligament (© Figs. 17.8, 17.9). Proper tension should be given to the mesh, sym-
metrically on both sides (© Figs. 17.10, 17.11).

17.8 Peritoneal Closure

The operative field is checked for bleeding and the peritoneum is closed with a
running suture (© Fig. 17.12).

Fig. 17.4. First stitch right to the urethra
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17.8 Peritoneal Closure
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Fig. 17.6. Suturing left-sided mesh
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Fig. 17.8. Traction on right-sided mesh
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Fig. 17.10. Left-sided mesh stapled to Cooper’s ligament
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Fig. 17.11. Final result

Fig. 17.12. Peritoneal closure
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Literature
17.9 Tips and Comments

The endoscope in a left lateral position leaves the umbilical port for dissecting
and easier suturing, but this peculiar disposure has to be remembered at every
step of the procedure.

An additional stitch can be made higher up on the vaginal surfaces to control
any slight cystocele.

A suction drainage can be left in the extraperitoneal space.

The bladder catheter is left in place for 24 h.

The vertical opening peritoneum leaves the bladder in place and facilitates
closing.

The tension on the meshes must be perfectly symmetrical.
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