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Introduction
L aparoscopy (Gr: Laparo-abdomen]3.8%, RR 0.6; 95% C10.5-0.7).

scopein-to examine) is the art ofA Cochrane review of trials involving 324
examining the abdominal cavity and itpatients concluded that laparoscopic
contents. It requires insertion of a cannulaurgery for benign ovarian tumours is
through the abdominal wall, distention ofassociated with reduced risk of any
the abdominal cavity with gas or airadverse effect of surgery, reduced pain,
(pneumoperitoneum), and visualizatiorand fewer days in hospital compared with
and examination of the abdomen’daparotomy. There was no difference
contents with an illuminated telescopebetween the procedures with regard
With the advent of videocameras angbostoperative infections and tumour
other ancillary instruments, laparoscopyecurrence
rapidly advanced from a being aAccess into the abdomen is the one
diagnostic procedure to one used ichallenge of laparoscopy that is particular
fallopian tubal occlusion for sterilizationto the insertion of surgical instruments
and eventually in the performance othrough small incisions. Access s
numerous surgical procedures in allherefore associated with injuries to the
surgical disciplines for a variety ofgastrointestinal tract and major blood
indications. vessels, and at least 50% of these major
A minimally invasive procedure has manyomplications occur prior to
advantages for patients, health careommencement of the intended surdery
systems, and society at large. A metaFhis complication rate has remained the
analysis of 27 randomized controlled trialsame during the last 25 years. The
(RCTs) compared laparoscopy andnajority of injuries are due to the
laparotomy for benign gynaecologicalinsertion of the primary umbilical troc¢ar
procedures The authors concluded thatncreased morbidity and mortality result
the risk of minor complications afterwhen laparoscopists or patients do not
gynaecological surgery is 40% lower withrecognize injuries early or do not address
laparoscopy than with laparotomy,them quickly.
although the risks of major complicationsTo minimize entry-related injuries, several
are similar. The overall risk for anytechniques, instruments, and approaches
complication is 8.9% with laparoscopyhave been introduced during the last
compared with 15.2% with laparotomycentury. These include the Veress-
(relative risk [RR] 0.6; 95% confidence pneumoperitoneum-trocar, “classic” or
interval [CI] 0.5-0.7). There is noclosed entry the open (Hasson)
difference between laparoscopy antechniqué, direct trocar insertion without
laparotomy in the risk of major prior pneumoperitoneumuse of shielded
complications (1.4% in each group, RRlisposable trocafs optical Veress
1.0; 95% CI 0.6-1.7), but minor needld, optical trocar®, radially
complications were significantly lessexpanding trocaf$ and a trocarless
frequent with laparoscopy (7.5% vsreusable, visual access canffil&ach of
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these methods of entry enjoys a certaiattributable to the Veress needle, and
degree of popularity according to the25.6% and 15.0% experienced vessel or
surgeon’s training, experience, and biagrgan injury from the primary and
and according to regional andsecondary trocars, respectively

interdisciplinary variability. Veress Needle Insertion Sites

Closed entry (classic) laparoscopy Under usual circumstances, the Veress
Historical needle is inserted in the umbilical area, in
The classic, or closed entry, laparoscopithe midsagittal plane, with or without
technique requires cutting of thestabilizing or lifting the anterior
abdominal skin with a scalpel, insufflationabdominal wall. In patients known or
of air or gas into the abdomensuspected to have periumbilical adhesions,
(establishment of pneumoperitoneum)pr after failure to establish pneumo-
and insertion of a sharp trocar/cannulperitoneum  after three  attempts,
system into the abdomen. Followingalternative sites for Veress needle
removal of the sharp trocar, the abdominahsertion may be sougfit*

cavity is examined by an illuminatedLeft upper quadrant (LUQ, Palmer’s
telescope through the cannula. point) CO2 insufflation.

The first laparoscopy in a human wasn patients with previous laparotomy,
performed by Jacobeus of Sweden iRalmer advocated insertion of the Veress
1910® In Canada, laparoscopy waseedle 3 cm below the left subcostal
introduced by Dr Victor Gomel, border in the midclavicular life This
University of British Columbia, Dr technique should be considered in the
Jacques Rioux, Laval University, Quebembese as well as the very thin patient. In
and Dr Albert Yuzpe, University of very thin patients, especially those with a

Western Ontario, in 1970 prominent sacral promontory and android
. pelvis, the great vessels lie 1 cm to 2 cm

Establishment of PNeumo-  ynderneath the umbilictfs®® and in obese

peritoneum, The veress needle women, the umbilicus is shifted caudally

In 1947, Raoul Palmer of Francgy, the aortic bifurcatich. LUQ
popularized the use of the Veress need|gsflation requires emptying of the

using COZ to induce pneumoperitoneUdiomach by nasogastric suction and
for laparoscopy, and he subsequentiyioquction of the Veress needle

p“t?“Shged on its safety in the first 254,ohendicularly to the skin. Patients with
patients. Palmer emp.ha5|zed that. theprevious splenic or gastric surgery,
creation of pneumoperitoneum remains Ggpificant hepatosplenomegaly, portal
vital first step, and it is one still assoc'ate‘?\ypertension or gastropancreatic masses
with recognized complications. should be’ excludéd  There s
Several surveys indicate that mOS{gnificantly more subcutaneous fat at the
gynaecologists  practising  1aparoscopympilical area than at the LUQ insertion
worldwide use the Veress needle-pneumgjie After  establishment of  the
peritoneum-primary trocar technique tGyneymoperitoneum, trocars of various
access the abdonen’ O'” a Canadian giameters and shapes may be introduced
survey of 407 (51% responding)yt the same site as the Veress, followed by

obstetricians and gynaecologists, 96.3%gitional trocar/cannula systems inserted
reported always inducing pneumo-

( _ _ ) under direct vision, as requiréd®
peritoneum prior to insertion of the
primary trocar, 1.2% sometimes, and 2%ransuterine Veress CO2 insufflation
never (0.5% made no resporise) Using a long Veress needle,
Furthermore, 26.4% of respondents ha@neumoperitoneum has been established
experienced vessel or organ injurgyhrough the fundus of the uterus
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transvaginallf’>> This technique has pneumothorax) by the Veress neéfile
been especially helpful in the obese
womeri?®® In one study of 138 womenthallenges

weighing 250 Ibs to 400 Ibs, failure toAnterior abdominal wall adhesions

establish pneumoperitoneum occurred iﬁdhesmns at the umbilical area are found

13.8% (5/36) through the umbilicus, in" appr?%mate'y 10%  of  all
3.6% (3/83) through the uterus, in 8.3%42PAroscopies. One series of 4532

(1/12) subcostally, and in 28.6% (Z/ﬁaparoscopies reported an incidence of

through the open (Hasson) technitfu@ ONly 0.2 per 100_‘8' In women with no
grevious abdominal surgery, umbilical

prospective randomized study compare ; A o
the conventional infraumbilical route with@dhesions are found in 0% to 0.68% of

a transuterine route in 100 overweight anifParoscopies. — Rates  of  umbilical
obese women (BMI>25kg/m2) in @dhesions range from 0% to 15% in

establishing pneumoperitonedinin the Women with prior laparoscopic surgery,
infraumbilical group, pneumoperitoneum’M 20% to 28% in those who have had
was achieved at a ratio (punctured?'€vVious laparotomy with horizontal
pneumoperitoneum) of 56/49 (1.14) witpuPrapubic incision, and from 50% to
one failure, but in the transuterine grouf0” in those who have had previous

the ratio was 53/51 (1.0% laparotomy with longitudinal
(1.0 incisior’®*42  Patients with midline
Trans cul-de-sac CO2 insufflation incisions performed for gynaecologic

The posterior vaginal fornix has beenndications had significantly more
reported as another site through which tadhesions (109/259, 42%) than those with
establish pneumoperitoneum, especially iall types of incisions performed for
obese womefi. obstetric indications (12/55, 2294)

_ _ In some research protocols, preoperative
Ninth or tenth intercostal space jyasonography to detect anterior wall

CO2 insufflation _ adhesions has been found to be useful, but
Since the parietal peritoneum is adhered 10 needs further evaluation, and there is
the under-surface of the ribs at the COStmsuﬁicient evidence to recommend

margin, some gynaecologists insert thgiine preoperative ultrasoufid* In 58
Veress needle through the ninth or tentgf 69 subjects, laparoscopic or laparotomy

intercostal .spa_léé The inclusion and fingings confirmed the ultrasound findings
exclusion criteria are the same as per LUQ  «estricted visceral slide” in the

insertion. The Veress needle is inserteﬂresence of visceral adhesiths

directly through the intercostal space at

the anterior axillary line along the superioAngle of Veress needle insertion

surface of the lower rib to avoid injury toHurd et al. reported on computerized axial
the underlying neurovascular bundle. tomography (CT) scans of 38
Following pneumoperitoneum, establishednanaesthetized women of reproductive
at 20 to 25 mm Hg pressure, 5 mnage. The position of the umbilicus was
laparoscopes are introduced at Palmerfsund, on average, 0.4 cm, 2.4 cm, and 2.9
point for inspection, followed by cm caudally to the aortic bifurcation in
additional trocars, inserted under direabormal weight (BMI<25kg/m2),
vision, to facilitate the required surgeryoverweight (BMI25-30 kg/f), and obese
and/or perform adhesiolysis whenBMI>30 kg/m2) women, respectively. In
indicated. all cases, the umbilicus was cephalad to
A retrospective review of 918 where the left common iliac vein crossed
insufflations through the ninth intercostathe midline at the sacral promontdty
space found one entry into the stomachherefore, the angle of the Veress needle
and one into the pleural space (causingiasertion should vary accordingly from
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45° in non-obese women to 90° in verylevated (lifted by hand), together with the
obese womét. anterior wall, during 542 direct trocar

insertions for lap-aroscopic access
Veress needle safety tests or checks

Several studies have described tests andimber of Veress needle insertions
techniques for determining the correchttempts

placement of the Veress needle. Thesgtudies have reported placing the Veress
include the double click sound of theneedle into the peritoneal cavity on the
Veress needle, the aspiration test, thfirst attempt at frequencies of 85.5% to
hanging drop of saline tést the “hiss” 86.99%6% two attempts were required in
sound tesf, and the syringe t€St''*® 85% to 11.6% of procedures, three
Although all these tests and techniquesttempts in 2.6% to 3.0%, and more than
may be helpful in accessing the peritoneghree attempts in 0.3% to 1.698"
cavity, the fact that visceral and vasculaComplication rates were as follows: at one
injuries occur shows that they are noittempt, 0.8% to 16.3%; at two attempts,
foolproof. In fact, a recent prospectivel6.31% to 37.5%; at three attempts,
study reported that the double click44.4% to 64%; and at more than three
aspiration, and hanging drop testattempts, 84.6% to 100%. Complications
provided very little useful information onwere extraperitoneal insufflation, omental
the placement of the Veress neédlén and bowel injuries, and failed
view of recent evidence, failure tolaparoscop$’®

perform these tests should no longer be _ _ _

considered as substandard care &Xtraperitoneal insufflation

negligencé’. Extraperitoneal insufflation is one of the
Some surgeons waggle the Veress needost ~ common  complications  of
from side to side, believing that thislaparoscopy, frequently leading to
shakes an attached organ from the tip gPandonment of the procedure because
the needle and confirms correct intrafurther attempts to achieve pneumo-
abdominal placement. However, thigeritoneum are usually unsuccesSftl In

manoeuvre can enlarge a 1.6 mm punctuf®€ study, preperitoneal insufflation
injury to an injury of up to 1 cm in viscera®Ccurred in 2.7%, 15%, 44.4%, and 100%

or blood vessed of cases at one, two, three, and more than
three attempts, respectivély
Elevation of the anterior abdominal wall Kabukoba and Skillern described a

Many surgeons advocate elevating thichnique to deal with extraperitoneal
lower anterior abdominal wall by hand ofinsyfflation that requires the laparoscope
using towel clips at the time of Veress ofy pe left in the preperitoneal space and
primary trocar insertioH. One study used the gas not evacuated. The Veress needle
a suprapubic port to compare the efficacy then reintroduced into the preperitoneal
of manual elevation below the umbilicusspace in front of the telescope and visually

and of towel clips placed within and 2 cmyyided into the peritoneal cavity
from the umbilicud". They reported that

only towel clips provided significant Veress Needle Modifications
elevation of peritoneum (mean 6.8 cnf'eéssure-sensor-equipped Veress needle
above the viscera) that was maintaine modified ~ pressure-sensor-equipped

during the force of the primary trocar. eresg' tne(?dledbto kp:ﬁwde the ts;Jhrgeth
insertior?’. Using this technique, however,MMediate feedback the moment thé tp

one surgeon caused aortic injury to tw(gntersb tgse peritoneal cavity has been
patients in one month escribed.

Hill and Mahe.r reported 26 (4.8%)o0ptical Veress needle (minilaparoscopy)
omental perforations as the omentum waphe Veress needle has been modified to a
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2.1 mm diameter and cannula 10.5 comm Hg) correlates positively with the
long to allow insertion of a thin (<1.2 mmpatient’s weight and BMI and negatively
diameter), zero degree, semirigidvith parity®’.

fiberoptic minilaparoscope. This system )

may be inserted in the umbilicus or thé‘dequate Pneumoperitoneum

left upper quadrant, and subsequeﬁontroversy exists as to what defines an
ancillary ports are inserted under direcf?dequate,” “appropriate,” or “sufficient”
visior?. pneumoperitoneum prior to insertion of

During insertion of the assembled unif’® Primary trocar. Traditionally, it has
(Veress cannula and telescope) thléeen defined by an arbitrary volume of 1
surgeon observes a cascade of monitbr © 4 L of CQ or an arbitrary

colour sequences that represent differeffiifaperitoneal pressure of 10 to 15 mm

abdominal wall layers: subcutaneous fdfd - Richardson and Sutton undertook a

appears yellow, fascia white, anterioPfOSPective study of 836 patients
rectus muscle red, and peritoneuandergO'ng laparoscopy to determine the
translucent or shiny bright® When the complications associated with the first

Veress needle enters the peritoneum, CEPY using the volume technique (n=291)
gas can be seen bubbling forwards, arfld the pressure technique (n=335,

the intra-abdominal structures soon com@e_digg pressure 14 mm Hg) as the end
into view. Alternatively, some surgeond?CiNts”. The average volume of CO2 used

insert the optical Veress needle first? the pressure technique group was

secure insufflation, and then introduce thalgnificantly greater than that used with
minilaparoscop¥. the volume technique group (4.3 vs. 2.8 L;

In patients with longitudinal abdominalP > 0-01), and the complication rate in the
wall incisions, utilization of the optical Préssure technique group was significantly
Veress system through the LUQ andpwer than that in the volume technique
insertion of the ancillary ports under direc8UP (4.1% vs. 8.2%; %2=5.22, df=1,0.5
vision may present a safer alternative’?>0:02), at all levels of operator
However, in a prospective study of 18£XPerience. The authors suggested that the

cases, two bowel perforations occufred pressure4 technique should be universally
Therefore, the relative predictive risks of"dOptea-

the optical Veress needle remain uncertai,qigh Pressure Entry (The HIP Entry)
in the absence of randomized stutgs ¢ pressure technique has been adopted

Veress intraperitoneal pressure DY many surgeons worldwide, but the
(VIP pressure) appropriate volume to establish an

Several investigators have reported initigtPPropriate  intra-abdominal  pressure
intraperitoneal insufflation pressures < 16€Mains controversial. Final pressures up

69,70
mm Hg indicating correct Veress needld® 10 mm Hg6s, 15 mm "(E@g , 14 1o
placemerf®5*%3%"" prospective  studies 18 MM Hg71, 20 mm HG™ and even

3,66,72 2,73
have concluded that initial intra—256 to 30 mm Hg*" have been

abdominal pressures of 10 mm Hg opdvocated. _

below indicate correct placement of thd N€ rationale for the higher pressure entry
Veress needle, regardless of the woment€Chnique is that it produces greater
body habitus, parity, and &§&. In fact, splinting of thg anterior qbdomlnal wall
another study concluded that the initiaRnd @ deeper intra-abdominal £Bubble
gas pressure (<9 mm Hg) is the Om}t,han the. traditional  volume-limited
accurate measure of correct intraperitoneB[€Umoperitoneum of 2 L to 4 L. One
Veress needle placeméht Finally, a Study determined that 3 L and 4 L of

recent study has confirmed that the initidhSufflated  CQ  volume established
intraperitoneal insufflation pressure (<1dntraperitoneal pressures of 10 and 15mm
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Hg, respectivel{. The same study visceral and major vascular injury.
demonstrated that when a downward forcéhe technique involves using a cannula
of 3 kg was applied to an umbilical trocarfitted with a cone-shaped sleeve, a blunt
the intra-abdominal C£© bubble was obturator, and possibly a second sleeve to
reduced to zero at 15 mm Hg, and the tighich stay sutures can be attached. The
of the trocar touched abdominal content&ntry is essentially a mini-laparotomy. A
when the same force was applied at 2&mall incision is made transversely or
mm Hg pressure, a GOgas bubble at longitudinally at the umbilicus. This
least 4 cm deep was maintained in alhcision is long enough to be able to
cases, and the tip of the trocar nevatissect down to the fascia, incise it, and
touched abdominal contefftslt has been enter the peritoneal cavity under direct
determined that trocar insertion requires dision”. The cannula is inserted into the
to 6 kg of force, and shielded disposablperitoneal cavity with the blunt obturator
trocars require half the force of reusablen place. Sutures are placed on either side
trocars* ™ of the cannula in the fascia and attached to
The combined results of three seriethe cannula or purse-stringed around the
involving 8997 laparoscopies using entrgannula to seal the abdominal wall
pressures of 25 to 30 mm Hg includedhcision to the cone-shaped sleeve. The
reports of four (0.04%) bowel laparoscope is then introduced and
injuries”"*’® and one (0.01%) majorinsufflation is commenced. At the end of
vessel injury’. In all cases of bowel the procedure the fascial defect is closed
injuries, the bowel was adhered at thand the skin is re-approximated. The open
entry site of the anterior abdominal wallfechnique is favoured by general surgeons
and the vascular injury occurred becausand considered by some to be indicated in
of inadvertent loss of pneumoperitoneunpatients with previous abdominal surgery,
during trocar insertion. especially those with  longitudinal
Although  the high-pressure  entryabdominal wall incisions.

technique is easier for the surgeon anfleveral studies on the benefits and
safer for the patient, surgeons may beomplications of the various laparoscopic
reluctant to accept it for fear ofentry techniques have been published.
compromising the patient's cardio-Hasson reviewed 17 publications of open
pulmonary function. It has beenlaparoscopy by general surgeons (9
demonstrated that the use of transiemublications, 7205 laparoscopies) and
high-pressure pneumoperitoneum caus@ynaecologists (8 publications, 13486
minor hemodynamic alterations of ndaparoscopies) and compared them with
clinical  significancé”’®  However, closed laparoscopy performed by general
although there is a significant decrease isurgeons (7 publications, 90152 patients)
pulmonary compliance (approximatelyand gynaecologists (12 publications,
20%) from 15 to 30 mm Hg, the579510 patientd). Hasson reported that
maximum respiratory effects at 25 to 3@or open laparoscopy the rate of umbilical
mm Hg have not been shown to diffeinfection was 0.4%, bowel injury 0.1%,
from the effect of Trendelenburg positiorand vascular injury 0%. The corres-
with intra-abdominal pressure at 15 mnponding rates for closed laparoscopy were
Hg'>’® 1%, 0.2%, and 0.2%. Hasson advocated
Open laparoscopic entry or hasson the open techniqgue as the preferr(_ed
technique method of access for laparoscopic

77
Hasson first described the open entriurgery.

technique in 1971The suggested benefitsFUrther analysis of Hasson’s review
are prevention of gas embolism, opuggests that the prospective studies and

preperitoneal insufflation, and possibly ofUrveys indicate that general surgeons
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experience higher complication rates tham serious complications. In large
gynaecologists with the closed techniqueyutcomes studies there were less
but experience similar complication rategomplications in the closed group (grade
with the open technique. Using the closeB). Although RCTs found the open
technique, the visceral and vasculaapproach faster and associated with a
complication rates were 0.22% and 0.04%wer incidence of minor complications
for general surgeons and 0.10% anhrade A), the panel cannot favour the use
0.03% for gynaecologists. In a publisheadf either access technique. However, the
record of his own 29-year experience witluse of either techniques may have
laparoscopy in 5284 patients, Hassoadvantages in specific patient subgroups
reports only one bowel injury within the(grade BJ°.

first 50 cases. A multicentre questionnaire survey of
Bonjer et al. published their experience igeneral surgeons (57% responding)
general surgery and reviewed publicationseported a relatively high incidence of
up to 1996 on closed (6 series, n=48933%major injuries; the highest with optical
patients) and open (6 series, n=1244#ocars (0.27%), the second highest with
patients) laparoscopy. The rates dafhe closed technique (0.18%, used 82% of
visceral and vascular injury werethe time), and the lowest with the open
respectively 0.08% and 0.07% after closetéchnique (0.099%).

lapa-roscopy, and 0.05% and 0% aftdn clinical trials that compared closed and
open laparoscopy (P=0.002). Mortalityopen entry techniques, the complication
rates after closed and open laparoscopgtes were 0.07% and 0.17% for the
were respectively 0.003% and 0% (NS) closed and open techniques, respec-
Garry reviewed six reports (n=357257) ofively®". The authors concluded that, in
closed laparoscopy and six reports ancbntrast to the findings of Catarci and
one survey (n=20410) of opencolleague¥, the number of entry-related
laparoscopy performed by gynaecologist&omplications with the open entry
With the closed entry technique, the rateechnique was significantly higher than
of bowel and major vessel injury werewith the closed entry technique. Hasson et
0.04% and 0.02%, respectively; with the al. conclude “There is no evidence to
open entry, they were 0.5% and 0%support abandoning the closed entry
respectively. When the survey reportechnique in laparoscopy; however, the
(n=8000) was excluded, the rate of bowedelection of patients for an open or
injury with the open technique was 0.06%alternative procedure is still
Garry concluded that open laparoscopy iecommendet.

an acceptable alternative method that hdse rate of carbon dioxide embolism was
been shown to avoid the risk of injury0.001% in a review of 489 335 closed
almost completely in normally situatedlaparoscopi€S. Several case reports have
intra-abdominal structurés detailed fatal or near-fatal coronary,
In its clinical practice guideline on thecerebral, or other gas emboli€mSuch a
pneumoperitoneum  for  laparoscopicomplication has not been reported at
surgery, the European Association foopen laparoscopy.

Endoscopic At this time, there is not convincing
evidence that the open entry technique is
Surgery states superior to or inferior to the other entry

Insert_ion of_ the first trocar with the OpeNechniques currently available. The open
technique is faster as compared to _th@ntry techniqgue does have a lower
Veress needle (grade A). The randomisgf]cijence of vascular injuries, but this is
controlled trials comparing closed (Veresggjanced by a potentially higher incidence

plus trocar) versus open approach hayg powel injury, although this can be
inadequate sample size to find a difference

16
Bas J Surg, March, 2013



Laparoscopic Entry: A Review of Technigues, Technologies, and Complications Issam Merdan

mitigated if alternative entry sites areThe methodology of the three RCTs is
chosen in high-risk patients. Instead o$ound, and two reported on insertion time
dissecting down at the umbilicus ores well as morbidity and mortalf}?>
suspected bowel adhesions, an alternatidezhat et al. excluded past abdominal
site of entry may be more appropriatesurgery but took into account BMI; they
such as the left upper quadrant or thghowed fewer minor complications with
ninth/tenth intercostal spaces. This couldirect trocar entry than with the Veress
possibly decrease the rate of bowel injurypeedle. No major complications occurred
as these sites are rarely affected bip either group (n = 200 patients)Fewer
adhesions and have been shown to be safemplications were found with direct
in small studies when hepatosplenomegatyocar insertion, but there was no
and stomach distension have beedifference with respect to frequency of
excluded. multiple attempts or ease of inserfian

_ Byron et al. used the direct entry
Direct trocar entry __ technique on an unselected group of 937
Dingfelder was the first to publish (iny,men The authors reported more than

1978) on direct entry into the abdomeny e attempts to enter the abdomen in
with a trocal. The suggested advantages 7o, of cases, failed technique in 1.4%,

of this m.etht')d of entry are the avoidancg,q a total complication rate of 4.2%
of complications related to the use of the3g/937) with a significant increased risk
Veress needle: failed pneumoperitoneu minor complications (P<0.001). A
preperitoneal insufflation, intestinalhiStory of abdominal surgery was not
'nSUfﬂ‘?‘t'r%Q’ or the more serious COZ;gqncigted with an increased risk of
embolisnt’. ~ Laparo-scopic entry IS compjicationd. Subsequently, Byron et al.
initiated with only one blind step (trocar)sndomized 252 women into Veress
instead ~ of three  (Veress needleyeegle (n=141) and direct trocar insertion
msufflatlpn, trocar). The direct entry(nzlll) for laparoscoff§. The authors

method is faster than any other method Qfgrted a four-fold increase of minor

2,83 L
entry’>*, however, it is the least ;ompjications with the Veress needle over
performed laparoscopic  technique ifne girect entry method (11.3% vs. 2.7%,
clinical practice tOd‘ﬁ' , , P<0.05) and a significantly longer
The technique begins with an infraj serion time (5.9 vs. 2.2 min, P<0.01).

umbilical skin incision wide enough 10 gjmijarly, Borgatta et al. included women
accommodate the diameter of a shargi, previous surgery and demonstrated a
trocar/cannual system. The anteriofyq fold increase in omental injury with

abdominal wall must be adequately,e veress needle over the direct trocar
elevated by hand, and the trocar is insert¢fsertion and a longer insertion time of 2

directly into the cavity, aiming towards mnintes and 10 seconds with the Veress
the pelvic hollow. Alternatively, the ooqi&

abdominal wall is elevated by pulling ONcopeland et al. reported on 2000
two towel clips placed 3 cm on either sidgselected women with whom direct

of the umbilicus, and the trocar is insertegocar insertion was utilized. Eight cases
at a 90° angfé. On removal of the sharp g 494) required conversion to insufflation
trocar, the laparoscope is inserted Qith veress needle, and one of these
confirm the presence of omentum Ofggyited in bowel injury. Two additional

bowel in the visual field. _ _bowel injuries were encountered with the
There are several retrospective Studig§irect trocar entry (0.19%)

published on the safety of this method ofyjj and Maher perforated the omentum

40,53,84-86 .
entry , Although a few studies wi the direct trocar in 26 of 542 patients
were prospective, only three (n = 664480, as it was elevated with
patients) were randomiz&df>?’
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peritoneum®. Molloy et al. reported on a abdominal wall. As the shield enters the
review of 51 publications including 134abdominal cavity, it springs forward and
917 Veress/trocar, 21 547 open, and 1&overs the sharp tip of the trocar.

739 direct entri€s. Entry-related bowel These trocars were intended to prevent the
injury rates were 0.04% (Veress/trocar)sharp tip from injuring intra-abdominal
0.11% (open), and 0.05% (direct entry); contents. However, it must be pointed out
corresponding vascular injury rates weréhat even when a shielded trocar functions
0.04%, 0.01%, and 0%, respectively properly and is used according to the
Case reports of major vessel injury wittspecifications, there is a brief moment
direct entry have been reporiédFive when the sharp trocar tip is exposed and
deaths were reported among the studies ofprotected as it enters the abdominal
case reports, all occurring in thecavity’®®t

Veress/trocar group. Two deaths wertn the presence of pneumoperitoneum,
attributable to delayed diagnosis of bowallisposable shielded trocars have been
perforation and three were attributable tshown to require half the force needed for
gas embolism during insufflatifh The a reusable trocar. The force required to
calculated overall mortality associatedenter the abdomen with various disposable
with laparoscopic entry was 1 per 100 00@ocars in the pig model was 4 to 6'kgf
procedureS. Bowel injury is reported Increased entry force frequently results in
more frequently in general surgicalloss of operator control and overthrusting
patients than in gynaecological patientsf the trocar, which is a potential cause of
0.15% versus 0.04% (P=0.0001). Vasculaerious vascular and visceral injurfes
injuries during open and direct entryin a randomized study of 100 direct
techniqgue have an identical incidence dbparoscopic entries, no complications
0.09%. The authors concluded that “ther@ccurred with the disposable trocars (n=
is no clear evidence as to the optimal forr0), and three (6%) minor complications
of laparoscopic entry in the low-riskoccurred with the conventional trocars (P>
patient. However, direct entry may be a0®.05). Ten cases in each group required
under-utilized and safe alternative to théwo insertions, and failed insertion
Veress needle and open entry technijue occurred in 8% and 4% of cases (P>0.05)
Sharp trocars are recommended for ia the conventional and disposable trocar
direct insertion technique. Reusablgroups, respectively,

trocars are not subject to a standardizeéthampault et al. reported on 103 852
frequency of sharpenify®” Yuzpe operations involving the use of 386 784
reported that a higher proportion ofrocars. They found that 10 out of 36
women than men experienced difficulty28%) serious injuries and two out of
inserting both the primary and secondargeven (29%) deaths involved shielded
trocar§’. In addition, injuries appeared totrocars>. Saville and Woods reported four
occur twice as often amongst thosenajor retroperitoneal vessel injuries in 3
gynaecologists who experienced difficultyp91 laparoscopies, all of which involved
with trocar insertion (P = 0.04). Whenshielded trocars. Marret et al. reported
difficulty was associated with the primary47 complications due to trocar insertions
trocar, the correlation was even morbéetween 1994 and 1997. Half of the

striking (P=0.02Y". trocars used were disposable and this type
_ . of so-called safety trocar was responsible
Disposable shielded trocars for half of the large blood vessel

Disposable shielded “safety” trocars Werghiuries".

introduced in 1984 These trocars arépgpoyry et al. analyzed 629 trocar injuries
designed with a shield that partially.enorted to the FDA database from 1993

retracts and exposes the sharp tip as ¢§'1996. There were 408 injuries to major
encounters  resistance through the
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vessels, 182 injuries to other viscerdhe needle is removed, and the sleeve acts
(mainly bowel), and 30 abdominal wallas a tract through the abdominal wall that
hematomas. Of the 32 deaths, 26 (81%)pn be dilated up to 12 mm by inserting a
resulted from visceral injuries, and @blunt obturator with a twisting motih®
(19%) resulted from vascular injuries.The force required to push this trocar
Eighty-seven percent of deaths fronthrough the abdomen in pigs is 14.2 kg
vascular injuries involved the use ofcompared with forces of 4 to 6 kg needed
disposable trocars with safety shields, anfbr disposable trocats

9% involved disposable optical trocarsSeveral case series and randomized
Ninety-one percent of bowel injuriesstudies have reported no injury to major
involved trocars with safety shields, andessels and no deathsAbdominal wall
7% involved optical trocars. The diagnosibleeding and Veress injury to mesentery
of bowel injury was delayed in 10% ofhave been encounteféd In addition,
cases, and the mortality rate in this grouRCTs have demonstrated less post-
was 21%. The authors concluded thaiperative pain and more patient
safety shields and direct-view trocarsatisfaction with the radially expanding
cannot prevent serious injuries duringlevice than with the conventional trocar
laparoscopic acceSs Furthermore, the entry techniqued %

data would not support a contention thaddvantages of this system include
safety-shield malfunction was a commorlimination of sharp trocars, application of
factor. There were few reports in which aadial force, stabilization of the can-nula’s
safety-shield malfunction was alleged tgosition (cannula does not slide in and
have contributed and even fewer in whiclout), avoidance of injury to abdominal
malfunction was actually fouriti wall vessels, and elimination of the need
Finally, the FDA in a letter to the for suturing of fascial defects.
manufacturers of laparo-scopic trocars,

dated August 23, 1996, requested that, fiSu@l entry systems

the absence of clinical data showin%‘spos""bIe optical trocars _
reduced incidence of injuries, ptical/access trocars were introduced in

manufacturers and distributors voluntarilg-994 and are popular among urologists.
eliminate safety claims from the labelling! WO disposable visual entry systems are
of shielded trocars and needfes available that retain the conventional

In 1998 and 2000, the Emergency carikocar and cannula'push-thro.ugh design:
Research Institute (ECRI) concluded thdf{’¢ Endopath Optiview optical trocar
although shielded trocars do not totallfEthicon Endo-Surgery, Inc., Cincinnati,
protect against injuries, they are preferablgH) and The Visiport optical trocar,
to unshielded troca¥®. A trocar use (Tyco-United States Surgical, Norwalk,
survey of 62 health care facilities reporteé 1) These single-use visual trocars trade
that shielded trocars were used fopllr_ld sharp trocars for a hollow trocar, in
primary trocar entry by 37% of surgeoné’Vh'Ch a zero degree Iaparoscope is loaded
for 100% of procedure, by 59% for a{or the distal crystal tip to transmit real-

least 90% of procedures, and by 79% fdjme monitor images while transecting
at least 80% of procedife abdominal wall tissue layers. Their

application recruits significant axial thrust
Radially expanding access system through the surgeon’s dominant upper
The radially expanding access systerbody muscles to transect abdominal
(Step, InnerDyne, Sunnyvale, CA) wasnyofascial layers.
introduced in 1994. It consists of a 1.9
mm Veress surrounded by an expandingndopath Optiview optical trocar
polymeric sleeve. The abdomen may firsthe Endopath Optiview optical trocar
be insufflated using the Veress needleomprises a hollowed trocar and a
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cannula. When insufflation is completeanterior rectus fascia using peanut
the Veress needle is withdrawn, and theponges. The Visiport optical trocar is

subcutaneous fatty tissue is dissected offalmed by the surgeon’s dominant hand
using peanut sponges, to expose the whigmd held perpendicular to the supine
anterior rectus fascia. A 5 mm incision igatient's CQ distended abdomen. Once

then made with a scalpel to accommodatbe exact anatomical position of the trocar
the visual trocar’s pointed tip. tip is verified on the monitor, downward

When the Endopath optical trocar is usedxial pressure is applied while activating
directly, without pre-insufflation, two the trigger. Then downward pressure is
anterior rectus fascia stay sutures amelieved, the trigger released, and the
placed at 3 and 9 o’clock and held withrocar tip position verified on the monitor

snaps. The fascia is then divided betweeagain. This entry sequence is repeated
the stay sutures over a length ofintil the peritoneal cavity is entered. The
approximately 5 mm. During insertion,trigger is not fired until the exact

the stay sutures are pulled to lift theanatomical position of the trocar tip is

abdominal wall against the advancingnown.

trajectory and facilitate proper port siteThe push-through entry design requires
closure at the end of the operationsignificant perpendicular force to drive a

Alternatively, the assistant may grasp th&ajectory across tissue planes with no
abdominal wall with towel clips, while themeans of avoiding trocar overshoot.

surgeon negotiates the visual trd€ar Sometimes, the anterior abdominal wall
Twisting the handle advances thenay be grasped with the non-dominant
hydrophobic and winged trocar tip tohand of the surgeon and lifted to offer
dissect successive tissue layers on its wapunter pressure against the advancing
towards the abdomen. The cascade trocar. The Visiport optical trocar comes

generated entry images displayed on the only one diameter and accommodates
monitor demonstrates level of penetrationonly a 10 mm laparoscope.

Some surgeons advocate use of visual

trocars during gasless laparoscopy, IBEndoTIP visual cannula

which abdominal wall lifting devices areThe endoscopic threaded imaging port,
used to tent the abdominal wall before thEndoTIP (Karl STORZ Endoscopy,

primary visual trocar is inserted undefTuttlingen, Germany), is a reusable visual
visual control. Experience with suchcannula system that allows real-time
methods is limited, and large-scale studiaateractive port creation, when port-

are lacking®. dynamics are archived, for recall and
analysis. The principal differentiating
Visiport optical trocars aspects of EndoTIP include reduction of

The Visiport optical trocar is a disposablgush-force, visually controlled entry,
visual entry instrument that comprises alimination of overshoot, and lack of
hollow trocar and a cannula. Every triggesharp trocar.

squeeze advances the sharp cutting knifeConventional primary trocar insertion
mm to transect tissue in contact with theequires application of considerable axial
crystal tip and swiftly retract back into thepush-force (2-14 kg}"to the trocar and
crystal hemisphere. It is advised that, asannula where the anterior abdominal wall
with other visual trocars, the Visiportdents towards the viscera; entry is blind.
optical trocar is to be applied only afteThe EndoTIP consists of a stainless steel
CO2 insufflatiori®. cannula with a proximal valve segment
When insufflation is complete, the Veresand distal hollow threaded cannula
needle is withdrawn, and subcutaneousection. The conventional valve sector
fatty tissue is dissected off the whitehouses a standard @Gtopcock, and the
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can-nula’s outer surface is wrapped with an the monitor.

single thread, winding diagonally to endAs the cannula has no cutting or sharp
in a distal blunt notched tip. The cannul&nd, tissue layers are not transected;
iIs available in different lengths andinstead, they are taken up along the outer
diameters for different  surgical pitch. The parted tissue layers preserve
applications. A retaining ring keeps theort competence and result in a smaller
mounted laparoscope from sliding out ofascial entry wound area with less muscle
focus during insertiof®. damage than with pyramidal trocar
The EndoTIP visual cannula systenwounds®’.

requires no trocar and has no crystal tipurther clockwise rotation parts the
compressing and distorting monitoperitoneal membrane radially to advance
images at tissue—cannula interfacghe cannula incrementally into the
Interpretations of observed monitomperitoneal cavity under direct visual
images are identified, layered-entry, andontrol, while avoiding cannula overshoot.
real-time interactive.

A generous umbilical skin incision isRecommendations and Summary
made using a surgical blade to avoid skiStatement

dystonia. Ribbon retractors and peandt. Left upper quadrant (LUQ, Palmer’s)
sponges are used to expose the whitl@paroscopic entry should be considered in
anterior rectus fascia. As when using thpatients with suspected or known
optical trocar, insertion starts at the fascigleriumbilical adhesions or history or
level. A 7 mm rectus fascial incision ispresence of umbilical hernia, or after three
then made under direct vision, and th&iled insufflation attempts at the
Veress needle is inserted through thembilicus. Other sites of insertion, such
fascial incision with the C@Ostopcock in as transuterine Veress gQ@nsufflation,
the open position. When insufflation ismay be considered if the umbilical and
complete, the surgeon holds théUQ insertions have failed or have been
laparoscope with  mounted cannulzonsidered and are not an option.
perpendicular to  patient's  supine2. The various Veress needle safety tests
abdomen, using the non-dominant hanar checks provide very little useful
The unit, (laparoscope and mountethformation on the placement of the
cannula) with the C® stopcock in the Veress needle. It is therefore not
closed position is then lowered into thenecessary to perform various safety
umbilical wound. The surgeon uses thehecks on inserting the Veress needle;
muscles of the dominant wrist to rotate theowever, waggling of the Veress needle
cannula clockwise, while keeping the&rom side to side must be avoided, as this
forearm horizontal to the patient'scan enlarge a 1.6 mm puncture injury to
abdomen. Downward axial pressuran injury of up to 1 cm in viscera or blood
during rotation is kept to a minimum. vessels.

The blunt cannula’s notched tip engage3. The Veress intraperitoneal (VIP-
the anterior rectus fascial window angressure 10 mm Hg) is a reliable indicator
stretches it radially. Rotation appliesof correct intraperitoneal placement of the
Archimedes’ principle to lift the anterior Veress needle; therefore, it is appropriate
abdominal wall and transpose successite attach the C@®source to the Veress
tissue layers onto the cannula’s outemeedle on entry.

thread. The white anterior rectus fascia. Elevation of the anterior abdominal
red rectus muscle, pearly white posteriowvall at the time of Veress or primary
rectus fascia, yellowish preperitoneatrocar insertion is not routinely
space, and transparent greyish peritoneadcommended, as it does not avoid
membrane are all observed sequentiallyisceral or vessel injury.

21
Bas J Surg, March, 2013



Laparoscopic Entry: A Review of Technigues, Technologies, and Complications Issam Merdan

5. The angle of the Veress needle insertiadlD. Direct insertion of the trocar is

should vary according to the BMI of theassociated with less insufflation-related
patient, from 45°. in non-obese women taomplications such as gas embolism, and
90° in obese women. it is a faster technique than the Veress
6. The volume of C®inserted with the needle technique.

Veress needle should depend on the intrd1. Shielded trocars may be used in an
abdominal pressure. Adequate pneumeffort to decrease entry injuries. There is
peritoneum should be determined by ao evidence that they result in fewer
pressure of 20 to 30 mm Hg and not byisceral and vascular injuries during

predetermined Covolume. laparoscopic access.

7. In the Veress needle method of entry,2. Radially expanding trocars are not
the abdominal pressure may be increasedcommended as being superior to the
immediately prior to insertion of the firsttraditional trocars. They do have blunt tips
trocar. The high intraperitoneal (HIP-that may provide some protection from

pressure) laparoscopic entry techniguimjuries, but the force required for entry is

does not adversely affect cardiopulmonargignificantly greater than with disposable

function in healthy women. trocars.

8. The open entry techniqgue may bé&3. The visual entry cannula system may
utilized as an alternative to the Veresgepresent an advantage over traditional
needle technique, although the majority dfrocars, as it allows a clear optical entry,
gynaecologists prefer the Veress entryout this advantage has not been fully
There is no evidence that the open entgxplored. The visual entry cannula trocars
technique is superior to or inferior to thehave the advantage of minimizing the size
other entry techniques currently availableof the entry wound and reducing the force
9. Direct insertion of the trocar withoutnecessary for insertion. Visual entry

prior  pneumoperitoneum may  betrocars are non-superior to other trocars
considered as a safe alternative to Veressice they do not avoid visceral and

needle technique. vascular injury.
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