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Abstract Laparoscopic surgery has become the method of
choice for treating an ever increasing number of
gynaecological disorders that require surgery. However, pri-
mary port insertion is a potentially dangerous step especially
in patients with previous laparotomies. The aim of this study is
to identify whether visual entry technique has any advantage
over the closed one in patients with previous laparotomies.
This is a retrospective observational case control study of
2541 patients with previous laparotomies who underwent lap-
aroscopic surgery from January 1992 to September 2003 at
Vijaya Hospital, Kochi and from October 2003 to October
2015 at Department of Endoscopy, Paul’s Hospital, Kochi,
India. The control group comprised of 1261 patients, operated
between January 1992 and September 2003 at Vijaya
Hospital, Kochi, in whom closed technique of abdominal ac-
cess for primary port creation was used. The study group

comprised of 1280 patients, operated between October 2003
and October 2015 at Department of Endoscopy, Paul’s
Hospital, Kochi, in whom visual entry (EndoTIP) was used
for primary port creation. Procedures included in both groups
were total laparoscopic hysterectomy, laparoscopic myomec-
tomy, laparoscopic ovarian cystectomy, laparoscopic conser-
vative surgery, laparoscopic tubal reanastomosis, laparoscopic
sacrocolpopexy, laparoscopic sacrocervicopexy, laparoscopic
adhesiolysis and laparoscopic sterilisation. There was no evi-
dence of intestinal or vascular injury during visual entry using
a blunt EndoTIP cannula. There were three cases of bowel
injury with the closed, blind entry technique using a sharp
linear trocar in the control group. The p value (Chi-square
test) is 0.04, which is statistically significant. Visual entry, as
an approach to abdominal access in patients with previous
laparotomies, wherein chances of encountering peritoneal
and bowel adhesions are very high, is safer than the closed
blind entry technique in preventing bowel injuries.
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Background

Laparoscopic surgery has become the modality of choice for
treating an ever increasing number of gynaecological disor-
ders that require surgery [1]. Major complications from
gynaecologic laparoscopy are rare. However, abdominal ac-
cess is a potentially dangerous step especially in patients with
previous laparotomies [2–5]. These patients pose a higher risk
of encountering adhesions between the anterior abdominal
wall and underlying bowel and omentum. There are numerous
reports of incidences of bowel and vascular injuries during
primary port insertion using the conventional closed technique

* P. G. Paul
drpaulpg@gmail.com

Reena Garg
drreenagarg@gmail.com

Aditya S. Khurd
adityakhurd@gmail.com

Tanuka Das
das.tanuka@gmail.com

Manju Thomas
manjumthomas@gmail.com

K. T. Radhika
drradhikanambiar@gmail.com

1 Centre for Advanced Endoscopy & Infertility Treatment, Paul’s
Hospital, Vattekkattu Road, Kaloor, Kochi, Kerala 682 017, India

Gynecol Surg (2016) 13:387–393
DOI 10.1007/s10397-016-0964-2

http://crossmark.crossref.org/dialog/?doi=10.1007/s10397-016-0964-2&domain=pdf


[6, 7]. To minimise entry-related injuries, several techniques,
instruments and approaches have been described. These in-
clude closed technique, open (Hasson’s) technique, direct tro-
car insertion, shielded disposable trocars, optical Veress nee-
dle, optical trocars, radially expanding trocars and reusable
visual access cannula [8–15].

We have been performing Laparoscopic procedures since
1992 and were using the closed technique for primary port
insertion at the umbilicus; using a 10-mm pyramidal tip trocar.
Carbon dioxide pneumoperitoneum with a pressure of
15 mmHg was created using a Veress needle at the umbilicus
before inserting the primary port. We encountered few cases of
bowel injury during primary port insertion in patients with pre-
vious laparotomies, and it prompted us to change our entry
technique. Few studies have shown the superiority of visual
entry techniques in reducing this complication [16, 17]. So we
changed our technique of primary port insertion at the umbilicus
to a visual entry technique using a threaded cannula in patients
with previous laparotomies since 2003. The aim of this study is
to identify whether visual entry technique has any advantage
over the closed one in patients with previous laparotomies.

Methods

This is a retrospective observational study of patients with
prior laparotomies who underwent laparoscopic surgery from
January 1992 to September 2003 at Vijaya Hospital, Kochi
and from October 2003 to October 2015 at Paul’s Hospital,
Kochi, India. The institutional ethical committee of Paul’s
Hospital approved the study. Informed consent was obtained
from all the patients for operative laparoscopy. All patients
with previous laparotomies were included in the study.

From January 1992 till September 2003, the first author
performed 5601 operative laparoscopic procedures at Vijaya
Hospital, Kochi. Out of them, 1261 patients had history of
previous laparotomies and this group served as the historical
control group wherein the first author used the closed tech-
nique for primary trocar entry.

Seven thousand three hundred seventy-six patients
underwent operative laparoscopy at Paul’s Hospital from
October 2003 to October 2015. Out of them, 1280 patients
had previous laparotomies, in whom visual entry technique
was used for primary port creation. All operations were per-
formed by the first author.

Surgical technique

Pneumoperitoneum was created using Veress needle at the
Palmer’s point in both the groups. The site for primary port
insertion was chosen to be intraumbilical in the case of pa-
tients with Pfannenstiel incision and pelvic masses less than

12 weeks in size and 4 cm supraumbilical in cases with mid-
line vertical incisions and masses greater than 12 weeks size.

In the closed technique, primary port insertion was done with
a 10 mm reusable pyramidal tip trocar. During the procedure,
the anterior abdominal wall was lifted with the hand. Two an-
cillary 5-mm trocars lateral to the right and left epigastric vessels
and a midline suprapubic trocar were inserted under vision.

In visual entry technique, primary port insertion was done
by using Ternamian EndoTIP (Karl Storz, Tuttlingen) [15].
EndoTIP consists of a 10-cm hollow stainless steel cannula
with a single thread winding diagonally on its outer surface
without a sharp trocar. A telescope stopper is fixed 5–6 cm
above from the tip of the 0° 10-mm telescope which maintains
telescope at a fixed place so as to prevent uncontrolled move-
ment of the telescope during introduction. A transverse or a
vertical skin incision approximately 15 mm is made, and an-
terior rectus sheath is exposed. A small incision of 7 mm is
made on the anterior rectus sheath, and the EndoTIP (along
with 0° telescopes and camera) cannula’s blunt end is engaged
into the incision, and the cannula is rotated clockwise using
the surgeon’s left hand, using controlled rotatingmotion under
vision (Fig. 1). Rotation is continued to traverse the rectus
muscle and posterior rectus fascia until the translucent pre-
peritoneal space is reached (Figs. 2, 3, 4). If the translucency
of peritoneum is confirmed, then cannula is rotated further to
open the peritoneum gradually under direct visual control. The
surgeon stops the advancement of the cannula if adhesions,
vessels or bowel are seen. In that case, the cannula is lifted
slightly to disengage the cannula’s blunt end and free rotated
to enter a clear adhesion free area under visual control.

Procedures included in both groups were total laparoscopic
hysterectomy, laparoscopic myomectomy, laparoscopic ovar-
ian cystectomy, laparoscopic conservative surgery, laparo-
scopic tubal reanastomosis, laparoscopic sacrocolpopexy, lap-
aroscopic sacrocervicopexy, laparoscopic adhesiolysis and
laparoscopic sterilisation.

Fig. 1 Picture showing the partially opened anterior rectus sheath with
EndoTIP
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Data regarding patient characteristics like age, body mass
index (BMI), parity, history of previous surgeries, previous
abdominopelvic infections and operative details, type of inci-
sion, number of surgeries, any previous post operative com-
plications, presenting complaints, the present operative proce-
dure, the characteristics of peritoneal adhesions encountered
during abdominal access, intraoperative complications, post-
operative events, conversion to laparotomy and duration of
hospital stay were evaluated. Statistical analysis was per-
formed using the Chi-square test.

Findings

Patient characteristics are shown in Table 1. In the control
group, the total number of patients operated was 1261. The
mean [range] age of the patients was 41.36 [12–75] years. The
mean [range] body mass index (BMI) was 25.34[18–48]. Of
all the patients, 71.4 % had one surgery, 22.4 % had two
surgeries, 6.1 % had three or more surgeries previously.
Anterior abdominal wall adhesions were found in 29.18 %
(Omental—25.5 % and bowel adhesions—3.64 %) patients.

There were three cases of bowel injury during primary trocar
insertion, where one required laparotomy conversion
[Table 2].

In the study group, the total number of patients operated
was 1280. EndoTIP insertion for primary port creation was
performed on these patients. The mean [range] age was
40.23[11–75] years, and mean [range] body mass index was
26.77[16–43]. Of all the patients, 43.3 % had one surgery,
38.6 % had two surgeries and 18 % had three or more surger-
ies previously. Anterior abdominal wall adhesions were found
in 48.4 % (Omental—42.9 % and bowel adhesions—5.46 %)
patients. There was no incidence of intestinal injury during
primary port establishment using EndoTIP. In the study group,
there was no laparotomy conversion.

Patient characteristics of both the groups are comparable.
The statistical analysis, comparing the incidence of adhesions
and injuries encountered, was done using the chi-square test.
Since the number of adhesions in the study group was higher
than in the control group, the risk of injury in the study group
was higher (p value < 0.001). However, we did not have any
injury in the study group using visual entry and had 3 cases of
bowel injury in the control group using the closed technique.
The results are significant statistically (p value = 0.040).

Details of patients who suffered bowel injury during entry
using closed technique are as follows. The first patient who
underwent diagnostic laparoscopy for evaluation of primary
infertility had a previous laparotomy in childhood for
suspected abdominal Koch’s. It is not an uncommon condition
in India and is characterised by dense omental and bowel
adhesions to the anterior abdominal wall. After inserting the
primary trocar, bowel lumen was seen. Dense adhesions be-
tween the abdominal wall and multiple small bowel loops
were present. Laparotomy and bowel repair were done. The
second patient had multiple fibroids and was planned for lap-
aroscopic hysterectomy. She had two previous caesarean sec-
tions with midline scars. Small bowel adherent to the anterior
abdominal wall in the midline and was injured during primary
trocar entry. Total laparoscopic hysterectomy with bilateral

Fig. 2 Picture showing the rectus muscle

Fig. 3 Picture showing the partially opened rectus muscle (M), posterior
rectus sheath (PS) with underlying peritoneum (P)

Fig. 4 Picture showing the translucent peritoneum with few small blood
vessels
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salpingo-oophorectomy, followed by laparoscopic repair of
the single entry wound on the bowel was performed. The third
patient was planned for laparoscopic salpingectomy for symp-
tomatic bilateral hydrosalpinx. She had undergone two previ-
ous caesarean sections and an open appendicectomywith mid-
line scar. Primary trocar went through and through the small
bowel loop adherent to the umbilicus. Laparoscopic bilateral
salpingectomy and small bowel repair were done. All three
patients had an uneventful recovery.

Discussion

Primary trocar entry can be potentially dangerous in patients
with previous laparotomies because of the risk of injuring the
bowel due to adhesions to the anterior abdominal wall.
Various techniques and approaches have been proposed to
avoid these injuries. Current data regarding the safety of any
singlemethod are lacking [18, 19].We used reusable EndoTIP
for visual entry in such high-risk patients with previous sur-
geries, as we prefer reusable instruments for our laparoscopic
surgeries.

In a study of 360 women who had previously undergone
laparotomies, Brill et al. found that adhesions were present
between the anterior abdominal wall and underlying omentum
or bowel in 27 % of patients with pfannensteil incision, 55 %
of patients after midline incision below the umbilicus and
67 % of patients with midline incisions above the umbilicus
[20]. Leverant et al. studied 215 patients who underwent the
laparoscopic procedure for gynaecologic indications. They

reported no anterior abdominal wall adhesions in patients with
the previous laparoscopy. Fifty-nine percent of patients with a
vertical midline incision and 28 % of patients with
pfannenstiel incision had adhesions to the anterior abdominal
wall [21]. We also found an incidence of 29.18 and 48.4 %
peri-umbilical adhesions in the control group and the study
group, respectively. The statistical analysis comparing the in-
cidence of adhesions in the two groups showed a relative risk
of 1.373 [95 % CI 1.936–2.685] signifying the higher chances
of having bowel injury in the study group. The study group
had three times more number of previous laparotomies (18 %)
as compared to the control group (6.1 %). Also, the study
group had a higher BMI than the control group. In spite of
all these compounding high risk factors, the incidence of in-
advertent primary entry injury in the study group remains nil.

In our study, we encountered three bowel injuries during
primary port entry using the closed technique in a total of 1261
patients (control group) who were high risk for intra-
abdominal adhesions due to their prior surgeries. However,
no case of any injury was found in 1280 high-risk patients
(study group) in whom visual entry technique was used for
primary port entry. All three patient’s bowel injuries were
recognised and repaired intraoperatively. Bowel injuries have
gone undetected at the time of laparoscopy in 10 to 25 % of
cases [22, 23], and the mortality from an undiagnosed trocar
injury is 33 % [23]. Recognising surgical errors and repairing
them in real-time are vital, as opposed to delay in recognition
and repair; as time is a very important and a critical element,
when it comes to bowel and vascular injuries. Although sur-
geons will never be able to avoid all surgical incidences, they

Table 1 Patient characteristics
Control group closed
technique (Nos1261)

Study group EndoTIP
(Nos1280)

Age (years)

Mean (Range) 41.36(12–75) 40.23 (11–75)

BMI (kg/m2)

Mean (range) 25.34(18–48) 26.77 (16–43)

Parity

Celibate (%) 27(2.1 %) 5(0.4 %)

Nulligravida (%) 414(32.8 %) 102(8 %)

Parous (%) 820(65 %) 1173(91.6 %)

Patients with previous laparotomies

Previous 1 laparotomy 900(71.4 %) 555 (43.3 %)

Previous 2 laparotomies 284(22.5 %) 494 (38.6 %)

Previous 3 or more laparotomies 77(6.1 %) 231(18 %)

Anterior abdominal wall adhesions 368(29.18 %) 620(48.4 %)

Omental adhesions 322(25.5 %) 550(42.9 %)

Bowel adhesions 46(3.64 %) 70(5.46 %)

No adhesions 893(70.82 %) 660(51.56 %)

Entry complications

(Bowel injuries) 3 0

390 Gynecol Surg (2016) 13:387–393



are expected to recognise and remedy their errors, as soon as
possible.

Reich et al. first advocated a high insufflation pressure
(HIP) method for peritoneal entry, wherein a high intra-
abdominal pressure of 30 mmHg is created using a Veress
needle followed by insertion of a trocar in the deepest part
of the umbilicus without elevation of the anterior abdominal
wall. The high-pressure setting used is lowered as soon as safe
abdominal entry is documented. The high pressure generates a
greater distance between the peritoneum and large abdominal
vascular structures, allowing a safer umbilical trocar insertion.
In addition, the straight down initial thrust avoids bowel stuck
immediately below the umbilicus. Inspite of these safety mea-
sures, they encountered two primary trocar bowel injuries in
3041 procedures [24]. Vilos et al. in their study encountered
one injury in 2498 procedures [25]. Molloy et al. reported on a
review of 51 publications including Veress/trocar, open and
direct entries. Entry-related bowel injury rates were 0.04 %
(Veress/trocar), 0.11 % (open) and 0.05 % (direct entry); cor-
responding vascular injury rates were 0.04%, 0.01% and 0%,
respectively [26]. Hashizume et al. have reported needle and
trocar entry injuries in 156 patients in a series of 17,626 pa-
tients who underwent operative laparoscopy in Japan [2].

The open entry technique has a lower incidence of vascular
injury but a potentially higher chance of bowel injury [3, 25].
Chaperon et al. reported bowel injury rates as 0.04 % with the
closed method and 0.19 % with open method of laparoscopic
access [3]. Merlin et al. systematically reviewed various entry
techniques used by surgeons and gynaecologists for the pri-
mary port creation and found that the major complications
during access were bowel injuries. They opined that the higher
risk, seen with open technique than with closed method, may
have been influenced by patient selection bias [27].

A recent Cochrane review on laparoscopic entry tech-
niques, which included 46 RCTs and evaluated 13 entry tech-
niques, concluded that there is insufficient evidence to recom-
mend one laparoscopic entry technique over another with
regards to difference in the incidence of visceral or vascular
injury. They also opined that these studies had small numbers
and excluded many patients with previous abdominal surgery
and women with raised BMI, and these patients may have
unusually high complication rates [28]. Ray Garry’s commen-
tary on the previous 2008 Cochrane review states that inade-
quacy of the size of the various studies analysed inevitably led
to the conclusion that there is no evidence of benefit in terms
of safety of any technique [29]. This holds true even for the
recent 2015 Cochrane review.

Our incidence is higher than these studies because our
group is entirely a high-risk group of patients with prior lap-
arotomies. Most published peritoneal entry articles exclude
high-risk patients from their statistics. The existence of learn-
ing curve for laparoscopic surgeons is a proven fact. The
higher incidence in the control group cannot be attributed toT
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the inexperience of the surgeon in the earlier part of the study
as the surgeon already had 8 years experience of successfully
performing more than 10,000 laparoscopic sterilisations even
before the study period.

We did not encounter any case of bowel injury in the study
group which had more patients with three or more previous lap-
arotomies (18%) as compared to the control group (6.1%). This
can be attributed to the use of visual entry method in the study
group.

We used EndoTIP for visual entry as it is a reusable visual
cannula without a sharp trocar. In our center, we try to use
reusable instruments as far as possible to make the procedure
cost-effective. The advantages of this visual entry technique
are the elimination of axial penetration force, the absence of a
sharp trocar and a visually controlled entry. Another benefit of
this technique is its ability to video capture the cannula, tissue
and force interface. Thereby, it offers the unique ability of
archiving primary port entry mishaps for replay, error analysis
and accident causation investigation in real time [30]. In pa-
tients with high BMI, the Endotip trocar can go oblique while
negotiating the abdominal wall layers and therefore to avoid
such difficulty, it should always be kept perpendicular to the
abdominal wall [31, 32].

Limitation of our study is its retrospective design and less
number of patients. Since the bowel injury during primary
port creation is a very rare complication, the study needs a
large number of patients to make a significant correlation.

Conclusion

Visual entry, as an approach to abdominal access in patients
with previous laparotomies, wherein chances of encountering
peritoneal and bowel adhesions are very high, is safer than the
closed blind entry technique in preventing bowel injuries.
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