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Preface

The sphere of surgery is ever changing , one of the
major changes at the end of thetintieth century was
minimally invasive surgery, especially endocopic
surgery, including laparoscopy .

Now endocopic procedures enter most fields of
surgery, both in urgent and el ective conditions.
Generaly, over the last few decades, it gained
international acceptance, and became a point of
interest for surgeons and gynecologists .It helped in
improving patient care, with shorter stay in hospital,
shorter period of absence from family and work.

| thought of an illustrated manual of Laparoscopy to
make understanding of the procedure easier for the
students and doctors, made them more familiar with
laparoscopic equipments and instruments.

The result was this colored atlas of |aparoscopy, |
hope that itwill be beneficia for our students and
colleagues.
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laparoscopy may help in better imagination and
perception of the procedures.
This book isthe result; | hope that it will be of value
to students and to our colleagues learning
laparoscopy.

Assistant Professor Dr. Hiwa Omer Ahmed

IX

INTRODUCTION

Early in 2002 | started Laparoscopic surgery in
Sulemani city in Sulemani Teaching Hospital, next
year gynecologists started |aparoscopic surgery in
Sulemni Maternity hospital.lt is worthy to mention
that Dr Dler Nuri Rashid was practicing diagnostic
gynecological laparoscopy using old system without
aVideo or an automatic insufflators, many years
before above mentioned date.

Thefirst Private Laparoscopic Hospital in Sulemani
was Hatwan Private Hospital opened on 14" July
2004.

Presence of laparoscopic facilities, in these hospitals,
increasing awareness of patients of their wellbeing
and good results of laparoscopic surgery changes the
attitude of both surgeons and patients from open to
laparoscopic surgery: specially for cholecystectomy,
appendectomy, liver and pancreatic biopsy,
explorative laparoscopy for undiagnosed abdominal
pain , ovarian pathology and investigation for
infertility.

All the knowledge of laparoscopy could not be gained
from one text book that adds to the difficulties for
beginnersin thefield, especialy in the imagination of
the procedure; therefore, we felt that a colored atlas of
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Access to body cavitiesin order to undertake surgical
procedures by other means than making alarge
incisions has been a technique waiting for itstime.
Laparoscopy is the technique of the new millennium

3

for doing most of abdc erations. Thisisa
form of Minimally Inv__. . _ __.gery and it is one of
the most significant advancement of Surgery which
took place in the 20th century. Currently, Minimal
Access Surgery is the broad umbrella under which all
endoscopic surgeries are placed.

L aparoscopic surgical techniques are being applied to
agrowing number of surgical procedures. Patients are
attracted to the reduced pain and faster recovery
associated with the procedures, and surgeons are
finding that |aparoscopic surgery matches traditional
open procedures in terms of effectiveness

Trandlated from the Greek, "Laparoscopy” means
examination of the abdomen with a scope, which is
also known as an Endoscope. An Endoscope in the
bladder is cystoscopy and in the uterusis
hysteroscopy and so on. The other terms loosely used
are key-hole surgery and laser surgery.

HISTORY

Surgery isthefirst and the highest division of the
healing art, purein itself, perpetual in its applicability,
aworking product of heaven and sure of fame on
earth” - Sushruta (400 B.C.)
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1806, Philip Bozzini, built an instrument that could be
introduced in the human body to visualize the internal
organs. He called thisinstrument "LICHTLEITER"

. Bozzini used an aur lbe to visualize the
genitourinary tract. The .o, ...uminated by a wax
candle, had fitted mirrors to reflect images.

1853, Antoine Jean Desormeaux, a French surgeon
first introduced the 'Lichtleiter™ of Bozzini to a
patient. For many surgeons he is considered as the
"Father of Endoscopy”.

1867, Desormeaux, used an open tube to examine the
genitourinary tract, combining alcohol and turpentine
with aflame in order to generate a brighter, more
condensable beam of light.

Explaining laparoscopic surgery is best accomplished
by comparing it to traditional surgery. With
traditional or 'open’ surgery, the surgeon must make
an incision that exposes the area of the body to be
operated on. Until afew years ago, opening up the
body was the only way a surgeon could perform the
procedure. Now, laparoscopy eliminates the need for
alargeincision. Instead, the surgeon uses a

laparoscope, athin t ike instrument that
providesinterior vie.._ _. ..._ body.The earliest
recorded references to endoscopy date to ancient
times with Hippocrates.

In his description there is explanation of rectum
examination with a speculum. Moreover, Hippocrates
treated these life-threatening conditions with
minimally invasive approaches.

1585, Aranzi was the first to use a light source for an
endoscopic procedure, focusing sunlight through a
flask of water and projecting the light into the nasal
cavity

1706, The term “trocar,” was coined in 1706, and is
thought to be derived from trochartor troise-quarts, a
three-faced instrument consisting of a perforator
enclosed in ametal cannula
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1869, Commander Pantaleoni used a modified
cystoscope to cauterize a hemorrhagic uterine growth.
Pantaleoni thus performed the first diagnostic and
therapeutic hysteroscopy

1901, Dimitri Ott, a Petrograd gynecologist wore
head mirrorsto reflect light and augment visualization
and used access technique in which a speculum was

6
introduced through an ir the prior fornix in a
pregnant woman. 1868, Kussmaul 1ed the first
esophagogastroscopy .. « professional sword
1901, The first experimental laparoscopy was swallolr, initiating efforts at instrumentation of the
performed in Berlinin 1901 gastrointestinal tract. Mikulicz and Schindler, holver,

are credited with the advancement of gastroscopy
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1911, Bertram M. Bernheim, from Johns Hopkins
Hospital introduced first laparoscopic surgery to the
United States. He named the procedure of minimal
access surgery as "organoscopy". The instrument used

was a proctoscope of inch diameter and
ordinary light for illumin sused.

1911, H.C. Jacobaeus, again coined the term
"laparothorakoskopie' after using this procedure on
the thorax and abdomen. He used to introduce the
trocar inside the body cavity directly without
employing a pneumoperitoneum.

1918, O. Goetze, developed an automatic
pneumoperitoneum needle characterized for its safe

by German surgeon Georg Kelling, who used a
cystoscope to peer into the abdomen of a dog after
first insufflating it with air. Kelling also used filtered
atmospheric air to create a pneumoperitoneum, with
the goa of stopping intraabdomina bleeding
(Ectopic pregnancy, bleeding ulcers, and pancreatitis)
but these studies did not find any response or

8

supporters.  Kelling xd a high-pressure
insufflation of the abuu.wiww cavity, a technique he
called the "L uft-tamponade” or "air-tamponade’”.

1910, H.C. Jacobaeus of Stockholm published a
discussion of the inspection of the peritoneal, pleural
and pericardial cavity.
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approach. He used laparoscopy as a diagnostic

method for liver and gallbladder disease.
10

11

introduction to the per vity.

The next decade and a half saw an interruption of
technological advances and a lack of any substantia
development in endoscopy due to World War 1.

1920, Zollikofer of Switzerland discovered the benefit
of CO2 gas to use for insufflation, rather than filtered
atmospheric air or nitrogen.

1929, Heinz Kak, a German gastroenterologist
developed a 135 degree lens system and a dual trocar.

1934, John C. Ruddock, an American surgeon
described laparoscopy as a good diagnostic method,
many times, superior than laparotomy. John C.
Ruddock used the instrument for diagnostic
laparoscopy which consisted a built-in forceps with
electro coagulation capacity.
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1938, Janos Veress of Hungary developed a specidly
designed spring-loaded needle. Interestingly, Veress
did not promote the use of his Veress needle for
laparoscopy purposes. He used veress needle for the
induction of pneumothorax. Veress needle is the most
important instrument today to create pneumo-
peritoneum. Veress needle consists of an outer
cannula with a beveled needle point for cutting
through tissues. Inside the cannula of verses needle is
an inner stylet, stylet is loaded with a spring that
spring forward in response to the sudden decrease in
pressure encountered upon crossing the abdominal
wall and entering the peritoneal cavity.
13

1936, Boesch of Swit:
first laparoscopic tuba

12

credited for doing the
ion
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1944, Raoul Pamer, of Paris performed
gynaecologica examinations using laparoscopy and
placing the patients in the Trendelenberg position, so
air could fill the pelvis. He aso stressed the
importance of continuous intra-abdominal pressure
monitoring during alaparoscopic procedure.

1953, The rigid rod lens system was discovered by
Professor Hopkins. The credit of videoscopic surgery
goes to this surgeon who has revolutionized the
concept by making this instrument.

15

1960, Kurt Semm, a f Jynaecologist, who
invented the automatic ... wuOr. His experience
with this new device was published in 1966. Although
not recognized in his own land, on the other side of
the Atlanticc both American physicians and
instrument makers valued the Semm’s insufflator for
its ssmple application, clinical value, and safety.

e

r

il

L

S

1939, Richard W. Tédlinde, tried to perform an
endoscopic procedure by a culdoscopic approach, in
the lithotomy position. This method was rapidly
abandoned because of the presence of small intestine.

1939, Heinz Kalk published his experience of 2000
liver biopsies performed using local anaesthesia
without mortality.

14
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1973, Gaylord D. Alexa
safe loca and generw
|aparoscopy.
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{oped techniques of
wwthesia stable for

1960, British Gynaecologist Patrick Steptoe adapted
the techniques of sterilization by two puncture
technique.

1966, Kurt Semm introduced an automatic
insufflation device capable of monitoring intra-
abdominal pressures. This reduced the dangers

16

associated with insul the abdomen and allold
safer laparoscopy.

1970, Gynaecol ogists had embraced |aparoscopy and
thoroughly incorporated the technique into their
practice. General surgeons, despite their exposure to
laparoscopy remained confined to traditional open
surgery.

1972, H.Coutnay Clarke first time shold laparoscopic
suturing technique for hemostasis.
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device of similar design to a standard cannula but
attached to an olive-shaped sleeve was developed by
Hasson. This sleeve would dlide up and down the
shaft of the cannula and would form an airtight seal at
the fascial opening. In addition, the sharp trocar was
replaced by a blunt obturator. This cannulais held in
place by the use of stay sutures passed through the
fascial edges and attached to the body of the cannula

1980, In United Kingdom Patrick Steptoe, started to
perform laparoscopic procedures.

19

1983, Semm, a German )gist, performed the
first laparoscopic appent. ceveury.

1985, The first documented | aparoscopic
cholecystectomy was performed by Erich Mihe in
Germany in 1985.

1987, Ger reported first laparoscopic repair of
inguinal hernia using prototype stapeler.

1987, Phillipe Mouret, has got the credit to perform
the first laparoscopic cholecystectomy in Lyons,
France using video technigue. Cholecystectomy is the
laparoscopic  procedure which revolutionized the
general surgery.

1977, First Laparoscopic assisted appendicectomy
was performed by Dekok. Appendix was exteriorized
and ligated outside.

1977, Kurt Semm first time demonstrated endoloop
suturing technique in laparoscopic surgery.

18

1978, Hasson introduced an alternative method of
trocar placement. He proposed a blunt mini-
laparotomy which permits direct visualization of
trocar entrance into the peritoneal cavity. A reusable
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1989, Reddick and Olsen reported that CBD injury

after laparoscopic cholecystectomy is 5 times that

with conventional cholecystectomy. As aresult of this

report USA government announced that surgeons

should do at least15 laparoscopic cholecystectomy 1988, Hary Reich peformed laparoscopic
lymphadenectomy for treatment of ovarian cancer.

21
under supervision befc | alold to do this 20
procedure on their own. 1989, Harry Reich d first laparoscopic
hysterectomy using dessication; later he
1990, Bailey and Zucker in USA popularized demonstrated staple.  w.. finaly sutures for
laparoscopic anterior highly selective vagotomy |aparoscopic hysterectomy.

combined with posterior truncal vagotomy.
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EQUIPMENTS
AND
INSTRUMENTS
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v,\. EqQuipme

In the Operative room \un,, we need the following
equipments;

\. Ordinary operative room equipments; as any
|aparoscopic operations may be changes to
open surgery. So we need every thing which is
necessary for open surgery like, ceiling lights,
sucker, cautery ( coagulation ) machine, ...etc

. laparoscopic equipments, in atrolley ,
composing of ;

*Monitor and Video System
*Camerareceiver

*Light Source

* Coagulation, cutting machine.

* CQ. insufflators

* Suction, Irrigation unit

v,),\: Video system

Y,9,,): Camera L apar oscopic trolley
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Camerareceives the images from the
telescope and displaysit viathe video system
on both monitors’ .It attaches over the
laparoscope eyepiece and in some casesit is
_ an integral part of the scope. Camerasvary in
Y,\,), Y. Camerarecever sensitivity and i~~~ identification according
tothenumber of 34 ips; asingle chip

A sophisticated a 35 which changes two camera has ares ¢o- lines per inch.

colored picturest lored or colored
near normal pictu 1thetrolley, o
which the camera will be connected

telecam DX pal

v,\,Y. Light source
While athree chip resolvesimagesto v-- lines

A high intensity cold light source such as per inch.

xenon or ahalideis required to provide

sufficient light, which gives near normal

colors and abolishes the shadow of the

instruments

XENON NOVa

| 4
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v,),¥. Telescope

It isadender multi rigid lens system, either ¢
or v»mm in diameter and ¥o cm in length with
different angle. Usually we use either + or -
angle scope.

) M_L@Eu

.\"f

v,\,t. Light cable

36

A sheath containing of fiber optics
to transmit the light from the light source to
the telescope
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front of the surge
unnecessary effor
the assistant.
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er to savetime and
of the surgeon or
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v,\, ¢ Monitors

A light resolution monitor should be compatible with
the camera, for single chip cameraastandard«- - line

per inch monitor is adequate. The larger the monitor,
the clearer the image

We need two monitors first in front of the camera
man and or assistant and second in

=
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. N R -
3. UItrasoniccoaguIatiét]i,cuttingmachinecalled ¥, \,0. COagL 40 glngruments

Harmonic This party may be of Je, chronologically they
are;
1. Electric coagu. w: v ., LUtting machine

autocon 200

2. Laser coagulation, cutting machine
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4. Ligasurecoa 42  cutting machine
43 whichisjust electr ation, cutting machine,
with special range h and specia hand

instruments which 1> uminu- regulating negatively
feed backing the machine to stop in certain
temperature
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Controlled pressure insufflation of the

peritoneal cavity is used to achieve the necessary
work space for laparoscopic surgery by distending the
antero-lateral abdominal wall and depressing the
hollow organs and soft tissues. Carbon dioxide isthe
preferred gas because it does not support combustion,
it isvery soluble which reduces the risk of gas
embolism, and is cheap.

Automatic insufflators allow the surgeon to
preset the insufflating pressure, and the device

supplies gas until the required intra-abdominal 44
pressureisreached. Tt~ _ " ior activates and ) .

delivers gas automatic & | the intra-abdominal “,\’ 1. COY I ators
pressure falls becase ape or |eakage from The Electronic CO2 Laproriattor is ageneral
the ports. The requirec o pressure and flow

purpose insufflation unit for use in laparoscopic

can be set exactly using jog keys and digital displays. examinations and operations.

Insufflation pressure can be continuously varied from
0 to 30 mm Hg; total gas flow volumes can be set to
any valuein therange 0-9.9

Patient safety is ensured by optical and

acoustic alarms as well as several mutually
independent safety circuits. The detail function and
guadro-manometric indicators of insufflator is
important to understand safety point of view. The
important indicators of insufflators are preset
pressure, actual pressure, flow rate and total gas used.
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Thisis a unite which enable the surgeon to use both
irrigation and suction via same hand instrument

: Suctic *° ‘rigation

47 unit
It isused for flushing th 1al cavity
and cleaningduringend ~ perations. It has
been designed for use with the 26173 AR suction e —
/ingtillation tube. Its electrically driven duomat

pressure/suction pump is protected against entry of
bodily secretions. The suction irrigation machineis
used frequently at the time of laparoscopy to make the
field of vision clear. Most of the surgeons use normal
saline or ringer lactate for irrigation purposes.
Sometime heparinized salineis used to dissolve blood
clot to facilitate proper suction in case of excessive
intra-abdominal bleeding.
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In developing countries, disposable

nstruments are very rarely used because labour cost is

low compare to the cost of disposable instrument.
In Europe and USA, surgeons often choose to

use disposable instrument in order to save high labour

cost. The main advantage of disposable instrument is
high performance due to its sharpness and reduced
chance of disease transmission due to certified high-
end factory sterilization. However, once discarded,
environment concerns are raised about disposal and
biodegrability of disposable instruments. Ideally
disposable instrument should not be used repeatedly
because handling, sorting, storing and sterilization
make these instrument questionable. The disposable
instruments are not sterilized properly by dippingin
gluteraldehyde because they are not dismountable.
Insulation of disposable instrument also can be torn
easily which can lead to electrosurgical injuries.

49
2.2.1: Veress lle

Veress needle was invereu vy achest physician for
aspiration of pleural effusion keeping in mind that its
spring mechanism and blunt tip will prevent the
injury of lung tissue. Veress needle consists of an
outer cannulawith a beveled needle point for cutting
through tissues. Inside the cannulais an inner stylet,
which isloaded with a spring that spring forward in
response to the sudden decrease in pressure
encountered upon crossing the abdominal wall and
entering the peritoneal cavity. The lateral hole on this

INSTRU 4@ TS

Several factors should lered at the

time of choosing laparoscopic instrument, including
codt, availability and reliability. Reusable instruments
are expensive initially but in long rum they are cost
effective. The disposable instrument cost isless
compared to re-usable but patient cost isincreased. In
many countries re-use of disposable instrument is
seen.
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stylet enables CO, gasto be delivered intra-
abdominally.

Veress needleis used for creating initial
pneumoperitoneum so that the trocar can enter safely
and the distance of abdominal wall from the
abdominal viscera should increase. Veress needle
technique is the most widely practiced way of access.
Before using veress needle every time it should be
checked for its potency and spring action. Veress
needle is available in three length 80mm, 100mm,
120mm. In obese patient 120mm and in very thin
patient with scaphoid abdomen 80mm veress needle

should beused. Veressn 51 uld be held
like adart at thetimeof i
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Conical tipped trocars are supposed to be less
traumatic to the tissue.

52

2.2.2: TROC nd
CANNULA

The word “trocar” is usually used to refer to
the entire assembly but actual trocar is astylet which
isintroduced through the cannula. The trocars are
available with different type of tips. The cutting tips
of these trocars are either in the shape of athree
edged pyramid or aflat two edged blade.
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Most of the disposable plastic trocar has a
spring loaded mechanism that withdraws the sharp tip
immediately after it passes through the abdominal
wall to reduce the incidence of injury of viscera
Trocar and cannula are of different sizes and diameter
depending upon the instrument for which it is used.
The diameter of cannularanges from 3 mm to 30 mm;
the most common size is 5mm and 10 mm. The metal
trocar has different type of tipsi.e. pyramidal tip,
Eccentric tip, conical tip or blunt tip

depending on the surgeon’s experience.

All thecannulahasvalve 95  sm at thetop.
Vaves of cannula provic air seals,

Thetip can be penetrated through the parietal wall
without cutting and decreased risk of herniation or
haemorrhage is reported.

Cannulas are in general made from plastic or

metal. Plastic devices whether they are transparent or
opaque, need to be designed in such away asto
minimize the reflection of light from the tel escope.

Reusableand disposal 94 sare

constructed by a comb “metal and plastic.
Thetip of disposablet atwo edged blade.
These are very effective aw pa etrating the
abdominal wall by cutting the tissue as they pass
through.
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Surgeon should remember that sharp

trocar s although looking dangerous ar e actually
better than blunt one because they need lessforce
to introduce inside the abdominal cavity and
chances of inadvertent forceful entry of full length
of trocar isless.

Thereis aways a difference in the marked

exterior diameter of the cannula and the interior
usable diameter. The end of the cannulais either
straight or oblique. An obliquetip isfelt to facilitate
the easy passage of the trocar through the abdominal
wall.

Trocar and cannula should be held in

proper way in hand so that head of thetrocar
should rest on the thenar eminence, the middle
finger should rest over thegasinlet and index
finger ispointed towardsthe sharp end of the
trocar.

57

: REDU( >

Mot of the time the pot of the reusable clip applier
,which is 10mm ,used for introduction of other hand
instruments like grasper, dissecting forceps ,suction
irrigation tip or for coagulation hand piece which are
5mm in girth. To prevent loss of insufflated CO,

which allow instruments to move in and out within
cannula without the loss of pneumoperitoneum. These
valves can be oblique, transverse, or in piston
configuration.

These valves can be manually or automatically
retractable during instrument passage.

Trumpet typevalves: 56  -esent which

provide excellent seal< rarenot as practical as
some of the other systt / require both hands
during instrument ins& uun, winCh may explain why
they are less often used in advanced |aparoscopic
Ccases.

The flexible valves limit the carbon dioxide

leaks during work whatever the diameter of the
instrument used.
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from 10mm cannula, we will be obliged to use
reducer to seal the defect and allow 5mm instrument
we could call the reducer 10mm to 5 mm adapters.
There are two types of reducers, the old oneisaslong
as the cannula needs to be put and on change to
10mm instruments like clip appliers to be removed
which takes up to one minute of the time at each
insertion.

While the new type of reducer is a piece attached to
the base of the cannula, needs seconds to be put and
removed each time.

58
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2.2.4; L aparoscopic Hand
I nstruments

Laparoscopic hand instruments vary in diameter from
1.8 to 12mm but majority of instruments are designed
to pass through 5 to 10mm of cannula. The hand
instrument used in laparoscopic surgery are of
different length (varies company to company and
length of laparoscopic instrument varies from 18 to
45cm) but they are ergonomically convenient to work
if they have the same length of approximately 36 cm
in adult and 28 cm in pediatric practice. Shorter
instruments 18 to 25cm are adapted for cervica and
pediatric surgery. Certain procedures for adult can
also be performed with shorter instrument where the
space is constricted. 45cm instruments are used in
obese or very tall patients. For better ergonomics half
of the instruments should be inside the abdomen and
half outside. If half of the instrument isin and half
out, it behaves like class 1 lever and it stabilizes the
port nicely so the surgery will be convenient.

Most of the laparoscopic procedures require a mixture
of sharp and blunt dissection techniques, often using
the same instrument in a number of different ways.
Many laparoscopic instruments are available in both
re-usable and disposable version. Most re-usable
instruments are partialy dismountable so that it can

61
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Different Handles of Hand instr ument

Certain instruments handle are designed to
allow locking of the jaw.

This can be very useful when the tissue needs

to be grasped firmly for long period of time
preventing the surgeons hand from getting fatigue.
The locking mechanism is usually incorporated into
the handle so that surgeon can easily lock or release
the jaws. These systems usually have aratchet so that
the jaws can be closed in different position and to
different pressure.

63

be cleaned and washes properly. Some manufacturer
have produced modular system where part of the
instrument can be changed to suit the surgeon favorite
attachment like handle or working tip.

Most |aparoscopic instruments like graspers

and scissors has basic opening and closing function.
Many instrument manufacturers during past

few years are able to rotate at 360 degree angle which
increases the degree of freedom of these instruments.
Certain types of instrument offer angulations

at their tip in addition to usual 4 degree of freedom.
These instruments are used to avoid obstacles and for
the lateral grasping when the instrument is placed
outside of the visual field. Thisfeatureis available for
both re-usable as well as disposable instrument. The
complex mechanism of such instrument makes their
sterilization very difficult.

A variety of instruments, especially retractors

have been developed with multiple articulations along
the shaft. When these are fixed with the tightened
cable the instrument assumes arigid shape which
could not have been introduced through the cannula
Most of the hand instrument has three detachable
parts.

1. Handle,

2. Insulated outer tube and

3. Insert which makes thetip of the
instrument.

62
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Some multifunctional Laparoscopic handle

has attachment for suction and irrigation and some
time hand switch for cutting and coagulation switch
of electrosurgery.

Cuschieri Ball Handle isinvented by Prof. Sir
Alfred Cuschieri. This handle lies comfortably in
surgeon’s palm.

This design reduces the fatigue of surgeon

and eases rotation of the instrument by allowing
rotation within the palm rather than using wrist
rotation. Squeezing the front of the handle between
the thumb and the first fingers increases the jaw

closing force; squeezing the rear of the handle
between the thenar eminence of the thumb and last
fingers opens the jaws.

Cuschieri pencil handle also has great

ergonomic value specialy when used with needle
holder.

This handle alows the angle between the
handle and the instrument to be altered to suit the

surgeon’s wrist angle. The conveniently placed lever

of this pencil handle when pressed can change the
angle. Just like ball handle, pressure at the front
increases the jaw closing force while pressure at the
rear opens the jaw.

Most of the Laparoscopic instruments handle
has attachments for unipolar electrosurgical lead

>

and many have rotator mechanism to rotate
the tip of the instrument.
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Most of theinstruments are composed of

Handle
Insert or the shaft
Tip
66
All are different in theti n handle
Sowetry to show youtt 1einstrument in

each group to make easy for recognition

65

Outer Sheath of Hai ument

Theinsulation covering of outer sheath of

hand instrument should be of good quality in hand
instrument to prevent accidental electric burn to
bowel or other viscera.

Insulation covering may be of silicon or plastic,at
the time of cleaning the hand instrument, utmost care
should be taken so that insulation should not be
scratched with any sharp contact. A pin hole breach in
insulation is not easily seen by naked eye but may be
dangerous at the time of electro surgery.

Insert of Hand I nstrument

Insert of hand instrument variesonly at tip. It

may be grasper, scissors, or forceps. This grasper may
have single action jaw or double action jaw. Single
action jaw open less than double action jaw but close
with greater force thus, most of the needle holders are
single action jaw. The necessary wider opening in
double action jaw is present in grasper and dissecting
forceps. Single action graspers and dissectors are used
where more force is required.
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67

68

2.24.1: GRAS. ... 5
DISSECTING FORCEPS

Used to grasp, hold, retract and rotate the
intraabdominal viscer a;

*singlejaw
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Gynecology grasper

Doublejaw
72 71
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2.2.4.2; Dissetc 75 3iopsy 77
for ceps

It also composed of three parts the handle ether
ordinary

B — 20173 ST VA <
—— .

Spring-loaded handle

SIETE MDD

The shaft is same in all types, while the tips are
different
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2.2.4.3. Sponc der
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2.2.4.4: SCiss g

It aso has three parts;

Handle may be ordinary

Or it rhay be dender

While tne up 1s or airrerent type ana sizes

C%aptew H Equipmemts and ‘ngtrumemts.Joc
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2245 Coagl " g ¢ 87
Instruments

Also it consists of three part handle which is either
slender

Or ordinary as other laparoscopic hand instruments,
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90 Whiletheshaftinsame 89 s, but thetipsare
of different type and size
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Sometype hooked inthe 94  h used for dissection 93
especially fine dissectiol e structures or to

pass under and coagul att vessels
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2.2.4.6: Clip e lip Applier

The application of small clip is adequate to
completely occlude both artery and ducts like cystic
duct. Two types of clip are available, one metal

The other manufactured from polydioxanone(PDYS)
,which are 6 or 9 mm in length.

One type has a channel for irrigation which used for
dissection and coagulation at same time

95

Some other has straight tip which used for puncturing
cysts or tough capsules
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2.2.4.7: Nee "98- Jlder

It composes of three dleiselongated with
strong locking syster.. ... ...nfortable grip,

The metal clip appliers are 10mm instruments which
introduce the clip into the abdomen in the open
position,

o

the jaws are placed around the vessel or the duct to be
occluded and brought together by squeezing the
instrument’s handle, thus crushing the clip. They are
either single reusable instruments which are reloaded
after each application or disposable multiload
appliers.
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New generation needle holders are angulated, could
be rotated to any wanted angle

Another type of needle holder has integrated scissors
which saves the time of changing the needle holder
to scissors.

e ——————— 100 ‘H‘L .

P g

The needles are special and have different shape
whichislike a spoon

Shaft issamein al types while thetip is either curved
or straight

Usually thy are sed in pairs one for rasping the eye
end of the specia laparocopic needle the other to
grasp the tip of the needle after piercing the tissue

Some new needle holders also capable on grasping of
the sutures

99
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2.2.4.8: Knots 102

Different types of Knots
abdominally

C%aptew H J;quipmemtg amJ ‘ndvumemtso‘oc

1sed itra-

ey

26173 AH

R e SR T

26173 L/LE

LEgan, gt rsems @
26173 LA/LF

Eitha‘ they AU vVVvILIT L]
thread after eachuse 101

11 Vo 1vosasu VVILI1 a
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2.2.4.9: Knot p~! A~
103

Ligatures inside the body 2eds special
instruments for holding t d knot holders

2.2.4.10: Endc

Ready threads in the form or prepared knot used for
legation of a pedicle like appendicular stump

26596 R SCARFI Knot Tier,
size 5 mm, for extra-
corporeal knotting,

hength 36 em. Q
y
g

Also we need some instrument to push the knot to the
desired point called knot pusher

T
|
.Jlrl
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Typel

3140 KA Applicator [or endo-ligature of bleeding vessals
and for apolication of the 3 mm nzedle holder
26173 LS in trocar size 6 mm, calor code: black.

= T

Type 2

. . 105 .
L o e 2.2.4.11: Fas ituring

mi place the Fascial Closure Instru-

my re into subcutaneous tissue di-

res ©0 trocar cannula. Incorporate all

tiSa,.lu iaymia as ntry is made into the peritoneal L

cavity. Release suture. When 10mm trocar put or incision of 10mm trocar
overstretched, there is possibility of herniaformation

flemcw?h instmment.ll.eave adzquzte loop of su- through thedefect . Soitis mandatory to suture the

ure in the peritoneal cavity and adequate extra- .

corporeal tails. fascial defect.

We have two types o fascia suturing:

Again, under direct vision, reinsert Fascial Closu-
re Instrument, without suture, on opposite side of =

trocar cannula. Place into the subcutaneous k§=—_

tissue incorporating all tissue layers.
Grasp and retrieve the suture.

Remove instrument. The forceps will hold suture
securely upon removal.
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2.2:Thetrocar tubeisremoved and the
J-needleisinserted through theincision
under endoscopic guidance.

Gentle pressureisapplied to the fascia as
the needleiswithdrawn, angling the
needle so that it catches only the fascia

and none of the subcutaneous tissue or
skin 2.1: Fascial suturing with Type 1

Thefollowil 1207 turesare
showing sutu vith Type 2

2.3 After withdrawing the needle, which
has now engaged the fascia, the eye of
theneedleisthreaded with a suture.




Co‘ov At‘ag O]C Lapavoscopq

Co‘ov At‘as o}E I\apawoscopq

C%aptew H J;quipmentg amJ ‘mstrumemtg.Aoc C%aptew H Equipmemts amA ‘ngtwumemtsaoc

2.6: The only thing that now remains
iIsto removethe J-needle. It is
returned to the abdomen, and

car efully positioned for removal,
which can bethetrickiest and
sometimes most frustrating part of the
procedure. By applying pressureto
the back side of the" J," the needle
can usually befreed from theincision

2.2.4.12: STAF 10 RS

In some operation we neel JIre ends or sides of
bowel , may needs 30 or more stitches, needs
experience and long time.

. Medical technology solved this problem by
emerging of new instrument called staplers which cut
and suture the tissue on shooting of the instrument
after insertion. The tip of the staplers must be loaded
by staples after each use

2.4: Thethreaded J-needleisthen
pushed back into the abdomen and
rotated 180 degrees. The surgeon
momentarily looks at the video screen to
verify safe positioning of the needle. The
rotated needleisthen delivered back out
of theincision, catching the other side of
thefascia
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Blunt instrumentstor¢ nd restrain part of

CH OLANGl ( 'APHY viscerain order to pro ‘ter accesstothe

surgical site. Most of them have several fingerlike
projections .could beinserted either via5 or 10mm
trocars
During some laparoscopic cholecystectomy , the
surgeon needs to gain an idea about extrahepatic
biliary tree. This done by what is called |aparoscopic
operative cholangiography .
The water soluble dye could be injected in to the
common bile duct(CBD) by two ways;
1. Direct injection of the dye into the CBD
2. Viacystic duct.
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cannula and second camerafitted to the eyepiece of
the endoscope, helpsin taking biopsy from inside the
ducts

) 'n."

1~

) 114

B
EQUIPMENT

L aparoscopy isan art to do great things through
small openings

The preferable way isto use Oslon clamp with asize
6G Chevaseau catheters. the clamp consist of hollow
lightweight aluminum cylinder approximately 30 cm
long with a caliber which fits a5mm port snugly.
The distal end of the clamp consists of pair of
opposing U-shaped jaw parallel to the long axis of the
instrument which are controlled using afinely
graduated ratchet mechanism the handle of the clamp
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Some time the surgeon needs to look inside of the bile
ducts by special flexible endoscope called
cholangioscope, could be introduced via 5mm
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It has been shown that ~~~+lication rates decreases
sharply as more laparc 116 procedures are

performed. Similarly t ation time is longer
during the learning phi decreases with
experience.

Thus, it is of primeimportance to ensure that a
surgeon introduced to this particular operation is
taught a correct technique. Few studies have focused
on the actual learning process of a certain operation,
although it is generally accepted that each procedure
involves a specific learning curve, which is defined as
the period before which acceptable quality is reached.
For al surgical procedures, a surgeon’s learning
curve can be anticipated. It has been proposed that the
first 50 laparoscopic surgeries performed in a center

Surgical competence entails a combination of
knowledge, technical skills, decision making,
communication skills, ar . _ ~¥ship skills. Technical

skill consists of dexterity 115 dgment based on
knowledge. Laparoscopi ry requires specific
skillsin hand-eye co-ort 1 and due to the lack of

manual contact with the tissue and the restricted
instrument mobility, the need for specific training is
obvious.
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and thefirst 20 performed by an individual surgeon
present the highest risk for complications.

In the devel oped world training equipments became
apart of any laparoscopic center.

Theideaisto help beginnersto pass the learning
curve and period safely. This period considered to be
thefirst 13 to 30 laparoscopy for any surgeonsin
which the morbidity may occur.

Therearetwo typesof laparoscopy trainers

2.4.1: Box trainers

Training involves the use of box trainers with either
innate models or animal tissues; it lacks objective
assessment of skill acquisition.

It issimple as shown in the foll~wing pictures, itisa
container resembling theabc 117 and you could put
any animal viscerain it. Thre y ports you
could introduce the instrume do the procedures
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clear that practice on simulators improves
performance on that simulator

2.7 Programrgeagi mulator
machine

120

2.4.2: Simulator - based
training

Second training equipment is sophisticated digital
computerized system called |aparoscopic simulator,
which programmed in away contains different
operations,. When you train on it, the program will
give you feedback and scores your job.

Simulator defined as “a task environment with
sufficient realism to serve a desired purpose *
Undergoing structured training of basic skillstraining
on the Minimally Invasive Surgica Trainer simulator
(Mentice AB, Gothenburg, Sweden) followed by knot
tying training on the LapSim simulator (Surgical
Science, Gothenburg, Swe 119

The advanced Dundee enc > psychomotor

trainer (ADEPT) was orig......, «esigned as atool for
the selection of trainees for endoscopic surgery, based
on the ability of psychomotor teststo predict innate
ability to perform relevant tasks. Surgical simulators
are convenient, flexible, and easier to standardize than
their real-life counterparts.

Simulators claiming to be effective in the acquisition
and evaluation of laparoscopic skill are not lacking.
For minimally invasive surgery, they range from
mirrored boxes to costly virtual reality interfaces, Itis
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2.8. Simulating Gall bladder and
liver
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2.10: Simulating cystic duct and
artery clipping with scoring

2.4.3: Virtual ™* ity

Virtual reality is definec [lection of
technologiesthat allow| |  ointeract efficiently
with three dimensional computerized databasesin rea
time by using their natural senses and skills. Surgical
virtual reality systems allow interaction to occur
through an interface, such as alaparoscopic frame
with modified laparoscopic instruments. The
minimally invasive surgical trainer-virtua reality
(MIST-VR) system was one of thefirst virtual reality
|aparoscopic simulators devel oped as atask trainer.

2.9: Simulating hepato-duodenal
ligament dissecting cystic duct
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Cystic duct 50

Complete

Cutis OK Second medial clip is OK
5 £ a2 |

Lateral clip is OK _ " First medial clip is OK

Cystic artery 50
Complete

Second medial clip is OK

Cutis OK
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laparoscopic cholecystectomy FVC is reduced by 3.1: Anesthesia for laparoscopic surgery
approximately 30% and isnormal at 24 h Anesthetic management for patients undergoing
postoperatively. laparoscopic surgery must accommodate surgical
Reduced post operativeileus. requirements and allow for physiological changes
Earlier mobilization. during surgery. Monitoring devices are available for
Shorter hospital stay which resulting in early detection of complications the possibility of the
reduction overall medical cost. procedure being converted to open laparotomy needs

to be considered

3.2: Thefollowing monitoring device should be
routinely used at laparoscopic surgery:
3.2.1: Electrocardiogram

Compared to laparotomy the major advantages

3.2.2: Sphygmomanometer are
3.2.3: Airway pressure monitor - Reduced tissue trauma required for surgical
3.2.4: Pulse-oximeter exposure so better cosmetic.

Reduced wound size and post operative pain
Improved post operative respiratory function:
following open cholecystectomy FVC is

Reduced by approximately 50% and changes are
still evident up to 72 h postoperatively. Following
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system for monitoring the concentration of exhaled
CO,, consisting of a sensor placed in the breathing
circuit or atube that carries part of the exhaled gases
to the analyzing device, a mass spectrometer or an
infrared spectrometer, and devices to provide
continuous visua (cathode ray tube) and graphic
(printer) displays.

Capnogram: areal-time waveform record of the
concentration of CO, in the respiratory gases.

&
o}

PCO;  {mm Hg)
2
m

0 i,
I | |
I 1 |
Expiration Ingpiratiocn "he

U e oy

= B : dead space and aveolar
CO,

= C:aveolar plateau

= D :end-tida CO;tension
(PETCOy)

3.2.6: Peripheral nerve stimulator
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3.2.5: Capnography : End tidal CO2
concentration (PETCO2) monitor
: monitoring of the concentration of exhaled CO; in
order to assess the physiologic status of patients with
acute respiratory problems or who are receiving
mechanical ventilation and to determine the adequacy
of ventilation in anesthetized patients. Capnograph: a
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In patient with sever cardiopulmonary compromise
useintra-arterial blood pressure and CV P monitoring.

CELSIUS

111 THERMOCOUPLE THERMOMETER
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Respiratory:

Diaphragmatic displacement, reduced lung volumes
and compliance, increased airway resistance,
increased ventilation/perfusion mismatch, hypoxia
/hypercapnia from hypoventilation, increased risk of
regurgitation.

Cvs
Increased systemic vascular resistance raised mean
arterial pressure, compression of inferior vena cava,
reduced venous return, reduced cardiac output.
Renal:

Reduced renal blood flow, reduced glomerular

filtration rate, reduced urine output

3.4: Patient positioning .with upper abdominal
procedures the patient is placed head up position .the
usual tilt is 15-20 degrees .some left tilt is usua for
cholecystectomy. This posture may further affect
CVS.

Systematic carbon dioxide absorption may produce
Hypercarbia and acidosis.
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3.3 Intra-oper ative effects of lapar oscopic
surgery:

Pneumoperitoneum raises intra—abdominal pressure.
Physiological changes are minimized if intra-
abdominal pressure <15mmHg. This value should be
monitored on the insuflation equipment.

Physiological effectsinclude:
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preoperatively and have surgeon experienced in the
procedure as the operator. Beware of patients being
admitted on the day of surgery without the
appropriate preoperative preparation.

Prescribe paracetamol or diclofenac suppository
preoperatively for post operative control.

Be prepared to convert to an open procedure (1-3%).

3.5.2: Perioperative

3.5.2.1: General anesthesia

Induction: intravenous induction with Propofol or
barbiturate followed by intermediate acting non
depolarizing muscle relaxant such as vecronium,
atracurium or cisatracurium

Maintenance: with inhalational agent like Isoflurane
or with intravenous infusion of Propofol.
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Extraperitoneal gas insuflation occurs through a
misplaced trocar or when gas under pressure dissects
through tissue defects. It may cause subcutaneous
emphysema, pneumopericardium, or Pneumothorax.
Venous gas embolism may occur when trocar is
inadvertently positioned in avessel. Presents as acute
right heart failure, reduce ETCO, arrhythmias,
myocardial ischaemia, hypotension, elevated CVP.
Unintentional injuries to intra- abdominal structure —
major vessels, viscera, liver and spleen. May not be
detected during surgery but presents postoperatively
with pain, hypotension, hypovolaemia, peritonitis,
septicaemia.

3.5: Anaesthetic management

3.5.1: Preoperative

Contraindications to laparoscopic surgery are relative.
Successful laparoscopic procedures have been carried
out of patients who were anticoagulated, markedly
obese, or pregnant.

Fit and young patients tolerate the physiological
changes well.

Elderly patients and those with cardiac or pulmonary
diseases have more marked and varied responses.
Caution should be taken in patients who were
ASA>3, age>69years, those who had cardiac failure,
and those with widespread ischaemic heart diseases.
Patients with marked respiratory or cardiac disease
must be thoroughly reviewed and optimized
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Some discomfort may also still be felt during
laparoscopy in spite of a high block due to stimulation
of the vagus nerve from abdominal or intestina
distension.

3.5.3: Post operatively

Pain varies significantly and isworst in the first few
hours postoperatively. It ranges from shoulder tip
pain (diaphragmatic irritation) to deep seated pain
from surgery.

Significant post operative pain extends beyond first
day raises the possibility of intra-abdominal

problems.

Prescribe regular paracetamol, diclofenac or ketorolac
(' with spamolytic in Cholecystectomy ) to control
post operative pain.

Nausea and vomiting give antiemeticsintra
operatively or post operatively.

3.6: Ten pointsto bekept in mind at time of
lapar oscopic surgery

1. All patients undergoing laparoscopy should have
an empty bowel. In the unlikely event of bowel
damage there is much lessrisk of contamination if the
bowel is empty.

2. Good muscle relaxation reduces the intra
abdominal pressure required for adequate working
room in abdominal cavity.

3. Theinflation of stomach should be avoided during
artificial ventilation using mask as this increase the
risk of gastric injury during trocar insertion or
instrumentation.

4. Tracheal intubation and intermittent positive
pressure ventilation should be routinely used.
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Nasogastric tube: insert and aspirate. This deflates the
stomach reducing the risk of gastric injury during
trocar insertion and improves surgical exposure.

Nitrous oxide: Use of nitrous oxide is controversia
because it may cause abdominal distension and
predispose to nausea and vomiting

Opioids: Short acting opioids e.g. fentanyl, afentanil
can be used intraoperatively to cover what can be an
intense but short-lived stimulus.

Fluids: avoid hypovolaemia as this exaggerates the
CV S effects of the procedure

At end of operation encourage the surgeon to expel as
much CO.as possible to reduce pain. Injection of

local anesthetic to the wound sites.

Remove the nasogastric tube before taking the patient
to recovery.

3.5.2.2: Local or regional anesthesia

Epidural anesthesia has been used for selected
patients successfully for laparoscopy. Unfortunately
many patients cannot tolerate the abdominal
distention if local anesthesia used aone.

If epidural anesthesiaisto be used successfully a
relatively high sensory block (T2-T4levels) is
required.

A regional block to this level may impair the muscles
of thorax which normally aid respiration, weakness of
the respiratory muscles combined with the restrictive
effect of Pneumoperitoneum and the absorption of
carbon dioxide may result in hypercarbia.
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5. The ventialtory pattern should be adjusted
according to respiratory and haemodynamic
performance of theindividua patient.
6. Ventilation with large tidal volumes (12-15 mi/kg)
prevents alveolar atel ectasis and hypoxaemia and
allows adequate alveolar ventilation and CO2
elimination.
7. Isoflurane is the preferred volatile anaesthetic agent
in minimal access surgery asit hasless
arrhythmogenic and myocardia depressant effects
also early recovery.

8. Excessive intravenous sedation should be avoided
because it diminishes airways reflexes against
pulmonary aspiration in the event of regurgitation.

9. Monitoring of PET CO2 is mandatory during
laparoscopic surgery. The continuous monitoring of
PET CO2 alows adjustment of the minute ventilation
to maintain normal concentration of carbon dioxide
and oxygen.

10. Airway pressure monitor is mandatory for
anesthetized patients receiving intermittent positive
pressure ventilation.
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4.1: Prelaparoscopy Examination
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We put well prepared patient in supine position,
after general endotracheal anesthesia, giving peri-
oper ative antibiotics ( Gentamicine 80mg-

+Cefataxime 1000mg): e do the lapar oscopy as
following;
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entered peritoneal cavity, 10cc syringe with 5 cc of
saline is connected to the Veress needle, aspirate, and
inject the saline then aspirate, no fluid will be
aspirated.

A

4.4: Insertion of Veressneedle

Once we are sure that the tip 1S 1n the peritoneal
cavity, needle connected to the CO, tube.

4 On BpesaEive Fo0PTH sBtpfgthe field of
thﬁaﬁbﬁ%%opy in general

* Nasogastric tube (for %ﬂt fully fasting patient:
emer gency and in uppé& abdominal procedures)
will beinserted

* Urinary catheter in lower abdominal procedures
* Pneumoperitonium

4.3: Small incision for insertion of
Veressneedle

Tiny stab incision by No.12 blade below or above or
viaumbilicus, 14-guageor 2mm in diameter (6 Fr)
Veress needle pressed in the wound 45 degree caudal,
in obese patients press perpendicularly. Asthe needle
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4.6 Insertion of Veress needle
Through Uterus

POSITIONING

According t the procedure, the patient put in different
position, for example: head up and turning the table to
left. For Appendectomy headdown and turning the
table to left...etc.

TROCARS,

The flow must be set t 1an one liter per minute.
and initidly theintraal 166 3 pressure must be less
than 10mm Hg, then tt set to 6L/min, till the
intraabdominal pressul ne 15mmHg, this

means approximately 3-6L of CO, have been instilled
into peritoneal cavity

Alternatives;

In selected female patients ,instillation done by
passing the needle via posterior fornix of vagina, in
the midline to depth of 3 cm, which both safe and
effective.

45: Insertion of Veress needle
Through Fornix
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%I\nsertilon of t\hgfirst tr1ocar

4.9: Then obturator of thetrocar
removed

Number and site of the trocars are different according
to the type of the operationii.e.

4.7. For lapar oscopic cholcystectomy
we put 4 trocars first above umbilicus
via lcmincision
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And the side of the trocar connecting with the

4.10: Now weintroducethe
telescope via the sheath first trocar

4.12: Insde view of the7tr ocar

4.11: Insertion of the telescopevia
first trocar
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side arm for CO, insufflation while others put under
direct vision as long as we introduced the |aparoscope 4.13: View of theliver and ga||-
viafirst trocar S@)ﬁggﬁr put via 10mm incision at point in the
mirdl below xiphisternum,

The angle of insertion of periumbilical trocar is 90
degrees at the start, once the tip of the obturator
passed skin and subcutaneous fat; it must betilted to
60-70 degrees angle,

It is better to direct al the port toward the site of the
operation

Laparoscopic
instruments _
Gallbladder £
4.14: Insertion of 2" trocar under
direct vison
Camera
Third trocar put just below costal margin at right
midclavicular line, fourth at midaxillary line at level

of umbilicus. 3" & 4™ trocars are 5mm without
sidearm for CO, insufflation. To avoid injury to any
superficial abdominal wall vessels, the room light
turned off, by help of the light of the scope the site
transilluminated from inside the abdomen

4.15: Diagram showing all the First trocar is usually put blindly after obtaining
trocarsin pI ace pneumoperitonium which is 10mm in diameter with
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4.16: Removal of thetrocarsunder
direct vison and inspecting the
norts

POST_OPERATIVE CARE
the patient ambulated within 2-3hours
after 2 hoursoral fluid started, regular
meal allowed after 6 hours
completion of peri-oper ative antibiotics
non-opiate Analgesia ( spasmolytic for
biliary surgery)
Send homein few hour when fulfilling
criteria of daycare discharge

Hasson open cannula insertion;

A transverse periumbiliggi4ncision made 2cm in
length, under direct vision deepened to peritoneum,
which must be grasped by hemostats and opened ,
then 0 absorbable suture placed on either side of the
incised fascia and the trocar inserted .this give
opportunity for faster pneumoperitonium.

FORMAL LAPAROSCOPY
After confirmation of right insertion of the rest of the
trocars, we examine the viscera systematically, first
lower abdomen then upper abdomen.

Exiting of the abdomen

At the en of the operation, second look of the surgical
field is mandatory to find any bleeding or injuries,
then intraabdominal pressure lowered to 5mmhg to
allow any bleeding from injured veins .Now the
peritoneum, particularly site of the operation irrigated
by 500 to 2000cc of fluid, we examined area again for
any features of injury and aspirate as much as
possible fromirrigated fluid

Withdrawal of the sheath of thetrocars

We usually inspect the site of the trocars and
withdraw them under direct vision, the last of the
scope port withdrawed slowly with the tel escope.
Thefascial defect of 10mm trocar not needs closure,
on theoretical grounds aone we cannot see the
closure of 1 cm defect
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DIAGNOSTIC

LAPAROSCOPY
5.1: Finding of Formal
L apar oscopy

Laparoscopy started by inserting the telescope via
periumbilical port, inspecting al the abdominal
viscera. Some time we need to put second trocar for
insertion of holding and grasping forceps or retractor,
biopsy forceps, irrigation or suction head. When
changed to therapeutic another trocar may be inserted
for completion of the procedure.

DIAGNOSTIC
LAPAROSCOPY

5.1; Showing carcinomatosis of the
interior of the abdominal wall
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5.4: Showing carcinomatosis of the
interior of the abdominal wall

T
5.5: Showing car cinomatosis with
adhesion of omentum to liver
secondary

186

5.2: Showing car cinomatosis of the
interior of the abdominal wall

5.3: Showing adhesions of the
omentum, with liver and parities

185
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5.8: Showing ascites

5.9: Showing dilated veinson the 5.7: Showing secondary (metastasis)
hepatic flexure in the liver
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5.10: Showing dilated veins, onein
the center 7mm in diameter (Portal
Hypertension)

5.13: Showing varicose veinsin the 5.11: Showing normal liver
wall of the gallbladder
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§ A :- . v
-

5.16: Showing plication with
chromic catgut

5.14: Showing perforated duodenal
ulcer

5.17: Showing Graham patch of 5.15: Showing bile coming out from
omentum put on the perforated Ulcer perforated duodenal ulcer
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5.18: Showing completion of
Graham patch and plication

- ‘l ‘.."

-

5.19: Showing severe adhesion
between loops of bowel

5.21: Showing inflamed appendix
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5.25: Showing gangrenous appendix 5.23: Showing nor mal appendix
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5.26: Showing blood in cul de sac

5.29: Showing Para-ovarian cyst 5.27: Showing gravid uterus

198 197



CO‘OT’SJ A‘t‘dS OF Lapa'ﬂogcopq CO‘O""@A At‘as O{: LQPQT’OSCOpq

C"]apter v Dia@nogtic I_apa'r’ogcopujaoc C}wapter v Dia@nogtic Lapm”oscopq

5.30: Showing right oviduct with
large ovary

5.32: Showing contents o the cyst of
previous picture

5.31: Showing Ruptured right ovarian

5.33: Showing Ruptured Ectopic follicular cyst (same patient of
tubal pregnancy previous picture)

200 199



CO‘OT’SJ At‘dg OF LQPQWOSCOPQ CO‘O"”@J At‘as OF LQPQT’OSCOPQ

Cl\apter v Diagmogtic Lapavogcopqdoc C‘wapﬁew v Diagmogtic Lapm”ogcopq

early peritoneal
e imefants

‘ 5.34: Showing Endometriosisin the
5.36: Showing right hydrosalpinx peritoneum

~gfasping
-~ forceps

N -

5.35: Showing Endometriosison the
left ovary
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5.2: BIOPSY

Laparoscopy allows direct examination of large
portions of the surface area of the liver, gallbladder
, Spleen, peritoneum, and pelvic organs.

The addition of directed biopsy
increases diagnostic accuracy.. Despite the advent of
newer
imaging techniques (e.g., computerized tomography,
ultrasonography, magnetic resonance imaging), with
Fine needle biopsy capability, |aparoscopy remains a
valuable tool when appropriately appliedin a
. thoughtful diagnostic plan. When clinically indicated,

. : N even when body imaging methods are negative,
5.38: Showing taking biopsy by laparoscopy can provide more accurate and definitive

electrocautery from the liver diagnostic and staging information.

5.39: Showing biopsy sample from 5.37: Showing taking pinch biopsy
theliver from aliver mass
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LAPAROSCOPIC
PROCEDURES

1. Cholecystectomy

2. Appendectomy

3. Herniarepair
Inguinal
Ventral

4. Fundoplications

5. Morbid Obesity
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L aparoscopic cholecystectomy (LC) isthe
gold standard technique for symptomatic
cholélithiasis and one of the most

frequently performed proceduresin surgery.
L C has substituted traditional
cholecystectomy due to a more comfortable
postoperative period than the open approach .
Many authors have evaluated the safety and
theinitial results of LC in the ambulatory
setting. However, ambulatory L C remains
controversid. Inthe USA, LC isregularly
performed as a day care procedure in patients
with uncomplicated gallstone

disease.

Theresults of LC in day-care facilities are
publications on ambulatory L C have focused
on the need for selection criteriaand in the
safety of the ambulatory management. LC for
symptomatic cholelithiasisis safe and
feasible; it should be the first choice before
resorting to open surgery. In patients with
acute cholecystitis as compared to chronic
choleydtitis, there is an increased conversion
rate, longer operation time, longer hospital
stay, and higher incidence of gallbladder
perforation without an increase in the
incidence of bile duct injuries (BDI). Mae

216

6.1.1: LAPAROSCOPIC
COLECYSTECTOMY

Since Mouret performed the first |aparoscopic
cholecystectomy in 1989 in Lyon, France, this
laparoscopic procedure has become the
standard surgical treatment worldwide for
biliary cholélithiasis. The new technique was
used for many intra-abdominal benign lesions,
including inguinal herniarepair, Nissen
procedure, gastric banding for morbid obesity,
splenectomy, living donor of kidney, spina
disease and in the gynecological fields. The
first reported laparoscopic colorectal surgery
for malignant colon lesions was done by
Jacob in 1991, and these issues become of
concern again and again.

In 1994, Berends reported 21% port site
metastasis afte rlaparoscopic surgery for
colorectal cancer.2 Some surgeons

Stopped doing the operation, but other
vigorous enthusiastic
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patients have alonger operation time and

higher conversion rate than femal e patient

6.1.1.3: Grasping the body temporarily 6..1.1; Showig |aparoscopic v
for better grasp of the Hartman’s” of liver and gallbladder

-

6.1.1.4: Grasping the Hartman’s 6.1.1.2: Grasping gallbladder in the
pouch fundus
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= : 6.1.1.5: Showing hepatoduodenal
6.1.1.7: Making awindow in the ligament

peritoneal covering at neck of the

EY

6.1.1.8: Exploration of the cystic
duct

6.1.1.6; Dissection cystic duct
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6.1.1.10: View of the cystic duct

6.1.1.9: Exploration of the cystic
duct




Co‘ov At‘ag o}E Lapmﬂogcopq Co'ov At‘as o}E Lapmﬂoscopq

Clmpter v‘ Lapawocpic DwoceJureg.Joc C%aptew v‘ Lapm”oscop\'c DwoceJUWeS

6.1.1.12: View of the dissected cystic

6.1.1.14: Clipper isin
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. . 6.1.1.16: Clipper on the cystic duct
6.1.1.18: Scissorsisin for proximal clipping

y

6.1.1.19: Cutting of the cystic duct
between proximal and distal clips

6.1.1.17: Clipper on the cystic duct
for distal clipping
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6.1.1.22: Fine dissection of the 6.1.1.20: Showing cut endsof the
cystic artery by the hook cystic duct

6.1.1.23: Control of theartery by
clipping or by coagulation and cutting

v
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6.1.1.26; Start of removing the 6.1.1.24: Cauterization of theartery
gallbladder from itsbed by the in 2cm apart pointsthen cutting in

6.1.1.27: Removing the gallbladder
from its bed by the hook from right
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6.1.1.28: Removing the gallbladder
from its bed by the hook from left

6.1.1.30: End of removing the
gallbladder from itsbed by the

- 4’

- : 6.1.1.29: Removing the gallbladder
6.1.1.31: Freegallbladder from itsbed by the hook
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6.1.1.34: Extraction of the 6.1.1.32: Free gallbladder put on
gallbladder via 10mm trocar theliver

6.1.1.35: Gall bladder pulled out of 6.1.1.33: Extraction of the
the abdomen gallbladder, grasping cut cystic
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6.1.2.1: Thefundamental principleis
to catch and removethe adherent
omentum or fibrousband asnear as
possibleto the gallbladder

234
6.1.2: Adhesionsduring
lapar oscopy

Some time from previous operations or from chronic
cholecystitis we will face different degrees of
adhesionsin thefield, or of gallbladder to the
surrounding which need patient and delicate
dissection and adhesiolysis to make the field optimal
for procedure

6.1.2.2: Catch and remove the adherent
omentum or fibrous band as near as
possible to the gallbladder
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6.1.2.3: Continuethe dissection in
6.1.2.5: Dissecting cystic duct same manner
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6.1.2.6: Callot triangle after
6.1.2.8: Cystic artery after adhesiolysis adhesiolysis
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6.1.3: LAPAROSCOPY
For Acute Cholecystitis

* Under general anesthesia, the patient isplaced in a
supine position. Abdominal access and
pneumoperitoneum are achieved using an open
Hasson approach below the umbilicus.

* Pneumoperitoneum maintained with carbon dioxide )
gas at a pressure of 10 mmHg during the surgery. 6.1.2.7: Lymph node excised,

usually it isnear the cystic artery
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* Three additional trocars are inserted in the upper
abdomen. The cystic duct and artery are ligated using
metalic or absorbable clips.

* |ntraoperative cholangiography must performin
selected patients in preoperative examination.

* Such as drip infusion cholangiography or magnetic
resonance cholangiography, could not detect the bile
duct clearly.

* After the gallbladder was freed by dissection, the
specimen is extracted using aretrieval bag through
the umbilical wound.

* A Penrose drain may be placed at the liver

bed and the abdominal wall sutured.

* The operative times, intraoperative blood loss,
intraoperative complications, rates of conversion to

open surgery and reoperation, hospital stay and
morbidity and mortality are#46re in comparison to
elective cholecystectomy.

* The intraoperative blood |oss determined by
weighing the aspirated blood and blood-soaked gauze.

Following groups are suitable for day case surgery

Criteria for day-only admission

Live within 30 min drive from hospital

Access to private transport

Responsible adult with patient for 24 h postoperatively
American Society of Anesthesiologists classification of 3 or less
Attendance at a preadmission clinic

6.1.3.2: Dissection of the cystic
artery after adhesiolysis



Co‘ov At‘ag o}E Lapavoscopq Co'ov At‘as o}E Lapmﬂoscopq

C"]aptev v‘ Lapmﬂocpic DwoceJureg.Aoc C%aptew v‘ Laparoscop\'c DwoceJureg

6.1.3.4: Lymph Node on the cystic
artery

L

6.1.3.3: Haemostasis of the bed of
gallbladder by coagulation
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6.2: LAPAROSCOPIC
APPENDECLEOMY

The principles behind laparoscopic
appendectomies are similar to those for other
|aparoscopic procedures

All patients should have an
indwelling urinary catheter and nasogastric
tube inserted prior to trocar insertion.

vy, v\ For infected tissue and in

case of suspected carcinoma tissue
retrieval han shniild helise

244

LAPAROSCOPIC
APPENDECTOMY
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6.2.2: Showing Caecum and
suppurative appendicitis

6.2.3. Showing Caecum and
catarrhal appendicitis

The surgeon frequently standsto the
patient's left with the video monitor at the foot
of the table, or to the patient's right.
Pneumoperitoneum is established and a 10-
mm trocar cannulaisinserted through the
umbilicus.

W

6.2.1: Showing Sites of thetrocars

A 10-FW RS RRYQTIRAY RPRTISERY
placed through the cannula and the peritoneal
cavity isinspected.

Next, a 10-mm trochar izétroduced into the
suprapubic region in the midline and
additional 5-mm ports placed in ether the
right upper or lower quadrant.

Exposureis facilitated by placing the patient
in the Trendelenburg position, right side up.
Generally the cecumis easily visualized and
the appendix easily identified.
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6.2.5: Showing Cecum and
catarrhal appendicitis

6.2.6: Grasping mesoappendix

The mesoappendix is divided with a stapling device
or by using electrocautery for dissection and clips or a

ligating loop to secure tl?élgppmdiceal artery.

6.2.4: Showing gangrenus
appendicitis

Gentle traction can be applied to the mesoappendix
by retracting the tip of the appendix with an
atraumatic grasper placed thréigh the right upper
quadrant trocar.
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6.2.7: Showing Cauterization of the
mar ginal appendicular artery

6.2.7: Clipping of the appendix near
the base
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Alternatively, the appendix could be divided
using a
stapling device.

_ _ 6.2.8: Second clip on the appendix
6.2.10: Second option to ligate the

appendix with endoloop

.
6.2.9: The appendix isdivided with
scissorsor electrocauterization.

| nvagination of the appendiceal

6.2.11:. Securethe knot with the stump isnot routinely performed.
Knot tier of the endoloop
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6.2.12: Cutting therest of the endo-
6.2.14: Grasping the cut (Proximal) ligature
end of the appendix

6.2.13: Freed appendix
6.2.15: Removal of the appendix via
umbilical trocar
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6.3: Hernia
Repair

257
256
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* Total extraperitonea repair (TEP)

The  genera anesthesa  and the
pneumoperitoneum required as part of the
|aparoscopic procedure do increase the risk in
certain groups of patients.

The laparoscopic hernia repair may also be
more difficult in patients who have had
previous lower abdominal surgery.

The elderly may also be at increased risk for
complications with general anaesthesia
combined with pneumoperitoneum.

Trans-abdominal Pre-peritoneal repair
of Inguinal Hernia

* After general anesthesia, putting nasogastric
tube and Foley’s catheter, the patient put in supine
position, by putting the table head 1o degree down.

Pneumoperitoneum created in usual way

* Periumblical port ycm long,

create for the telescope,later two
incisions emm long done on right

and left v lvem below ad medial to
anterior superior iliac spine.

259
* Try to find foIIOW|5ng anatomical landmarks

6.3.1: Inguinal

Hernia

258

6.3.1.1.Transabdominal
preperitonecal mesh repair (TAPP)



CO‘OT’ A‘t‘dS OF LQPQWOSCOPL} CO‘OT’ At‘as O]E Lapm”oscopq

Cl\apter \/‘ Lapawocpic Dwoceguwegaoc (}waptew v‘ Lapm”oscop\'c Dwocegureg
1. Dissect the peritoneal flap towardstheiliac
vesselsinferiorly and towards anterior
abdominal wall superiorly.
2. Cooper’s ligament, arch of transverses
abdominus, conjoint tendon and Iliopubic tract
should be seen.
3. Separate the elements of the spermatic cord
from the peritoneal sac.

6.3.1.1.1:

1. Media umbilical ligament,

2. Inferior Epigastric vessels, ’
3. Spermatic vessels,

4. Vas deferens,

5. External iliac vessels in “Triangle of

Doom”, Dissection should be avoided in the
"triangle of doom" which is bounded
medially by the vas deferens and laterally by
the gonadal vessels.

6.3.1.1.2: Dissection of pre 6. Indirect defect
peritoneal space Dissection of the pre-peritoneal space

Incision begins just above and 4 cm lateral to the
Epigastric vessels should be safe guarded outer margin of the deep ring,g,

peritoneum incised medially almost up to the midline
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6.3.1.1.4: Dissection startswith

opening the peritoneum lateral to 6.3.1.1.3: Dissection should be
the_: med_lal umblllc’al TOId in order started with opening the peritoneum
to identify Cooper’s ligament lateral to the medial umbilical fold in

. ﬁ 5 2 7= order to identify Cooper’s ligament.
T Dissect the spermatic cord from the
peritoneum by separating the
elements of the spermatic cord from
the peritoneum and peritoneal sac

The important landmarks of |aparoscopic hernia
repair are the pubic bone and inferior eipgastric
vessels.

-

6.3.1.1.5: Cooper’s Iigarhent has been
exposed from the pubic tubercle down to
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With stapling the mesh ,intraabdominal coy

pressure must bereduced toamm Hg

6.3.1.1.6: Theileopubictract lateral
totheinternal ringisexposed.

6.3.1.1.8: An 8 by 12cm mesh patch
inserted.

6.3.1.1.7: Thedissection iscomplete
the sac left in place

6.3.1.1.9: Put on the defect and
sutured in place by stapler

265
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6.3.1.2: Total extraperitoneal
~repair ( TEP)

Approach to preperitoneal space.
Insertion of trocar

An ywmm port isintroduced without its sharp tip with

alaparoscope in an angle of about . degree. A small 6.3.1.1.10: Peritoneum flap is
pre peritoneal pocket is created by manipulating replaced over themesh and it is

F\nnrner\nnn iN Qa/coni N Mannar

L closed either by stapleor suture

266
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Dissection of preperitoneal space and cord
structuresin TEP.

| ntotally extraperitoneal repair of hernia dissect

the spermatic cord from the peritoneum by separating
the elements of the spermatic cord from the
peritoneum and peritoneal sac.

Dissection should be continugé@ntil the
peritoneum has reached the iliac vesselsinferiorly.
Mesh in appropriate size usually veXvo Cm is used.

Mesh should be rolled and load backward in one

of the port. Mesh should be fixed by stapling first in
its middle part three finger above the superior limit of
the internal ring.

In totally extraperitoneal repair we do not need
much staple because peritoneum in not breached and
once the gas from pre-peritoneal spaceisremoved it
will place the mesh in its proper position.

1,v,), %, Sweeping movement of
telescope

A balloon dissector should be introduced with
telescope and balloon is26f ated for further dissection
of the pre-peritoneal space.

1,v,\,v,v: Balloon dilatation is helpful
inTE

Insert two additional ports on one smm trocar
on the midline a a midway distance between the
umbilicus and symphysis pubis and another vUyy mm
Trocar below and medial to the right anterior iliac
spine.
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6.3.2:2\7;entral
Hernia
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6.3.2.1: Site of the ports and
direction of thetrocars

6.3.2.2. Showing lapar oscopic view
of aventral herniajust to theleft of
the midline
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6.3.2.3: The sacisnow being
6.3.2.5: The herniasacisbenginserted everted for excision.

6.3.2.6: A Gore-Tex dual-mesh
patch measuring 8 by 12 cm. in size
iIstaken and prepared by tying
suturesto all four corners
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6.3.2.8: The completed repair is
shown

Recently atechnique of using proline suture to fix

the mesh with anterior abdominal wall is used with
the help of suture passer or looping technique with the
help of Veress needles canulla. The main idea of this
method isto reduce the cost of surgery, but thereis
increased chance of infection and adhesion with this
method. We aso lack any long term randomized
controlled trial to prove the outcome of this external
suture technique to fix the mesh in ventral hernia

repair. 6.3.2.7: A hernia stapler isthen used to
securethe patch sidesto the fascia.
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1,6,V v1. degree Nissen Fundoplication

1,¢,v. vv. degree Toupet Fundoplication

278

Although Nissen total fundoplication is the most
commonly performed procedure, partial
fundoplication, either anterior or posterior, is
becoming more acceptable because of lower risk of
long term complication. The v1. degrees Nissen

C%apte'ﬂ v‘ Lapm’*oscopic Dwoceauweg

0.4: FUNDPLICATION

Typesof Fundopli catioa77

The v~ degrees Nissen fundoplication (NF) has been
the standard operation for Gastro Esophageal Reflux,
but is associated with substantial rates of, "gas bloat,"
gagging and dysphasia
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5. A 5 mm port is positioned in the left mid
clavicular line immediately below the costal margin.
This port is mainly used for aforceps which will hold
the tape encircling the oesophagus

6.4.3. Formal diagnostic
lapar oscopy perfor med,

To make the procedure easy first we try to show
you some pictures, showing main steps of the
procedure, and then we will see the stepsin real
images

fundoplication (NF) has been the standard operation
for Gastro Esophageal Reflux (GER), but is
associated with substantial rates of recurrence, "gas
bloat,” gagging, and dysphagia. most surgeon believe
that the Toupet fundoplication (TF), avv- degrees

posterior wrap originally described in conjunction
with myotomy for achalasia, has fewer complications,
and its long-term outcome in compared with Nissen
Fundoplication is favorable both in children aswell as
adults.

PROCEDURE: Under general anesthesia, The
patient is placed on the operating table with the legs
in stirrups, the knees slightly bent and the hips flexed
approximately 10°. The operating table istilted head
up by approximately 15 degree pneumoperitoneum
created, ports inserted:

1. A 10mm camera port 5cm above the
umbilicus.

2. A 5mm port in the right upper quadrant.

3. A port, with avariable 5-10 mm isin the left
upper quadrant - amirror image of the one on
the patient’s right.

4. Nathanson liver retractor isinserted through a
5 mm incision irftfié midline, extending from
skin to the peritoneal cavity,
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6.4.4: Suturing of the cruras

6.4.6: The operation starts by dividing
the gastr ohepatic and phrenoesophageal
ligaments exposing the GE junction

6.4.5: Wrapping of the esophagus with
fundus and suturing of the fundal folds
anterior to the esophagus

ol =

6.4.7: Theright crurahave been dissected
free, & the esophagusis being recognized.

r.
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6.4.10: The stomach isgrasped from
behind the esophagus, to obtain a 360
degree " stomach-wrap" around the
esophagus

p A

6.4.11: Number " 0" Ethibond titch
Is placed between both gastric flaps.

C%aptew v‘ Lapm”oscop\'c DwoceJureg

6.4.8: An arterial vessal isbeing
divided between clipsto allow
better mobilization of the stomach

6.4.9: Theright and left crurasare
sutured with interrupted stitchesto
reduce the hiatus.
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_ " A : : 6.4.12: The Nissen wrap is
6.4.14: Number " 0" Ethibond stitch anchor ed to the esophagus to avoid
Is placed between both gastric flaps.

Postoperatively a chest X-ray is obtained in the
recovery room to exclude a pneumothorax. Patients
are begun on clear liquids on the day of surgery and
soft diet the following day. Average length of stay is
2 days. Intraoperative complications may include
injury to visceral organs, bleeding, pneumothorax and
vagal injury. Postoperative complications include
wrap slippage,

.

6.4.13: Stitches aretied off in an
extra cor por eal fashion using the

"Knot Tier
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6.5: LAPAROSCOPIC
e reaepetre BARIATRIC SURGERY

*Lap. Adjustable gastric Banding
I1.Malabsorptive Procedure

*Biliopancreatic diversion + duodenal switch,
jejuno-ileal Bypass
[11.mixed procedure

*R - Y Gastrojejunostomy

287
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: Adjustable Gastric
Banding

- Itistheleast invasive surgical treatment of morbid
obesity.

- Described in 1993 by Catona .

- Itis purely restrictive procedure.

- In Europe, it is the bariatric procedure of choice.
-InU.S.A., FDA approval since June 2001.

-Techniques
Adjustable gastric banding involves placing a gastric
band around the exterior of the stomach.

The band is attached to a reservoir that isimplanted
subcutaneously in the rectus sheath. Injecting the
reservoir with saline aters the diameter of the gastric
band; therefore, the rate l[imiting stomain the stomach
can be

290

. . . Laparoscopic
Vertical Banded
Gastroplasty (VBG)

In this procedure the stomach is segmented along its
vertical axis. To create adurable reinforced and rate-
limiting stoma at the distal end of the pouch, a plug of
stomach is removed and a propylene collar is placed
through this hole and then stapled to itself. Because
the normal flow of food is preserved, metabolic
complications are rare
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progressively narrowed to induce greater weight 10ss,
or expanded if complications develop.

6.5.2.3: Passing of the guide via the
window from right to left

¥

6.5.2.1: Making awindow in
hepatogastric ligament by harmonic sca

6.5.2.4. Putting the free end of the

band on the guide 6.5.2.2: Continues

292 291
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- 6.5.2.5. Pulling the guide with the
6.5.2.7. Engagement of the two ends band from left to right behind the
of the band anteriorly upper stomach

6.5.2.6: Continues
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6.5.2.8: Lap band locked in place
6.5.2.10: Wrapping isin continuous

; 6.4.5.9: Approximation and suturing of
6.5.2.11: Taking thereservoir of the the gastric fundus anterior to the band
band to sub rectal space

Skin
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6.5.2.12: Taking the reservoir of the
band to sub rectal space
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@ Jennifer Dallal,
Philip Schauer, M.D.

6.5.3 : Laparoscopic Roux-en-
Y Gastric Bypass

# * - -

6.5.3.2: Thestomach issized toa
small pouch by first identifying the
esophago-gastric junction and then

passing a Baker tubefilled with 15 6.5.3.1: The patient isplaced on the
cc of saline solut|_on. The Endo GIA table and general anestheticsare
stapler (US Surgical), 60 mm long administered. Trocarsare placed as
with 4.8 mm staplesisthen fired shown in this picture

+throcoa timece
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6.5.3.4: Thejgunum isdivided 15
cm beyond the ligament of Treitz
by using an Endo GIA |l stapler,
45 mm long with 3.5 mm staples. In
addition the mesentery isalso : )
divided with a Endo GIA 11 stapler, tunnel isperformed in the

6.5.3.3: A retrogastric-retrocolic

mesocolon anterior and lateral to
theligament of Treitz. This
"window" will facilitate the passage

f a2l o~ 1YL

but thistime using the vascular
load (45 mm length, 2.0 mm
staples). A rubber drain issutured
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6.5.3.6: An end-to-side anastomosis
between the proximal jgunum and
theroux limb iscreated by firing two
Endo GIA |l staplers. The
enterotomy is closed using another
load of staples. The mesentery isalso
closed to prevent bowel entrapment

£ omd ~e m o~ In ~e i o~~~

~ i~~~

according to the patient BM| (Body
Mass | ndex) and can range from 75
to 200 cm in length. Notice that the
lapar oscopic grasper isused asa
rule
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6.5.3.8: The Roux-limb is now advanced
trough the mesocolic window

6.5.3.7: Close up view of the entero-
enter ostomy

"7
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6.5.3.9: Using therubber drain, the Roux-
limb ispulled to aretrogastric position

6.5.3.11: The enterotomy is stapled
shut with another load of Endo GIA
Il. The anastomosisis secured by
placing an extrarow of stitches. The
gastrojg unostomy and the enterotomy
Sitearetested for leakage by applying
insufflation through a nasogastric
tube (or endoscope) and submerging
theareain irrigation solution.

6.5.3.10: Following an enterotomy
an anastomosis between the gastric
pouch and the Roux-limb is created
by firing an Endo GIA |1
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inbariatric surgery. Surgery of Obesity and Related
Diseases 2005;1:67-8.

*. Nelson LG, Murr M. Operative treatment of
clinically significant obesity. Board review series.
Hospital Physician 2005;8:2-12.
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7.1.3: Biliary

A study of misadventure datarelating to
|aparoscopic surgery shows that the injury most
frequently associated with the procedureis
damage to the con®$abn bile duct, followed by
perforation of the small bowel and perforation of

the colon. Injuries occur most often during gall
bladder operations, with exploratory laparoscopy
coming second. The data are contained in areport
from the Physicians Insurers Association of
America, which draws on information from

19 medical insurance companies, including the
Medical Defence Union, under a data sharing
project. Fifteen companies are from the United
States and four are from Canada, the United
Kingdom, and the Republic of Ireland.

Failureto identify the injury once it occurred was
akey factor in the severity of the outcome. In over
two thirds of theincidents examined, the injury
was not identified until some timeafter the
conclusion of the procedure. In some cases that
delay led to serious complications, such as
peritonitis and sepsis.

Cholecystectomy injuries were not recognised
before the conclusion of the surgery in 83% of
claims. Injuries that were recognised tended to be
vascular in nature, whereas visceral injuries
causing complications were more likely to remain
unrecognised until after the end of surgery.

Laparoscopy inexperienced hand has no significant
complications

7.1, INTRAOPERATIVE
COMPLICATIONS

7.1.1; Cardiovasular

* . Hypotension

From decreased venous return, could be avoided
by maintaining intraabdominal pressure during the
procedure below 15mmHg

* Arrhythmias ; occur in quarter to half of the
patients, could be avoided by maintaining
intraabdominal pressure during the procedure
below 15mmHg

7.1.2: Pulmonary
* Hypoxemia
Occur in procedures need head down and extra
insufflation of the peritoneum
* Hypercarbia
Due to ventilation-perfusion mismatch absorption
of CO, , could be avoided by monitoring partial
pressure of CO, in the blood and respiratory gas
of the patient by capnogram
* Aspiration
Could be avoided by cuffed endotracheal tube
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duct anatomy, and recognition of injury may be
delayed

7.1 Repaired right hepatic duct

Classification of the biliary tract
Injuries, during. lapar oscopic

Types A-E injuries areillustrated. Type E injuries are
subdivided according to the Bismuth classification.21
Type A injuries originate from small bile ducts that
are entered in the liver bed or from the cystic

duct.

Difficulty in visualising the anatomical structures
during laparoscopic surgery was a contributing
factor to these types of adverse incident. Trocars
were the most common type of device causing
injury.

346
Early reportsindicated that the laparoscopic bile
duct injury rate could be substantially higher than
that seen with open cholecystectomy. Later
reports, however, recorded improvements, most
bile duct injury rates now being comparableto
that expected with open cholecystectomy.
Vascular and bowel injury can occur during
placement of gas insufflation needles or access
ports. Death or severe morbidity may result from
the subseguent blood loss, gas embolism, or
sepsis. The incidence of vascular and bowel
injuries and gas embolisation can be minimised by
techniques avoiding needle placement in the
direction of major vascular structures and by the
use of open port introduction techniques such as
Hasson's cannula.

7.1.3.1: Common Bile Duct Injury

Ranges from 0.3-0.5%, the true incidence is
probably higher . injury usually occurs during
early experience of the operator ,risk of injury
increasesif theis difficulty in identifying the bile
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Incidence of latrogenic G injury is-,\v/.
and -,¢07. during open and laparoscopic
cholecystectomy respectively

* Visual psychological studies has shown that
laparoscopic surgeon works on snap interpretation by
brain and success or disaster depends on whether
snaps are right or wrong

* Snap interpretation will be wrong if thereis:

1. Eyebal degradation

2. Lack of Initia identification and
memory of key structure to the
point of absolute certainty.

3. Most important technical error is
hilar bleeding and frantic attempts
are made to control bleeding by
electrosurgery.

To avoid injuries we must follow golden rules of
cholecystectomy , one of these is exploration of
Callotstriangle before cutting any tissue >

Types B and C injuries amost always involve
aberrant right hepatic ducts.

Types A, C, D and some type E injuries may cause
bilomas or fistulas.

Type B and other type E inju##&s occlude the biliary
tree and bilomas do not occur. (After Strasberg et
al.,1 with permission.)
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presence of normal variationsin the artery or the
duct will increase the chance of injury . In the
following we try to show the most common types

to be searched for:

Variation in cystic duct -Dr.R.K.Mishra 350
High union with

Lawy union Adherentto
with common COMmon COMmmon
hepatic duct hepatic duct hepatic duct
Douhle cystic artery; both from
aberrant right hepatic, one inside

and ane outside cystic triangle

“aristion in cystic artery
often encountered at the
time of lap chole.

-Dr R K Mizhra

Double cystic artery; both from
narmal right hepatic, one inside
and one outside cystic triangle

Posterior spiral

Crystic duct Anterior spiral

absent or joining common joining cormmon

wery short hepatic duct on hepatic ducton
left side left side

st : “ariation in cystic artery is often found at the time of lapchale

All these vanation in cystic artery should rmust be May originate fram May originate fram iy ol ik ate o

rermernbered. Dr.R.K. Mishra, intarmediate (or proper hepatic aaslradigdansl

: Double cystic artery; posteriar lefty hepatic

from right hepatic, anterior from
gastroduodenal

Double cystic artery; both May crozs anterior M ritari
o q W CROSS antenor
fram narmal right hepatic to hepatic duct to comman bile duct

in cystic triangle
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during LC. Whenever possible all spilled
gallstones should be retrieved.

However, if thisis not possible, irrigation of the
surgical areatogether with a short course of oral
antibiotics seemsto be effectivein preventing
potential complications.

353

7.1.4: Others

* Subcutaneous Emphysema
Avoided by right insertion of Veress needle
* Bilateral eye hemorrhage
To our knowledge, thisis thefirst case reporting a
bilateral eye hemorrhage. Thisfact seemsto confirm
that the main cause involved is an increase in venous
blood pressure due to carbon dioxide insufflation.
The other causes such as hypercarbia (during
peritoneal
resorption), sevoflurane (which reduces intraocul ar
pressure known to increase the risk of intraocular
Vascular rupture) are probably of alesser importance.
This postoperative complication is probably
underestimated,
because only a macular obstruction is symptomatic.
Therecovery is frequently complete from afew days
to afew months.

7.1.3.2: Fall of gad} stones

During difficult operations, the gallbladder may
be inadvertently entered and stones spilled into
the peritoneal cavity. Once gallbladder puncture
has occurred and stones are lost then some are
usualy irretrievable, but it may be better to
extract all the remaining stones into a bag before
proceeding. In order to reduce the missing of
stones. Stones |eft in the abdomen usualy give no
trouble.

Gallbladder perforation during laparoscopic
cholecystectomy (LC) occursin up to 40% of
patients. Gallbladder perforation may result in
spillage of bile and gallstones. If the spilled
gallstones cannot be cleared from the peritoneal
cavity, excessive effort to find and retrieve the
stone or conversion to the open approach is not
recommended because many clinical and
experimental studies have shown minimal or no
harm

Gallbladder perforation with spillage of bile and
gallstonesisto be expected in some patients
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7.2. POST-OPERATIVE

COMPLICATIONS

723 Wound infeCtion 7.2.1: Port Slte her nia

The incidence of _surgi cal infections after |aparoscopic There reported cases specially when the periumbilical
cholecystectomy is reported to be <2%, because of port site overstretched in help of gallbladder

the minimal trauma due to this approach. extraction

Thefascial defect of 10mm trocar not needs closure,
on theoretical grounds aone we cannot see the
355 closure of 1 cm defect 354

7.2.2. Ecchymosesof the
abdominal wall
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