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Introduction

Endoscopy allows optically guided procedures to be performed within the body, through surgically created 

temporary ports (laparoscopy, thoracoscopy) or through natural conduits, without requiring an entry wound 

(hysteroscopy, bronchoscopy). These minimally invasive measures are practiced in most specialties and have become 

the preferred method of diagnosis and treatment for several surgical conditions. Endoscopy is a technology driven 

dynamic discipline that challenges conventional open surgery and introduces important innovative advances that renders 

robotic surgery, telesurgery and remote mentoring possible. 

Among the principal differences between open and laparoscopic surgery is size of surgical wound, magnified 

operative field and altered haptic feedback. The most important and potentially dangerous first step in laparoscopy is safe 

and successful insertion of a Primary port. 
As more surgical specialties practice laparoscopy and rigorous patient safety initiatives are instituted,

conventional blind methods of umbilical peritoneal entry may no longer be uniformly acceptable. Moreover, surgeons 

performing sophisticated endoscopic operations must now be well versed in several alternate laparoscopic access 

methods and instruments to address evolving patient expectations and safety requirements.1

Publication of the Institute Of Medicine committee report on Patient Safety in the United States suggested that 

over 90% of unintended medical mishaps are Human Error related.2 Surgeons and industry now recognize the 

importance of less hazardous laparoscopic entry options, especially in high-risk situations. Accordingly, entry methods 

that can anticipate avoid or at the very least recognize error is advocated, where error recovery is possible, before 

permanent patient harm occurs.3 

In addition to those entry methods and instruments that they are schooled in, surgeons must thrive to 

upgrade their understanding and skill in evolving technologies, particularly those methods that seem to decrees the 

likelihood of patient harm. In this paper, visual primary entry systems and access instruments will be reviewed 

emphasizing their characteristics, safe deployment techniques and applications. 

ACCESS INSTRUMENTS

Entry systems fulfill several important functions, including safe placement of optical and operative instruments, 

administration of distending gas, maintenance of operative envelope and preservation of port-competence. To avoid entry 

error, port-dynamics at tissue-instrument interface must be exposed to understand accident causation. Only then can a 

more error tolerant and comparatively less dangerous laparoscopic entry systems be developed to offer instrument and 

method redundancy. 

Conventional First Generation laparoscopic access instruments generally consist of two parts, a removable 

central trocar and an encasing outer sheath or cannula. Once placed inside a body cavity, the central trocar is removed to 

accommodate a laparoscope or various operating instruments. Trocars have a blunt proximal end to accommodate the 

surgeon’s dominant palm and transmit generated Penetration Force (PF) to the instrument-tissue interface. The distal end 

is traditionally designed to have a pointed sharp conical, beveled pyramidal or cutting bladed tip. Cutting pyramidal or 

bladed trocars are the most commonly used access devices as their extremely sharp pointed tips render trajectory 

propulsion require less PF.4  Although extreme sharpness of disposable trocars help slices across different myofascial 

tissue layers with relative ease, risk of inadvertent bowel or vessel injury because of overshoot, uncontrolled excessive 

force and blind insertion cannot be denied. In some series, risk of bowel injury with disposable entry trocars is three times 

that previously reported for reusable trocars, and 87% of deaths from vascular injuries involved use of sheathed 

disposable trocars. 5
Conical trocars have pointed sharp tips but no cutting edges; therefore significantly more PF is required as 

tissue layers are not transected but parted to accommodate cannula’s outer diameter. The radially expanding VersaStep 

device requires the most PF as added force is required to expand the outer encasing polymeric sheath with the trocar.6  

It is advisable for surgeons with smaller hands and musculature to insert these cannulas with more caution.7 

Trocar tip design is an important element when evaluating entry accident causation and port competence. 

Generally it is accepted that blunt-tipped trocars present less of an entry risk, as they have to inflict a ‘direct hit’ on a 

vessel to cause vascular injury as only the tip is sharp, whereas a same sized bladed or cutting pyramidal trocar will 

exact significant injury when it encounters any vessel along the entry path. 8 While this theoretical advantage is clear, its

practical clinical application must be weighed against the considerable additional PF required during insertion. 9 Leibl 

showed that incisional hernia risk is 10 times greater when disposable cutting pyramidal trocars are used instead of a 

reusable conical trocar (1.83 versus 0.17%). 10    

The cannula portion of access devices have a proximal valve section to allow insertion and removal of optics or 

laparoscopic instruments without losing insufflated gas. They may also have a CO₂ insufflation stopcock, particularly 

those used at Primary port site. The shaft’s outer surface is smooth and ends either horizontally or in an oblique slant with 

a small venting window at their distal end. Recently threaded cannulas have gained popularity as they anchor cannulas at 

entry site and discourage unintended intraoperative slippage. 

Laparoscopic entry instruments are either intended for single or multiple uses. Environmental concerns and 

spiraling health care costs generally encourage reusable instruments.11 Moreover, multiple use of single-use 

designated instruments, especially a trocar and cannula, is generally not recommended.12 Unfortunately, surgeons 

around the world seem to have less say in operating room purchasing decisions and are called to defend outcome only 

when mishaps are publicized.  

Disposable entry trocars with automatic extending shields were designed to decrease risk of inadvertent injury. 

However, injuries continue to occur and according to the U.S. Food and Drug Administration’s Office of Device Evaluation 

data, over the last 10 years, there have been more than 40,000 trocar-related injuries. Parisian asserts that these include 

50 – 240 trocar related deaths every year. In effect, the FDA ordered all device manufacturers and distributors of shielded 

entry trocars to remove all claims of added "safety" as they have failed to decrease entry injuries. 13  

Since visualization of a Primary port is not possible unless when using optical entry systems, it is advisable to 

always inspect the peritoneal aspect of Primary ports, through an Ancillary port, at the end of each laparoscopy. 14    
Most gynecologic endoscopists use a Veress needle to pre-insufflate the peritoneal cavity with a non-combustible 

gas, usually CO₂, prior to applying an access instrument. This is expected to further minimize unintended entry injury 

during placement of sharp trocars, though complications related to their use are rare and well documented.15  Concern 

regarding trocar safety, especially at Primary port, has been expressed as considerable axial PF is applied blindly, to 

thrust a sharp trajectory into the  abdomen.
Despite considerable advances in endoscopic techniques and instrumentation, inadvertent and potentially 

avoidable entry injury continue to occur. Several publications indicate that serious trauma to major vessels and bowel 

remains underreported.16 Many of these serious injuries are related to Closed laparoscopy when insertion of the Veress 

needle for insufflation precedes insertion of a sharp blind trocar and cannula. Conversely, Open laparoscopy, first secures 

peritoneal entry through a mini cut-down, followed by insertion of the Hasson trocar and finally peritoneal insufflation.17  

This method is intended to avoid major vessel and bowel injury, however, inadvertent large vessel or bowel injury is not 

entirely eliminated.18,19,20,21  
Given continued incidence of serious entry complications, “Visual entry” systems were introduced in 1994, to 

mitigate entry injury by allowing visually guided layered entry. Two disposable optical trocars and a reusable visual 

cannula are available. Of the disposable optical trocars, one has a conical crystal tip and a hollowed trocar shaft to 

accommodated a zero degree laparoscope and display entry pictures on the monitor (OptiView; Ethicon Endo-Surgery, 

Cincinnati, OH); the other disposable optical trocar has a spherical crystal end to a hollowed trocar with a wire blade that 

transects different abdominal myofascial layers at the strike of a trigger. A loaded zero degree laparoscope displays entry 

sequences on the monitor (VisiPort; Tyco-United States Surgical, Norwalk, CT). 

Despite their ability to optically display tissue layers on the monitor during entry, these instrument retain the 

conventional push through trocar and cannula insertion dynamics where entry is achieved by palming the entry device 

and applying considerable perpendicular axial PF, towards the abdominal cavity, to propel the trajectory into the 

peritoneum. Although the degree of risk for complications compared to conventional blind sharp trocar and cannula 

systems remains uncertain, serious entry injury still occurs with their use, especially when the operator is unfamiliar with 

safe use of these systems and fails to interpret or recognize the displayed images.22,23,24  
 
Better optics, miniaturization and advances in instrumentation allowed improvements in rigid and flexible 

narrow caliber micro-laparoscopes that require very small diameter entry ports with potential advantages. Some have 

introduced a visual entry system that requires a 1.2 mm semi-rigid zero degree micro-laparoscope that fits into a modified 

Veress type needle (Optical Veress Entry System; Karl Storz Endoscop GMBH, Tuttlingen, Germany). This reusable 

system, like other optical entry instruments, are safest when applied after insufflation. They offer excellent optics, though  

these expensive and very delicate instruments fracture easily given their narrow diameter and top-heavy camera end. 

They can be applied through the left upper quadrant in high-risk cases, during diagnostic conscious pain mapping and in 

critical care or outpatient diagnostic units.25    
Second Generation laparoscopic visual entry cannula systems are the latest addition and introduce a departure 

from the conventional trocar and cannula, push-through entry methods. It reduces the amount of PF required to place the 

cannula and given its unique design, eliminated the possibility of overshoot. 26 Linear axial PF, denting myofascial wall 

towards the abdomen is converted to spiral radial force, tenting away from the abdomen. It allows incremental real-time 

visual access and consists of only a threaded cannula, where no trocar is required. The reusable cannula has a 

conventional valve section at one end to allow insertion and removal of optics or laparoscopic instruments without losing insufflated gas and may house a CO₂ insufflation stopcock. The shaft’s outer surface has a single diagonal thread that ends distally in a blunt notched cannula tip.27 

During deployment, a zero degree laparoscope is inserted into the cannula and held 2 cm short of the cannula’s 

distal end by locking the telescope stopper (TS). Cannula’s rotation applies Archimedes’ principle to lift anterior abdominal 

wall layers after engaging the myofascial tissue with the notched cannula tip. As the cannula has no cutting or sharp end, 

tissue layers are not transected instead are parted, this preserves port competence and results in a smaller fascial entry 

wound area with less muscle damage compared to pyramidal trocar wounds.28      

This trocarless visual cannula entry system (Endoscopic Threaded Imaging Port, ENDOTIP; Karl Storz 

Endoscop GMBH, Tuttlingen, Germany) has no crystal tip compressing and distorting monitor images at tissue-cannula 

interface. Interpretations of monitor images are easier and layer-by-layer entry more real-time interactive. Universally 

all endoscopists agree that visually controlled entry is intuitively less dangerous and infer added safety, hence their

recommendation to insert all ancillary ports under strict visual control. This same logic applies to primary port insertion. In 

addition, visual entry improves our understanding of access complications and reduce recurring error. Visually controlled 

entry systems that require no sharp trocar, apply no axial PF, and allow real-time error analysis, recognition and recovery 

are preferred.29    
Port Dynamics during laparoscopy

Laparoscopic entry injury is best understood when tissue dynamics at port site is studied in real-time. Careful 

error analysis is essential to unravel interaction between surgeon, instrument, and tissue. It is known through published 

reports that a minimum of 25% of practicing gynecologists have experienced Veress needle or cannula injuries.30   

Two Primary entry systems are available in laparoscopy: First Generation conventional entry method where the 

push-through spike principle is applied and Second Generation entry method where the Archimedes spin principle is 

employed. 
Conventional entry, irrespective of make or model of instrument, requires two components, a central trocar 

having a sharp, cutting, or pointed distal end and an encasing cannula. Surgeons palm the access instrument by the 

dominant hand and apply considerable PF, generated through the dominant upper arm muscles, axially at port site, to 

propels the spike across different tissue layers towards the intended body cavity. Several versions, modifications and 

models have attempted to render this entry system less perilous while maintaining the spike and cannula design. 

The Second Generation entry method, uses the spin principle, where the entry instrument comprise a 

threaded cannula only, that ends in a notched blunt tip. No central trocar is required as a laparoscope is mounted into the 

cannula during insertion and removal. No axial PF is applied; tissue layers part radially and the visually guided cannula 

pulls tissue up along its outside thread using Archimedes’ principle.31 

In addition, primary laparoscopic entry systems can be classified as Non-Visual or Visual, the intention of visual 

entry is to add redundancy to task performance and give the surgeon additional real-time feedback during port insertion. 

Here the intention is to avoid, anticipate or at the very least recognize error when injury occurs, before mishap evolves to 

patient harm. They are intended to give surgeons an invaluable opportunity to repair injury before irreparable damage 

occurs. 

Visual port methods cannot avoid all injury, however, they create a platform where task is archived, replayed 

and analyzed. This aspect alone renders any of the visual methods more desirable.  There is extensive human-motor 

behavior research to indicate that manual movements, aiming and motor skill development are more accurate when 

participant receives online visual feedback during task performance, compared to when vision is not available.33
Human kinetics researchers have proven that visual feedback from a completed movement, creates a data 

base of enriched form of knowledge (surgical experience) that improves programming of subsequent task performance 

movements.34 These and numerous other limb control studies have demonstrated the importance of real time visual 

feedback during task performance and its importance in error prevention and skills acquisition. 

LAPAROSCOPIC ENTRY SYSTEMS 
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A Primary port is the first entry site through which a lens, camera and light is introduced. Its insertion is a 

critical step during laparoscopy when most serious unintended injuries occur. Veress or trocar placement is 

particularly perilous, as considerable uncontrolled axial force is applied blindly to sharp instruments. Furthermore, all 

practitioners agree that Ancillary ports must be inserted under direct vision, and several authors favor insertion of the 

Primary port under visual control as well since this will further mitigate entry complications.35 

Most gynecologists insufflate the peritoneal cavity, prior to Primary port insertion and General Surgeons tend to 

use the Open method where a small cut-down is made till the peritoneal cavity is entered, then the abdomen is insufflated 

and a trocar inserted. Available evidence demonstrate that vascular injuries are seven times more likely to be caused by 

either the Primary or Ancillary trocar placement than by the Veress needle.14 

In a nationwide prospective multicentric Dutch study, Jansen reviewed 25,764 laparoscopies. Five 

complications were caused by the Veress needle and 68 by trocar insertion.36 Others have claimed the Veress to be 

implicated in only 2% of Medical Device Reports (MDR) to the US Food and Drug Administration Primary entry injury 

reports.37,38 However, Veress was associated with 18% of reported cases in the Physician Insurers Association of 

America (PIAA) statistics, which may be a more reliable figure.

Inspection of the supine non-draped abdomen, observation of previous surgical scars, and palpation of bony 

landmarks must precede every laparoscopic port insertion. The patient must remain horizontal until insufflation and 

successful Primary port insertion. 

An umbilical skin incision wide enough to accommodate the diameter of the cannula used is made with a 15mm 

surgical blade, followed by insertion of the Veress needle to distend the peritoneal cavity with CO₂ gas. This gas cushion, 

interposed between an advancing sharp or visual trocar and abdominal viscera is to avert unintended injury. 

The braced abdominal wall offers counter pressure against the considerable axial PF applied during port 

insertion. In addition, a gas filled inert spacious cavity allows for some entry overshoot and unobstructed visualization of 

organs during surgery.

The spring-loaded Veress needle is first tested and CO₂ stopcock kept open to allow room air to stream into the 

sealed virtual peritoneal cavity as soon as peritoneal membrane is penetrated. The needle is held at the hub by the 

dominant hand and inserted vertically towards the peritoneal cavity in the midline sagittal plain towards the hollow of the 

pelvis. Generally, there are no large vessels and bowel is mobile to move out of harms way. It is advisable to lift the 

relaxed abdominal wall with the non dominant hand to offer counter pressure against the advancing Veress needle.  
Two distinct “pops” are felt as the Veress first punctures through anterior rectus fascia, then posterior fascia 

and peritoneum. Once a second pop is felt, the needle is directed towards the pelvis. When insertion is intra-umbilical, 

only one pop may be felt.39    

Determining correct placement prior to insufflation is very important, as failure to achieve and maintain pneumo-

peritoneum is a common cause of procedural failure. It is important to closely follow intra-peritoneal pressure changes 

during insufflation and keep flow rate initially at less than one liter per minute. Inadvertent improper Veress needle 

placement and a high flow rate may lead to serious complications. Only when correct needle placement is verified, flow 

rate may be increased. The maximal accepted intra peritoneal pressure during laparoscopy is about 15-mmHg.

Generally, obesity does not adversely affect insufflation volume for a given intra abdominal pressure. The actual 

intra abdominal volume is a finite value, and 94% of this capacity is achieved at an abdominal pressure of 15-mm Hg.40   

When higher pressures are recorded during insufflation, needle’s position is changed by gently drawing out or moving it 

gently sideways, to dislodge the tip that may be against a viscus. Alternatively the abdominal wall could be manually 

elevated with similar results. Injecting a few milliliters of saline could also be tried. It is important to make sure that the 

patient is well anesthetized as bucking could give similar high readings. When all fails, it is better to remove, inspect for 

instrument malfunction and then reinsert it anew. 

Manual abdominal palpation remains a preferred method of determining degree of distention, as measurement 

of total volume of instilled gas is unreliable. Having attained adequate insufflation, the Veress needle is removed and 

visual access instrument is inserted towards the distended peritoneal cavity. This basic entry tenet has not changed much 

since its inception. 

High pressure CO₂ gas insufflation is a variation on Closed insertion where insufflation to an intra-peritoneal 

pressure of >25mm Hg is attained using a Veress needle. This splints the anterior abdominal wall against axial PF and 

interposes a larger CO₂ gas cushion between the advancing trajectory and great vessels or abdominal viscera. 

Bowel adherent to the parietal wall remains susceptible to injury, as insertion is blind. Once a cannula is 

placed and correct insertion verified, intra-peritoneal pressure is lowered to about 10-15mm Hg. Additionally, a higher 

intra-peritoneal pressure braces the parietal peritoneum and reduces denting of peritoneal membrane ahead of the 

advancing trocar.41,42,43               

The late Professor K. Semm of Kiel, Germany, was first to promote benefits of visual cannula insertion; his 

group used a beveled cannula to insert Primary ports under visual control. His teaching has been to proscribe blind 

puncture of the abdominal wall at all costs if surgeons wish to improve entry safety.44

In an attempt to understand accident causation and improve entry safety during this critical blind first step, 

visually guided optical laparoscopic entry systems were introduced. Endoscopists believe that surgery performed under 

visual real-time control is interactive where hand-eye coordination is possible. Ability to archive entry events for replay and 

observation adds a tremendous capability for surgeons to learn and better avoid future mishaps.45

Two visual entry systems are available: one system retains the conventional trocar and cannula push through 

design, where the visual trocar transects abdominal myofascial layers by applying axial PF generated by the surgeon’s 

dominant upper body muscles, while the second visual cannula system applies radial PF generated by the surgeon’s 

much weaker dominant wrist muscles to part the abdominal myofascial layers.

The first visual trocar system offers two disposable models, the OptiView Visual Trocar Ethicon Endo-Surgery, 

Cincinnati, OH and the VisiPort Visual Trocar, Tyco-United States Surgical, Norwalk, CT. These single use entry 

instruments have traded blind sharp trocars for a hollow trocar with a transparent crystal tip at its distal end. With a zero 

degree laparoscope loaded in the hollow trocar, the distal crystal tip transmits monitor images while transecting abdominal 

wall tissue layers during insertion. 

These disposable visual entry instruments retain a push-through trocar and cannula design where the spike 

principle recruits considerable PF thrust, denting tissues towards viscera. Tissue compression by the distal crystal tip 

renders layer recognition off the monitor difficult. Furthermore; no mechanism is offered to avoid overshoot and trocar 

progression through anterior abdominal wall layers is often sudden and recognized only as color changes. 


The second reusable visual entry system has no trocar and is a hollow threaded cannula with a blunt distal tip 

to engage abdominal tissue layers. It uses the Archimedes spin principle to tenting tissue away from viscera, while 

relaying clear real-time monitor images of port site. In addition, the outer thread avoids overshoot and renders port 

insertion and removal incremental and less forceful. 


Generally, a sound knowledge of the anterior abdominal wall anatomy is essential with all visual entry systems 

so that surgeons are able to correctly interpret monitor images at all time and be aware of the location of the entry 

instrument in relation to abdominal wall tissue layers. 

All visual entry systems require use of a zero degree laparoscope to give a panoramic view of the tissue – 

cannula interface. Although intuitively they appear simple and easy to use, their safe and correct deployment is more 

intricate than initially perceived. Therefore, a learned colleague versed in visual systems best mentor surgeons until such 

time when trainee becomes skilled  and appreciates fundamental differences between blind and visual entry. It is with 

training and experience that visual methods can be used safely and allow access to the extra or retroperitoneal spaces.46 

To steer safely through different tissue planes, surgeons use several visual and haptic navigational aids. In 

addition, a high degree of hand-eye coordination, solid knowledge of anatomy and a good sense of spatial orientation are 

required for safe use of these superior access instruments. The most critical sequencing to recognize off the monitor 

during visual entry is the extra to intra peritoneal transition. It is when surgeons use these visual methods without a clear 

understanding and appropriate training that serious error occurs.22

Most publications concede that insufflation of the abdomen prior to insertion of visual trocars is less dangerous 

and rightly recommend that direct pre-insufflation visual access should only be used after experience and proficiency is 

attained with insufflated visual entry. In addition, it is suggested to lower the light intensity during application of the 

disposable visual trocars so that incidence of reflected light “hot spots” does not hamper monitor image recognition.47    
Several papers have described that patients with previous midline laparotomy are particularly at risk of 

developing peri-umbilical adhesions. In these instances alternate visually guided entry techniques may have to be 

practiced and entry at sites other than umbilicus is recommended.48  

In high-risk instances, a visual Veress entry technique may be used where a 1.2mm diameter semi rigid fibro-

optic minilaparoscope is mounted into a 2.1-mm diameter modified Optical Veress. This may be inserted in the left upper 

quadrant, at Palmer’s point which is usually adhesion free, even in patients who have had previous surgery. Subsequent 

ports are safely inserted under direct visual control in an adhesion-free safe entry site to avoid complications.49 

These small caliber mini-laparoscopes are also available to visually enter peritoneum in conscious patients for pain 

mapping and other diagnostic outpatient procedures.50   

SECOND GENERATION VISUAL ENTRY CANNULA ENDOTIP™
Principal aspects of this visual entry system that mitigates error include, reduction and change of direction of 

PF, incremental entry, lack of sharp trocar, avoidance of overshoot and ability to avoid, anticipate or at the very least 

recognize injury. Task performance studies have identified several important Performance Shaping Factors (PSF) that 

determine outcome. It is believed that lack of redundancy in conventional blind entry techniques and access instrument 

design are responsible for most serious entry accidents irrespective of the surgeon’s competence and dexterity. 

Conventional Primary port insertion requires application of considerable axial PF to the push-through trocar 

cannula access unite. The anterior abdominal wall dents towards the viscera; entry is blind and uncontrolled with the 

probability of overshoot. The compilation of these potentially dangerous PSFs during Primary port insertion renders 

accessing less forgiving and sets the stage for inadvertent injury. 

Second Generation entry systems, cushion human error, through system redesign and avoid integration of 

identified PSF. Error recognition is likely when mishaps occur and error recovery is possible before situation evolves to 

patient harm. When specific PSFs of conventional entry are eliminated during Primary entry, port placement becomes less 

hazardous. Interactive and real-time visual entry avoids application of axial force at port site, requires no sharp or

pointed trocar and allows controlled port placement.51
The Endoscopic Threaded Imaging Port EndoTIP™ (Karl Storz GmbH & Co, Tuttlingen, Germany), is a 

reusable visual entry cannula that may be used as a Primary and Ancillary port and may be used to perform intra or 

retroperitoneal operations. It consists of a stainless steel proximal valve and distal hollow cannula section. A single thread 

winds diagonally on the cannula’s outer surface, which ends distally in a blunt notched tip. EndoTIP™ is available in 

different lengths and diameters for different surgical applications. The reusable retaining ring, Telescope Stopper (TS), 

keeps the mounted telescope from sliding out of focus during insertion.27  
PRIMARY ENTRY WITH ENDOTIP™   
A generous umbilical skin incision is made using a 15-mm surgical blade to avoid skin dystocia. Ribbon 

retractors and “peanut sponges” are used to expose the white anterior rectus fascia, as insertion starts at fascial level. A 

small 7mm rectus fascial incision is then made under direct vision and the Veress needle is inserted through the fascial incision with the CO₂ stopcock in the open position. 

Correct Veress needle placement tests are then performed, followed by insufflation. During insufflation, a 0° 

laparoscope is white balanced and defogged, then the TS, followed by cannula are mounted. The TS is locked to hold the 

laparoscope 2cm short of cannula’s distal end and the camera is focused to the cannula’s tip.  

When insufflation is complete, the Veress is removed and laparoscope is held vertical to patient’s supine 

abdomen using the surgeon’s non-dominant hand. The laparoscope and mounted cannula are then lowered into the

umbilical well with CO₂ stopcock in closed position. Using surgeon’s dominant hand wrist muscles, the cannula is 

rotated clockwise, while keeping the forearm horizontal to patient’s abdomen. Surgeon’s shoulders are kept square in a 

comfortable resting position facing the monitor.

The cannula’s blunt notched tip engages the anterior rectus fascial window, stretches it radially, and lifts to 

transpose each successive tissue layer sequentially onto the cannula’s outer thread. The white anterior rectus fascia, red 

rectus muscle, then pearly white posterior fascia, engage the outer pitch until a yellowish pre-peritoneal space is reached. 

Laparoscope’s intense light traverses dented peritoneal membrane and the CO₂ filled peritoneal cavity appears 

gray-blue in color. Vessels, bowel or adhesions are recognized and inadvertent injury avoided. Further clockwise rotation 

parts the peritoneal membrane radially to advance cannula incrementally into peritoneum under direct visual control, 

without requiring a trocar or applying axial PF. The visual cannula is kept strictly perpendicular to tissues at all times to 

avoid tunneling.

ANCILLARY PORT ENTRY WITH ENDOTIP™ 
Ancillary port insertion is also a very important step during laparoscopic operations, through these strategically 

placed ports, various specialized instruments are introduced to perform complex operations. The insertion sites and 

method of entry depends on several important factors, including patient’s anatomy, type of procedure performed, 

instruments used  and surgeon's preference. 

Given that the abdomen is already distended with CO₂ gas and laparoscopic camera inserted, it is essential 

that all Ancillary port insertions be visually observed through the Primary port to minimize inadvertent injury. 

Knowledge and careful attention to vascular anatomy of the anterior abdominal wall is very important, as it is 

reported that injury to the deep epigastric vessels is the single most common vascular accident during operative 

laparoscopy. 

The course of epigastric vessels are identified through laparoscopic inspection (inferior epigastric - branch of 

external iliac vessels) and trans-illumination (superficial epigastric - branch of femoral vessels). Applying axial abdominal 

pressure with the advancing instrument-tip indents entry-site. Direction and axis of entry can then be altered when 

vessels are suspected along a cannula’s path to avoid injury.

Inferior epigastric vessels are difficult to identify by abdominal transillumination, especially in obese patients 

and those with abdominal adhesions. They invariably run lateral to the umbilical ligaments, and are easily identified 

laparoscopically on either side of the bladder, medial to the internal inguinal ring. In order to avoid vascular injury, ancillary 

ports must be inserted lateral to the internal inguinal ring or medial to the umbilical ligaments. The triangular area between 

these two lines should be avoided if possible. 

When using EndoTIP™ at ancillary port, only a skin incision along Langer’s lines and subcutaneous dissection  

is needed; an anterior rectus fascial incision and “ancillary” telescope are not necessary. As with all ancillary port 

insertions, these cannulas must also be introduced under direct laparoscopic visual control. 

To avoid peritoneal tunneling, EndoTIP™ insertion should maintain at a right angle to the skin surface until the 

abdominal cavity is entered. Vessels encountered along the cannula's path move radially out of harm's way and are not 

transected. Additionally, the outer cannula thread anchors the port and avoids slippage during repeated insertion and 

removal of operative instruments. The urinary bladder must always be emptied before suprapubic port insertion.

ALTERNATE ENTRY SITES

Alternate entry sites are considered when umbilical placement of a Veress or Primary trocar is deemed risky, 

such as in patients known to have umbilical adhesions. Palmer's point, located 3cm below the left costal margin at mid 

clavicular line is a popular safe alternative.52               

A stomach tube is first inserted to prevent inadvertent gastric injury. Surgeons must be particularly careful in 

patients with portal hypertension, gastric/pancreatic masses, splenomegaly or previous left upper abdominal surgery.53

In high-risk patients, a preliminary parietal umbilical inspection is possible with the EndoTIP™ visual cannula, 

Optical Veress micro-laparoscope, or other optically guided trocars. Peritoneal adhesions are mapped and additional 

ports inserted accordingly. Successful peritoneal entry on first Veress passage through conventional sites does not 

exclude possibility of umbilical adhesions or subsequent bowel injury upon insertion of a conventional trocars.

Incidence of umbilical adhesion is <0.03 %, however, it may be as high as 68% in patients with previous 

laparotomy, especially in those where a midline surgical scars extends to the umbilical region.54   

Patients with known peritoneal adhesions, those with a history of more that one previous laparoscopy, the

morbidly obese, those with history of previous failed laparoscopy or insufflation and others with special circumstances 

may be candidates for alternate entry techniques, with specialized laparoscopic visual entry instruments.

IMPORTANCE OF PORT REMOVAL 

Increasingly, surgeons are appreciating the importance of safe cannula removal to maintain port competence 

and avoid implantation of malignant or endometriotic cells along port tract. Introduction of visual laparoscopic entry system 

allows surgeons to understand tissue dynamics at port-site during insertion and removal of cannulas. It helps determine 

integrity of different tissue planes that maintain port competence.

Without the ability to visually observe port tract during insertion and removal of cannulas, surgeons are unable 

to identify compromised port sites. Consequently, appropriate preemptive measures are not taken. The published 

incidence of port herniation is about 0.3% to 1.3%.55,56,57  
When inserting sharp pyramidal or cutting trocars, the instrument transects tissue layers along its path, 

disrupting the shutter mechanism at port site. The fascial defect is significantly larger, compared to the non-cutting tips.26 

EndoTIP™ is designed to address port competence concerns, such that radially displaced tissue layers regain normal 

grid-iron orientation and restore shutter mechanism at port site upon cannula removal. In addition, entry point at the 

anterior rectus fascia, muscle, posterior fascia and peritoneal membrane are not aligned along a straight vertical axis, 

instead they are scattered along the diameter of the cannula used, thereby theoretically reducing further incidence of 

incisional hernias. Glass et al demonstrated a smaller fascial wound area and less muscle damage with EndoTIP™ when 

compared with the pyramidal cutting trocars of the same diameter.58

When the operation is completed, the stopcock is closed, CO₂ tubing disconnected, laparoscope's end  

retracted 2cm into the cannula, telescope stopper locked, and camera focused to EndoTIP™ end. The laparoscope is 

held perpendicular to the patient's abdomen with the non-dominant hand, and cannula rotated counter-clockwise with the 

dominant hand. 

As cannula removal is visual, incremental and controlled, tissue injury or entrapment along the cannula's tract is 

avoided. CO₂ 2222222is released through an ancillary cannula to avoid spraying body fluids onto the telescope’s lens. When the 

fascial port site is extended to retrieve surgical specimens; fascial sutures are applied to further secure port competence.  

Closure of fascial defects is particularly important when predisposing factors exist. Several direct port-site 

fascial closure instruments are available, however, fascial suturing of laparoscopic entry sites decreases but does not 

eliminate incidence of all hernias.59

CONCLUSION 

Primary entry techniques have always been considered a critical first step in laparoscopy, as push-through 

conventional First Generation trocar and cannula entry systems apply considerable, uncontrolled axial PF at port-site to 

thrust the trajectory blindly towards the peritoneum. 

Second Generation visual entry systems are redesigned to minimize inevitable surgical mishaps and render 

laparoscopic Primary entry and removal error-tolerant. Application of perpendicular PF is avoided by realigning direction 

of entry from axial to horizontal-spiral. Sharp or pointed trocars are eliminated, overshoot is avoided and interactive port 

creation is possible.

Real-time recognition of error when accidents occur, allows timely error recovery, and prevents injury from 

progressing to patient harm. It is clear from the literature that LATE recognition of bowel injury is associated with an 

increased mortality, especially in patients over 60 years of age (21% mortality).31

More importantly, visual entry systems can improve our understanding of laparoscopic entry complications and 

reduce recurring error. Surgeons can visualize tissue dynamics at port site; appreciate port toilette and address port 

competence concerns. Controlled incremental entry with a non-cutting visual instrument that recruits less PF generated by 

the weaker wrist muscles dissipates force radially along tissue planes instead of through them, offers unique instrument 

and method redundancy that renders entry less perilous.  

Surgeons must not ascribe entry complications automatically to Human Factors, their colleagues’ inexperience 

or carelessness; instead one must thrive to understand accident causation and always remember that such catastrophes 

lie in wait every moment of a practitioner’s life as System Factors.

It is well documented that Minimally Invasive Surgery is a dynamic specialty that entails surgeons to be

ambidextrous and acquire new sets of motor skills, that requires a steep learning curve.60 Given the importance of access 

safety, it is now important for endoscopists to invest time to become versed in more that one laparoscopic entry method 

and be knowledgeable in different entry techniques, as our patient’s medical needs evolve. Careful entry selection 

and meticulous attention to surgical technique during Primary access can significantly reduce entry related injury.
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