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a b s t r a c t

Background/Aims: Despite the benefits of laparoscopic surgery, which is being performed with increasing
frequency, complications that do not occur during laparotomy are sometimes encountered. Such com-
plications commonly occur during the initial trocar insertion, making this a procedural step of critical
importance.
Methods: In 2002, we experienced, upon initial trocar insertion, a serious major vascular injury (MVI)
that led to hemorrhagic shock, and we thus modified the conventional closed entry method to an
approach that we have found to be safe. We began developing the method by first measuring, in a patient
undergoing laparoscopic cystectomy, the distance between the inner surface of the abdominal wall and
the anterior spine when the abdominal wall was lifted manually for trocar insertion and when it was
lifted by other methods, and we determined which method provided the greatest distance. We then
devised a new approach, summarized as follows: The umbilical ring is elevated with Kocher forceps. The
umbilicus is everted, and the base is incised longitudinally. This allows penetration of the abdominal wall
at its thinnest point, and it shortens the distance to the abdominal cavity. A bladeless trocar (Step trocar)
is used to allow insertion of the Veress needle. We began applying the new entry technique in July 2002,
and by December 2014, we had applied it to 9676 patients undergoing laparoscopic gynecology surgery.
Results: All entries were performed successfully, and no MVI occurred. The umbilical incision often
resulted in an umbilical deformity, but in a questionnaire-based survey, patients generally reported
satisfaction with the cosmetic outcome.
Conclusion: A current new approach provides safe outcome with a minor cosmetic problem.

Copyright © 2017, The Asia-Pacific Association for Gynecologic Endoscopy and Minimally Invasive
Therapy. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

With the development of peripheral devices and new laparo-
scopic techniques, the indications for laparoscopic surgery continue
to expand. It is no longer an exaggeration to say that laparoscopic
surgery has become the gold standard for many surgical proced-
ures. However, complications that do not occur during laparotomy

are being encountered with increasing frequency,1 and effective
measures for avoiding these complications are being devised.

Complications associated with laparoscopic surgery commonly
occur during the initial trocar insertion,2,3 making this a procedural
step that requires maximum caution. Accordingly, various mea-
sures and medical devices have been developed to facilitate the
initial trocar insertion. The closed entry method, during which a
Veress needle is used and the primary trocar is inserted blindly, is
reported to confer a high risk of major vascular injury (MVI) in the
retroperitoneum.3,4 Such MVIs can be life-threatening and should
be prevented by all possible means.

Laparoscopic surgery was introduced at our hospital in July
1993, and over the next 9 years, we applied the closed insertion
method in a total of 2440 patients undergoing laparoscopic
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gynecologic surgery. In July 2002, however, we experienced a
serious MVI that led to hemorrhagic shock, and consequently, we
modified the conventional closed entry method to an approach
that we believe is safer. Herein, we describe the investigation we
undertook to develop the modified method, the method itself, and
results we have obtained thus far. In addition, because use of our
new method resulted in umbilical deformities in some cases, we
also investigated, by means of a questionnaire, patients' satisfac-
tion with the resulting umbilical irregularity, and we report our
findings herein.

Methods and results

Preliminary investigation

As noted above, we used the conventional trocar insertion
method (Fig. 1A and B) in all cases of laparoscopic gynecologic
surgery performed between July 1993 and June 2002. MVI occurred
in 5 (0.02%) of the 2440 patients. The 5 patients were all relatively
slim (mean body mass index [BMI] ¼ 19.3 ± 0.8). Despite the fact
that all 5 MVIs resolved spontaneously during the post-surgical
follow-up period, their occurrence, especially the MVI leading to
hemorrhagic shock, prompted us to find a means by which the first
trocar can be inserted more safely, even in slim patients and
regardless of the surgeon's level of experience.

Toward the development of a safe initial trocar insertion
method, we first looked into ensuring an adequate space between
the inner surface of the abdominal wall and the anterior surface of
the lumbar spine where the retroperitoneal vessels reside. In a
patient with a body mass index (BMI) of 19.9 and undergoing
laparoscopic ovarian cystectomy and who provided informed
consent, we measured the distance between the inner surface of

the abdominal wall and the anterior surface of the lumbar spine
when the abdominal wall was lifted manually for trocar insertion
and also when the abdominal wall was lifted by other methods,
and in so doing, we determined which method provides the
greatest distance. We applied the 4-trocar method described by
Roy et al,5 and we created a sterilized measuring device by
attaching 1-cm-wide strips of vinyl tape at intervals of 1 cm to a
cherry-tip dissector (Ethicon Co. Ltd., New Brunswick, NJ, USA).
This device was inserted perpendicularly so that we could mea-
sure two distances: that between the upper surface of the
abdominal wall and the anterior surface of the lumbar spine., and
that between in inner surface of the abdominal wall and the
anterior surface of the lumbar spine. After measuring the distance
between the skin at the point of highest elevation and the surface
of the lumbar spine before abdominal insufflation, we elevated
the abdominal wall by 3 different methods (Fig. 2), and after each
elevation, we performed an endoscopic examination via another
trocar and measured the distance between the inner surface of the
abdominal wall and the lumbar spine.

Results of our preliminary investigation

As shown in Table 1, by pinching the skin around the umbilicus
for insertion of the insufflation needle or by compressing the skin
on either side of the umbilicus for insertion of the trocar, we found
that the abdominal wall is elevated very little. However, by
grasping and elevating the umbilical ring with Kocher forceps, a
distance of 13 cm between the inner surface of the abdominal wall
and anterior surface of the lumbar spine is obtained, and the skin
is elevated approximately 2 cm further. We also found that
everting the umbilicus completely and incising the base of the
umbilicus vertically allowed us to penetrate the abdominal wall at

Fig. 1. Conventional trocar insertion method and newly developed trocar insertion method. (A) When the conventional method is used, the skin is lifted manually, a Veress needle
is inserted into the horizontal incision that has been made along the lower margin of the umbilical ring, and the abdomen is insufflated; (B) After removal of the Veress needle, the
abdominal wall is pressed against from the left and right, and a “safety shielded trocar” is inserted. (C) When our new entry method is used, the umbilicus is lifted with Kocher
forceps, and a Step Veress needle is inserted into the vertical incision that has been made at the base of the umbilicus; (D) After insufflation, the inner needle is removed, an 11-mm
blunt-tip dilator is inserted to dilate the expandable sleeve, and the trocar is set in place.
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