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Laparoscopic entry: a review of Canadian general
surgical practice

Background: Laparoscopic surgery has gained popularity over open conventional
surgery as it offers benefits to both patients and health care practitioners. Although the
overall risk of complications during laparoscopic surgery is recognized to be lower than
during laparotomy, inadvertent serious complications still occur. Creation of the pneu-
moperitoneum and placement of laparoscopic ports remain a critical first step during
endoscopic surgery. It is estimated that up to 50% of laparoscopic complications are
entry-related, and most injury-related litigations are trocar-related. We sought to
evalu ate the current practice of laparoscopic entry among Canadian general surgeons.

Methods: We conducted a national survey to identify general surgeon preferences for
laparoscopic entry. Specifically, we sought to survey surgeons using the membership
database from the Canadian Association of General Surgeons (CAGS) with regards to
entry methods, access instruments, port insertion sites and patient safety profiles.
Laparoscopic cholecystectomy was used as a representative general surgical procedure.

Results: The survey was completed by 248 of 1000 (24.8%) registered members of
CAGS. Respondents included both community and academic surgeons, with and
without formal laparoscopic fellowship training. The demographic profile of respond -
ents was consistent nationally. A substantial proportion of general surgeons (> 80%)
prefer the open primary entry technique, use the Hasson trocar and cannula and
favour the periumbilical port site, irrespective of patient weight or history of peri-
toneal adhesions. One-third of surgeons surveyed use Veress needle insufflation in
their surgical practices. More than 50% of respondents witnessed complications
related to primary laparoscopic trocar insertion.

Conclusion: General surgeons in Canada use the open primary entry technique, with
the Hasson trocar and cannula applied periumbilically to establish a pneumoperi-
toneum for laparoscopic surgery. This surgical approach is remarkably consistent
nationally, although considerably variant across other surgical subspecialties. Peri-
toneal entry remains an important patient safety issue that requires ongoing evalua-
tion and study to ensure translation into safe contemporary clinical practice.

Contexte : La chirurgie laparoscopique a gagné en popularité par rapport à la
chirurgie ouverte classique en raison des avantages qu’elle offre, tant pour les patients
que pour les professionnels de la santé. Même si on reconnaît que le risque global de
complications est moindre durant la chirurgie laparoscopique que durant la laparo-
tomie, il survient parfois par inadvertance des complications graves. La création d’un
pneumopéritoine et l’installation des dispositifs d’accès laparoscopiques demeurent
une première étape cruciale lors de toute chirurgie endoscopique. On estime que
jusqu’à 50 % des complications laparoscopiques sont liées à l’insertion et que la plu-
part des poursuites pour traumatisme mettent en cause une lésion causée par le trocart
lui-même. Nous avons voulu évaluer la pratique actuelle des chirurgiens généraux
canadiens en matière d’insertion des instruments laparoscopiques. 

Méthodes : Nous avons réalisé un sondage à l’échelle nationale pour connaître les
préférences des chirurgiens généraux en matière d’insertion laparoscopique. Plus
spéci fiquement, nous avons voulu interroger les chirurgiens inscrits à la base de don-
nées des membres de l’Association canadienne des chirurgiens généraux (ACCG) en
ce qui a trait aux méthodes d’insertion, aux instruments d’accès, à la localisation des
dispositifs d’insertion et aux profils de sécurité des patients. On a utilisé la cholécys-
tectomie laparoscopique comme intervention type en chirurgie générale.

Résultats : Parmi les 1000 membres inscrits de l’ACCG, 248 (24,8 %) ont répondu au
sondage. Les répondants provenaient du milieu communautaire et universitaire et pou-
vaient ou non avoir suivi un stage formel en laparoscopie. Le profil démographique des
répondants était uniforme à l’échelle nationale. Une proportion substantielle (> 80 %)
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L aparoscopic surgery has revolutionized the practice of
most surgical subspecialties over the past 2 decades.
In general, laparoscopic surgery results in smaller

scars, less postoperative pain and a quicker recovery when
compared with laparotomy.1,2 Furthermore, there is evi-
dence to suggest that the overall risk of complications
 following laparoscopic surgery is lower than with lapa -
rotomy.3,4 Despite the relative safety of laparoscopic tech-
niques, inadvertent serious injuries to bowel, bladder and
vascular structures do occur.5,6 It is recognized that the
most common cause of serious laparoscopic complications
are related to primary trocar insertion.7,8

Most laparoscopic surgical procedures require establish-
ment of a pneumoperitoneum and placement of peritoneal
ports. There are many techniques and devices available
that afford safe laparoscopic entry; however, there is cur-
rently no uniform consensus as to the optimal approach.
Specifically, entry techniques include the noninsufflated
open (Hasson) method; the conventional closed entry
method with Veress needle CO2 preinsufflation; and the
optical entry methods that include the visual Veress needle
system, the disposable optical trocars and the trocarless
reusable threaded visual cannula system (EndoTIP; Box 1).
It is possible that surgeons’ preferences for laparoscopic
entry will vary depending on their training (specialty and
subspecialty), geographic location and clinical experiences.

A recent Cochrane review of laparoscopic entry tech-

niques failed to demonstrate any evidence of benefit in
terms of safety of one technique over another.9 Moreover,
in an effort to mitigate inadvertent laparoscopic entry
mishaps, improve patient safety and harmonize clinical
practice, several international surgical bodies, including the
European Association of Surgery (EAS) and the Society of
Obstetricians and Gynaecologists of Canada (SOGC), have
recently published laparoscopic entry clinical practice
guidelines (CPGs).10,11 Interestingly, despite several similar
international risk management efforts, surveys of practi-
tioners in Canada and the United Kingdom have revealed
heterogeneity in laparoscopic entry practices that are not
always consistent with contemporary recommendations.12,13

We aimed to evaluate the current practice patterns of
general surgeons in Canada regarding laparoscopic entry.
Specifically, we sought to analyze data according to demo-
graphic factors (e.g., region, sex, training, years of clinical
experience) and compare practice patterns to recently pub-
lished CPGs to increase awareness of all available peri-
toneal entry options.

METHODS

We conducted a national survey to evaluate surgeon pref-
erences for laparoscopic port creation. Specifically, we
sought to survey general surgeons with regards to surgical
technique, laparoscopic entry device use and safety profile
during laparoscopic cholecystectomy. We obtained re -
search ethics board approval from the St. Joseph’s Health
Centre, University of Toronto.

Surveys were conducted using the national membership
database from a subspecialty surgical society (Canadian
Association of General Surgeons; CAGS). All laparoscopic
entry methods were clearly defined at the start of the survey. 

The survey questionnaire packages with a pledge of
strict confidentiality and anonymity were forwarded via
email and surface mail to all practising Canadian general
surgeons who were members of CAGS. The paper version
was developed using the TeleForm program to allow col-
lected responses to be digitally entered using optical char-
acter recognition. We created the electronic survey forms

de chirurgiens généraux préfèrent la technique d’insertion primaire ouverte, utilisent
un trocart et une canule de Hasson et privilégient la région périombilicale pour l’inser-
tion, indépendamment du poids ou des antécédents d’adhérences péritonéales des
patients. Le tiers des chirurgiens interrogés utilisent l’insufflation par aiguille de Veress
dans leurs pratiques. Plus de 50 % des répondants ont été témoins de complications
liées à l’insertion de trocarts laparoscopiques au site de l’orifice primaire. 

Conclusion : Les chirurgiens généraux du Canada utilisent la technique d’insertion
primaire ouverte avec trocart et canule de Hasson et privilégient la région périombili-
cale pour établir un pneumopéritoine en vue de la chirurgie laparoscopique. Cette
approche chirurgicale semble appliquée avec une remarquable constance à l’échelle
nationale, mais varie considérablement parmi les autres spécialités chirurgicales. La
question de l’insertion péritonéale demeure importante pour la sécurité des patients et
il faudra continuer à évaluer et à examiner cet enjeu pour assurer une pratique clinique
moderne sécuritaire.

Box 1. Contemporary primary peritoneal entry methods 

Noninsufflated entry method 

Direct trocar and cannula 
Open trocar and cannula 

Preinsufflated entry method with Veress needle 

Conventional closed trocar and cannula 

Shielded trocar and cannula 
Radially expanding trocar and cannula 

Visual entry method (with or without preinsufflation) 

Visual Veress needle 
Visual disposable trocar and cannula 
Visual reusable (EndoTIP) cannula 
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using the SurveyMonkey Web survey system. Surveys were
translated into French for francophone respondents to
enhance participation. 

The electronic survey was distributed by CAGS via
their monthly webpage publication. Paper surveys were
subsequently mailed with a self-addressed, stamped envel -
ope to all CAGS members early in 2009. Members were
instructed to complete either the electronic or paper ques-
tionnaire, but not both.

Statistical analysis

We collated and evaluated the results from the paper and
email formats. We compiled, codified and entered survey
responses into a database. Data analysis was performed
using the statistical program SPSS 17.0 (SPSS Inc.). Sta-
tistical significance was calculated with χ2 analysis. 

RESULTS

The survey was sent to 1000 practising general surgeons
(the total membership of CAGS in 2008) and generated a
total of 248 responses (24.8% response rate). Respondents
included both community and academic surgeons with
and without formal laparoscopic fellowship training. In all,
242 (97.6%) respondents indicated that they currently

perform laparoscopic surgery. The demographic profile of
respondents is summarized in Table 1: 80.8% were men,
and most (62%) had been in practice for more than
10 years. In general, the geographic provincial representa-
tion of respondents appears to reflect the relative popu -
lation base for each province and territory in Canada.
 Statistical analyses revealed no significant differences in
response rates based on demographic factors.

The preferred laparoscopic primary entry locations,
instruments and methods for general surgeons are sum -
mar ized in Figures 1 and 2. In a virginal abdomen, the
umbilical region is the primary port site of choice with
51.5% of surgeons favouring infraumbilical and 35.7%
preferring supraumbilical entry locations. The most com-
mon laparoscopic primary entry method used by Canadian

Closed trocar entry 
Open Hasson entry 

Direct trocar entry 
Visual Veress needle 

Disposable visual trocar
Visual cannula 
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Fig. 2. Preferred primary peritoneal entry method. Note that no
surgeons indicated a preference for radially expanding trocar.
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Fig. 1. Preferred primary peritoneal entry location.

Table 1. Demographic characteristics of general 
surgeons responding to a survey on 
laparoscopic entry practices 

Characteristic No. (%) 

Sex   

Male 189 (80.8) 

Female 45 (19.2) 

Location of practice   

Alberta 28 (12.1) 

British Columbia 36 (15.5) 

Manitoba 7 (3.0) 

New Brunswick 7 (3.0) 

Newfoundland and Labrador 4 (1.7) 

Northwest Territories 0 (0) 

Nova Scotia 14 (6.0) 

Nunavut 0 (0) 

Ontario 91 (39.2) 

Prince Edward Island 2 (0.9) 

Quebec 32 (13.8) 

Saskatchewan 7 (3.0) 

Yukon 1 (0.4) 

Outside Canada 3 (1.3) 

Language   

English 226 (91.1) 

French 22 (8.9) 

Number of years in practice   

< 1 3 (1.3) 

1–5 37 (15.8) 

6–10 49 (20.9) 

> 10 145 (62.0) 
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general surgeons is the open Hasson entry technique
(80.3%). A smaller proportion of surgeons (13.7%) re -
ported using a closed Veress-insufflated trocar and cannula
entry method. About 4.3% reported using the disposable
visual trocar for peritoneal entry.

When peritoneal adhesions are known to exist or are
suspected, the umbilical site remains the most popular
choice of entry location (41.9% supraumbilical, 36.6%
infraumbilical); however, in this situation, 10.6% of gen-
eral surgeons reported preferring the left upper quadrant
port placement site. Use of the open Hasson cannula entry
technique is more prevalent when peritoneal adhesions are
suspected, with 88.4% of surgeons favouring this ap -
proach. When performing an elective laparoscopic opera-
tion, such as a cholecystectomy, Canadian general sur-
geons clearly prefer open periumbilical port insertion,
irrespective of previous abdominal surgery.

It appears that general surgeons prefer to place supra -
umbilical ports (65.4%) versus infraumbilical (22.6%) pri-
mary ports in obese patients.

In all, 35.3% of general surgeons reported using a Veress
needle in their surgical practices. To verify correct place-
ment of the Veress needle, 87.7% of surgeons used the
“double click sound test,” and 71.6% of respondents an -
ticipated an initial intraperitoneal pressure of less than
10 mm Hg. The preferred pressure before inserting the
primary trocar was reported to be less than 15 mm Hg
among 91.7% of respondents. Surgeons were questioned
as to their strategies when incorrect Veress needle place-
ment was suspected: 82.7% would reinsert the needle,
59.3% would lift the anterior abdominal wall, 39.5% would
use an alternate insufflation location and 46.9% would
attempt an alternate primary entry method. When the nee-
dle required reinsertion, most general surgeons reported
that they would make 2 (47.6%) or 3 (41.5%) additional
attempts before considering an alternate entry method or
location.

A total of 57.3% of respondents had either experienced
or witnessed a serious laparoscopic primary port entry
complication. Most of the complications were related to
the open Hasson entry method (56.6%), the Veress needle
insertion (47.8%) or the closed trocar entry after Veress
needle insufflation (27.9%). Most complications were
identified intraoperatively (88.3%), with only 7.3% identi-
fied after patient discharge from hospital. The reported
complications included injuries to the small bowel (71.4%),
large bowel (25.6%), large vessel (25.6%), omentum
(9.8%) and small vessel (9.8%).

Remarkably, respondents indicated that 77.5% of pri-
mary trocar complications resulted in some form of perma-
nent injury, with an estimated 3.1% resulting in patient
death. Seventy-one percent of respondents reported that
entry-related complications did not result in subsequent
litigation on the part of the patient.

Secondary port entry complications were either experi-

enced or witnessed by 22.7% of respondents. Interestingly,
when a secondary entry complication occurred, 79.2% of
surgeons reported that the secondary port had been
inserted under direct vision. Most of these secondary port
complications were identified intraoperatively (79.6%),
whereas 11.1% were identified after patient discharge from
hospital.

Injuries to the small vessels, such as the inferior epigas-
tric artery and vein, were reported to constitute about 52%
of secondary port complications. Respondents also
reported injuries to the small bowel (26%), large bowel
(18%), bladder (10%) and large vessels (8%). Again, most
respondents (80.4%) indicated that these complications
resulted in permanent injuries; however, none resulted in
death. Most surgeons (75%) indicated that complications
resulting from secondary port placement did not result in
litigation.

DISCUSSION

The establishment of laparoscopic ports is an essential
component of most endoscopic surgical procedures.
Although relatively rare, entry-related complications are
estimated to account for about one-fifth of all laparoscopy
medical liability insurance claims.14–17 Our study indicated
that more than half of practising general surgeons in
Canada had witnessed a serious complication related to
primary port access.

A recent review of entry-related complications in mal-
practice claims filed in the Netherlands from 1993 to 2005
revealed that claims were equally divided between general
surgeons and gynecologists.14 Although a considerable num-
ber of publications on laparoscopic entry are from gyne -
cologic surgeons,18–21 our survey response from 248 practis-
ing general surgeons seems to indicate serious interest
among general surgeons in laparoscopic port safety issues
and emerging technologies.

This national laparoscopic entry survey had an accept-
able response rate and conveyed current laparoscopic entry
practices among Canadian general surgeons. There were
no recognized differences in practice patterns associated
with geographic location, sex and number of years in prac-
tice. Our data indicate that about 80% of Canadian general
surgeons favour the open Hasson cannula insertion tech-
nique for elective laparoscopy. This is consistent with pub-
lished literature in both North America and Europe.22–24

This open technique contrasts the preferred closed Veress
needle insufflation primary entry technique favoured by
about 80% of gynecologists.12 The reasoning behind this
striking contrast in laparoscopic entry techniques between
surgical disciplines is difficult to explain; however, it
appears to be related to teaching patterns during residency
and clinical experience.

Although open laparoscopy is intended to avoid major
vessel and bowel entry injury, inadvertent serious primary
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port insertion mishaps are not entirely eliminated.25–28

There are several publications extolling the safety of a
given laparoscopic primary entry technique; however, a
recent comprehensive Cochrane review on the topic failed
to reveal any significant differences among contemporary
techniques.9 This likely reflects the limited statistical power
to demonstrate a difference between these techniques
when the incidence of vessel and bowel injury is so low.
Despite the extremely low incidence of serious complica-
tions, 2 separate meta-analyses have demonstrated statis -
tically higher rates of vascular and bowel injury with closed
versus open laparoscopy.29,30 The fact that more than 35%
of general surgeons selectively use the Veress needle in
their practices indicates some variance with regards to
laparoscopic access capabilities and choice.

Survey respondents also clearly described their prefer-
ence for a periumbilical primary entry location. Published
guidelines advocate the use of the left upper quadrant port
entry site as a default location in high-risk and obese
patients and in patients with suspected peritoneal ad -
hesions.31,32 The reasons are that there is usually less sub -
cutaneous fat in the left upper quadrant than the perium-
bilical region, that the likelihood of parietal peritoneal
bowel adhesions is generally rare and that the insertion of
parietal peritoneum and abdominal muscles to the lower
costal margin offers counter-pressure to the advancing tro-
car. These, among other factors, are believed to protect
against unintended visceral injury during peritoneal entry
overshoot. It is recommended that all practising general
surgeons be familiar with this safe entry location. Despite
these recommendations, only 10.6% of practising general
surgeons reported using the left upper quadrant primary
port entry site when umbilical adhesions were suspected,
and only 2% of surgeons used this site in obese patients.

There appears to be an appropriate level of intraopera-
tive vigilance among general surgeons regarding port entry
injuries, given that most primary and secondary port mis -
haps were recognized at the time of laparoscopy. Evidence
suggests that failure to indentify intraoperative laparo-
scopic port entry injuries leads to serious morbidity and
increased mortality.33,34 Interestingly, it appears from our
survey that few laparoscopic entry complications were
reported to result in medico-legal litigation.

Patients with previous abdominal surgery and those
known to have peritoneal adhesions present a higher risk
for peritoneal entry complications.35 When consenting to
surgery, high-risk patients must be preoperatively informed
of the possibility of alternate entry method (visual entry),
the probability of a different access site (left upper quad-
rant) or the likelihood of conversion to laparotomy.36

Peritoneal entry is a critical initial step in most laparo-
scopic procedures. Our national survey indicates that
Canadian general surgeons favour a remarkably uniform
technical approach to establishing peritoneal ports and
pneumoperitoneum. This approach is consistent across all

provinces yet considerably different from reported gyne-
cology practices, reflecting an apparent discipline discon-
nect between specialties.

Admittedly, several aspects of laparoscopic port dynam-
ics and patient safety remain unclear and need to be eluci-
dated. Given the importance of patient safety and surgical
risk management in minimally invasive surgery, further
evaluation will be necessary to determine factors influenc-
ing the manner by which endoscopists evaluate, teach and
adopt emerging laparoscopic entry technologies in Canada.
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