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23.1 Introduction

To reduce complication rates in surgery, refining
of techniques is a mainstay and starts as early as
preoperative preparation and pre-habilitation of
the patient. Concerning laparoscopic surgery, the
first complication may arise when access to the
abdominal cavity is performed and pneumoperi-
toneum is established. While adverse events must
be reduced by any means in all kinds of surgery,
this especially holds true in preventive surgery.
Imagining the sequelae that could arise from a
laparoscopic access injury, e.g., to a major vessel
such as the pelvic vessels in a case of elective or
opportunistic appendectomy, must be one of the
worst nightmares for every surgeon.
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More than 50% of accidental bowel and
(major) vascular injuries in laparoscopy are asso-
ciated with entry techniques. Major entry-related
complications occur in up to 0.6% of patients,
with about 70% related to the first trocar place-
ment [1-6].

The intestines with up to 37.6% of all injuries
are the most affected organs, followed by vascu-
lar injuries to major vessels such as the iliac vein/
artery, aorta, and visceral vessels [2]. Depending
on the degree of injury and time of recognition,
substantial morbidity and mortality can arise [7,
8]. Apart from surgeon skill and experience, risk
factors for visceral injury include pre-existing
adhesion due to operations or infection. While
only scarcely present in not operated individuals,
umbilical adhesions have been described in up to
15% of women with previous laparoscopies and
rise up to 60% after previous median laparotomy
[9-12]. In vascular injuries, an underestimation
of the proximity of vascular structures, forceful
thrust, and inadequate pneumoperitoneum
(among other factors) may be fatal [13]. In other
than obese individuals, the distance between the
umbilicus and the retroperitoneal vasculature
may only measure 2 cm and thus is easily reached
with either trocar or Veress needle [14, 15].

To address this problem, multiple techniques
have been described over time and can be divided
into closed and open access techniques. Closed
access can be achieved with or without previous
establishment of pneumoperitoneum after punc-
ture with a Veress needle. While the umbilicus is
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the usual site for Veress needle insufflation, the
so-called Palmers point in the left upper quadrant
can be used in case of expected umbilical adhe-
sions [16]. Alternatively, transvaginal or intercos-
tal approaches have been described [5].

Trocars for closed access can be bladeless or
cutting (with or without shielded blades), blunt or
conically tipped. Optical trocars can provide cer-
tain visualization while penetrating the abdomi-
nal wall. While several open access techniques
exist, the most known, which requires a special
trocar, has been published by Hasson [17].

Especially in previously operated patients,
blind puncture of the abdomen (either by Veress
needle or gasless introduction of the first trocar)
carries a higher risk of serious entry injuries,
especially when adhesion of bowel loops cannot
be safely ruled out.

A recently updated Cochrane review [18]
compared 25 entry techniques including results
from 57 RCTs with a total of 9865 patients. The
authors found no evidence of differences in major
complications and generally described the qual-
ity of evidence as low or very low with too small
sample sizes to identify differences. Only a
reduced rate of failed entry was observed in open
access techniques. Of note, the majority of stud-
ies selected low risk, non-obese patients without
previous abdominal surgery and thus may not
reflect real-life clinical data. Consequently, there
is no consensus favoring one access technique
over another, and the methods used vary with sur-
geons’ preferences being affected by training,
experience, and regional and interdisciplinary
considerations [19].

23.2 A Safe Technique

We advocate a simple, reproducible technique for
open access that can be employed in all types of
patients. While this technique can be used at any
site of the abdomen, it is preferably done at the
upper edge of the umbilicus, because here the
subcutaneous fat is at its thinnest and the fascia is
easily reached, even in obese patients [14].

Operative steps:

1. An approximately 1.5 cm vertical incision is
performed from the bottom to the upper edge
of the umbilicus (Fig. 23.1).

2. The subcutaneous fatty tissue is dissected, and
the fascia exposed.

3. The fascia is then grasped vertically on both
sides with Kocher clamps creating a fascial
fold (Fig. 23.2). This way the risk of acciden-
tal injury to the peritoneum and intra-
abdominal organs can be avoided.

4. The fascia is then carefully incised, thus open-
ing the preperitoneal space (Fig. 23.3).

5. When the preperitoneal space is reached, the
Kocher clamps will be turned 90° and will
grasp the fascial edges: this way the fascia
unfolds, and the incision is lengthened
(Fig. 23.4).

Fig. 23.1 Umbilical skin incision

Fig. 23.2 Grasping the fascia with Kocher clamps
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Fig. 23.3 Fascial incision Fig. 23.6 Placement of fascial suture

Fig. 23.4 90° rotation and thus change of the grasper Fig.23.7 Placement of a tourniquet
from longitudinal position to transverse position

Fig.23.8 The fascia is tightened around the trocar to pre-
vent gas leakage

Fig. 23.5 Peritoneal incision with peritoneal access

grasped and incised (Fig. 23.5). The incision
can be digitally enlarged and the
intra-abdominal area around the incision can
be palpated for potential adhesions. Now the
peritoneal cavity can be seen through the
incision.

6. The parietal peritoneum now is carefully 7. Before the first trocar is introduced, a fascial

suture (#0 or #2-0 usually slowly absorbable
such as Biosyn™) is placed (Fig. 23.6). It is
then fed through a tourniquet that is tightened
at the entry site, thus avoiding gas loss
(Figs. 23.7 and 23.8). This way there is no
need for a specially designed, eventually
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expensive trocar, and full mobility of the tro-
car as well as minimal gas loss is procured.
Furthermore, any necessary material (mesh,
etc.) can be easily introduced and specimens
quickly retrieved by opening of the tourni-
quet. At the end of the surgery, the previously
laid sutures speed up fascial closure.

8. After establishment of pneumoperitoneum
and introduction of the optic, the abdominal
cavity, beginning with the area below the
entry site, is evaluated for any potential
access-related injuries.

This technique has been published previously
[19] with a 0.09% complication rate (2/2258
patients) as compared to 0.9% (3/321) at a single
institution. Both complications were handled via
the established access without need for conver-
sion. The mean time needed for establishment of
pneumoperitoneum did not differ whether by
open access or Veress needle. With this tech-
nique, possible complications associated with
blind puncture may be prevented without addi-
tional time consumption or cost. Access-related
complications may be detected early at the time
of the peritoneal access and directly managed.
Disadvantages of open trocar placement, such as
carbon dioxide leakage, are prevented by the
tourniquet. Specimen retrieval is facilitated, and
fascial closure is accelerated.

Ultimately, irrespective of the method used for
first trocar placement, all following trocars
should be placed under direct visualization.

23.3 Conclusions

While selection of access modality depends on
the surgeon’s preference and experience, open
access techniques are advisable in order to pre-
vent access complications. The presented tech-
nique is safe, reproducible, and easy to apply
without additional cost or time consumption.

References

1. Simforoosh N, Basiri A, Ziaee S-A-M, Tabibi
A, ular injury in laparoscopic urology. JSLS.
2014;18:22014.00283. https://doi.org/10.4293/JSLS.
2014.00283.

2. Chandler JG, Corson SL, Way LW. Three spectra
of laparoscopic entry access injuriesl1Compet-
ing Interests: Drs Chandler and Way are paid con-
sultants to InnerDyne, Inc, and Drs Corson and
Way are paid consultants to United States Surgical
Corp, which have both become part of the Health
Care Division of Tyco, Ltd. Dr Corson is also a
paid consultant to Circon Corp and has royalty
interests in its ACMI division’s fluid monitoring
device used for hysteroscopic procedures. J Am Coll
Surg. 2001;192:478-90. https://doi.org/10.1016/
S1072-7515(01)00820-1.

3. Angioli R, Terranova C, de CNC, Cafa EV, Damiani
P, Portuesi R, et al. A comparison of three different
entry techniques in gynaecological laparoscopic sur-
gery: A randomized prospective trial. Eur J Obstet
Gynecol Reprod Biol. 2013;171:339-42. https://doi.
org/10.1016/j.ejogrb.2013.09.012.

4. Carlson WH, Tully G, Rajguru A, Burnett
RRA. Cameraless peritoneal entry in abdominal lapa-
roscopy. JSLS. 2012; https://doi.org/10.4293/108680
812X13462882737014.

5. Krishnakumar S, Tambe P. Entry complications in lap-
aroscopic surgery. J Gynecol Endosc Surg. 2009;1:4.
https://doi.org/10.4103/0974-1216.51902.

6. Magrina JE. Complications of laparoscopic surgery.
Clin Obstet Gynecol. 2002;45:469-80. https://doi.
org/10.1097/00003081-200206000-00018.

7. FullerJ, Ashar BS, Carey-Corrado J. Trocar-associated
injuries and fatalities: an analysis of 1399 reports to
the FDA. J Minim Invasive Gynecol. 2005;12:302-7.
https://doi.org/10.1016/j.jmig.2005.05.008.

8. Nordestgaard AG, Bodily KC, W.Osborne R, Buttorff
JD. Major vascular injuries during laparoscopic pro-
cedures. Am J Surg. 1995;169:543-5. https://doi.
0rg/10.1016/30002-9610(99)80214-1.

9. Audebert AJ, Gomel V. Role of microlaparos-
copy in the diagnosis of peritoneal and visceral
adhesions and in the prevention of bowel injury
associated with blind trocar insertion. Fertil
Steril.  2000;73:631-5.  https://doi.org/10.1016/
s0015-0282(99)00555-5.

10. Agarwala N, Liu CY. Safe entry techniques during
laparoscopy: Left upper quadrant entry using the
ninth intercostal space—a review of 918 procedures. J
Minim Invasive Gynecol. 2005;12:55-61. https://doi.
org/10.1016/j.jmig.2004.12.026.


https://doi.org/10.4293/JSLS.2014.00283
https://doi.org/10.4293/JSLS.2014.00283
https://doi.org/10.1016/S1072-7515(01)00820-1
https://doi.org/10.1016/S1072-7515(01)00820-1
https://doi.org/10.1016/j.ejogrb.2013.09.012
https://doi.org/10.1016/j.ejogrb.2013.09.012
https://doi.org/10.4293/108680812X13462882737014
https://doi.org/10.4293/108680812X13462882737014
https://doi.org/10.4103/0974-1216.51902
https://doi.org/10.1097/00003081-200206000-00018
https://doi.org/10.1097/00003081-200206000-00018
https://doi.org/10.1016/j.jmig.2005.05.008
https://doi.org/10.1016/s0002-9610(99)80214-1
https://doi.org/10.1016/s0002-9610(99)80214-1
https://doi.org/10.1016/s0015-0282(99)00555-5
https://doi.org/10.1016/s0015-0282(99)00555-5
https://doi.org/10.1016/j.jmig.2004.12.026
https://doi.org/10.1016/j.jmig.2004.12.026

23 Open Access in Laparoscopic Surgery to Prevent Entry Complications

259

11.

12.

14.

Levrant SG, Bieber EJ, Barnes RB. Anterior abdomi-
nal wall adhesions after laparotomy or laparoscopy. J
Am Assoc Gynecol Laparosc. 1997;4:353-6. https://
doi.org/10.1016/s1074-3804(05)80227-0.

Brill AI, Nezhat F, Nezhat CH, Nezhat C. The
incidence of adhesions after prior laparotomy: a
laparoscopic appraisal. Obstet Gynecol. 1995;85:269—
72. https://doi.org/10.1016/0029-7844(94)00352-E.

. Philips PA, Amaral JF. Abdominal access com-

plications in laparoscopic surgery. J Am Coll
Surg.  2001;192:525-36.  https://doi.org/10.1016/
s1072-7515(01)00768-2.

Bedaiwy MA, Zhang A, Henry D, Falcone T, Soto
E. Surgical anatomy of supraumbilical port place-
ment: Implications for robotic and advanced laparo-
scopic surgery. Fertil Steril. 2015;103:e33. https://doi.
org/10.1016/j.fertnstert.2015.01.013.

15.

16.

17.

18.

19.

Hasson HM. Open laparoscopy as a method of access in
laparoscopic surgery. Gynaecol Endosc. 1999;8:353—
62. https://doi.org/10.1046/j.1365-2508.1999.00316.x.
Palmer R. Safety in laparoscopy. J Reprod Med.
1974;13:1-5.

Hasson HM. A modified instrument and method for
laparoscopy. Am J Obstet Gynecol. 1971;110:886-7.
https://doi.org/10.1016/0002-9378(71)90593-x.
Ahmad G, Baker J, Finnerty J, Phillips K, Watson
A. Laparoscopic entry techniques. Cochrane
Database Syst Rev. 2019;1:CD006583. https://doi.
0rg/10.1002/14651858.CD006583.pub5.

Uranues S, Ozkan OV, Tomasch G. Safe and easy
access technique for the first trocar in laparoscopic
surgery. Langenbecks Arch Surg. 2016;401:909-12.
https://doi.org/10.1007/s00423-016-1474-4.


https://doi.org/10.1016/s1074-3804(05)80227-0
https://doi.org/10.1016/s1074-3804(05)80227-0
https://doi.org/10.1016/0029-7844(94)00352-E
https://doi.org/10.1016/s1072-7515(01)00768-2
https://doi.org/10.1016/s1072-7515(01)00768-2
https://doi.org/10.1016/j.fertnstert.2015.01.013
https://doi.org/10.1016/j.fertnstert.2015.01.013
https://doi.org/10.1046/j.1365-2508.1999.00316.x
https://doi.org/10.1016/0002-9378(71)90593-x
https://doi.org/10.1002/14651858.CD006583.pub5
https://doi.org/10.1002/14651858.CD006583.pub5
https://doi.org/10.1007/s00423-016-1474-4

	23: Open Access in Laparoscopic Surgery to Prevent Entry Complications
	23.1	 Introduction
	23.2	 A Safe Technique
	23.3	 Conclusions
	References


