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Short Communication

Measures for Safe Laparoscopic Sacrocolpopexy: Preoperative
Contrast-Enhanced Computed Tomography and Perioperative
Ultrasonography

Yasushi Kotani*, Kosuke Murakami, Akiko Kanto, Hisamitsu Takaya, Hidekatsu Nakai, Noriomi Matsumura
Department of Obstetrics and Gynecology, Kindai University Faculty of Medicine, Osaka, Japan

Laparoscopic sacrocolpopexy is one of the most difficult laparoscopic surgical techniques. In this study, we report on our efforts to safely
perform this procedure, which consists of suturing a piece of mesh onto the anterior longitudinal ligament using a nonabsorbent suture
during mesh fixation onto the prepromontorium layer, which can lead to massive bleeding if a mistake is made, by performing preoperative
and intraoperative image evaluation. Preoperative contrast-enhanced computed tomography was performed. Images in DICOM format
were acquired, and three-dimensional vessel reconstruction was performed. After performing a peritoneal incision in the presacral area,
ultrasonography was performed using a probe inserted through a 12-mm trocar into the abdominal cavity to re-confirm the absence of vessels
near the planned suturing area. After ultrasonography, an Ethibond® suture was inserted through the anterior longitudinal ligament. In our
hospital, 126 patients underwent the procedure, and none had a serious hemorrhage or required blood transfusion, indicating the safety of
this modified procedure without separation of a wide presacral area. We believe that these techniques can be performed safely with minimal
incision. However, we did not examine the efficacy of these techniques in this paper. Further studies are needed to determine whether this
approach is suitable.
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treatment option.’! However, LSC remains a technically
challenging laparoscopic surgery.

INTRODUCTION

Pelvic organ prolapse, which is becoming increasingly

common due to the aging population, is a disorder that
adversely affects the quality of life of women. The
incidence of pelvic organ prolapse is high, one in four
healthy women and 40% of women who have given birth
will be affected by this disease in Japan.!!?! The relative
risk of undergoing surgery for this disorder is 11%."!
Laparoscopic sacrocolpopexy (LSC) was first reported
by Nezhat ef al. in 1994.1 Since the Food and Drug
Administration issued an alert concerning vaginal mesh
surgery has been issued in the US, it has become a well-used
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This difficult procedure involves suturing a piece of mesh
to the anterior longitudinal ligament using a nonabsorbable
suture into the prepromontorium layer. Large vessels are
present in this area, and even a small error can lead to serious
hemorrhage.!"*7 In addition, anatomical variations in the veins
in this area require close attention. Albanesi et al. describe
creating a three-dimensional (3D) model of the female
pelvis using computed tomography (CT) and estimating the
positional relationship between the blood vessels and the
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prepromontorium layer.®! While these 3D models are useful
for safe mesh fixation, they are merely theoretical and have
yet to be analyzed in practice.

We report two measures that increase the safety of placing
a nonabsorbable suture through the anterior longitudinal
ligament after opening the entire presacral area, which
is associated with a high risk of serious hemorrhage.
First, preoperative contrast-enhanced CT is performed to
identify anatomical variations in the arteries and veins
based on reconstructed 3D images. Second, perioperative
ultrasonography using a probe introduced through a trocar is
performed to confirm the absence of vessels at the site before
suturing. To the best of our knowledge, these two measures
have not been previously reported.

SusJects AND METHODS

The surgical indications for LSC were all pelvic organ
prolapse injuries at DeLancey’s level 11! predominantly
in sexually active young individuals. LSC was performed
for pelvic organ prolapse in patients with favorable
performance status and no uncontrollable medical
complications such as diabetes. This study was approved by
the Ethics Committee of Kindai University (No. 26-090).
All patients provided written informed consent prior to
participating in this study.

Preoperative contrast-enhanced CT was performed using
a contrast agent (600 mg I’kg bodyweight) administered
over a 30 s period [Figure 1]. The first-phase scan started
12 s after visual confirmation of the arrival of the contrast
agent at the monitoring site (from the liver to the horizontal
portion of the duodenum) for simultaneous visualization
of both arteries and veins. The second-phase scan began
80 s after the start of contrast agent administration. Images
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Figure 1: Preoperative contrast-enhanced computed tomography image.
Anatomical vascular variations were examined after three-dimensional
reconstruction

in DICOM format (slice thickness, 0.625 mm) were acquired,
and 3D vessel reconstruction was performed using OsiriX®.

A closed approach was used to establish the pneumoperitoneum
through the umbilicus, and a trocar with a camera was inserted
to observe the inside of the abdominal cavity. A 12-mm trocar
was inserted into the lower left abdomen, and 5-mm trocars
were inserted in the center and the lower right abdomen.
A Free Jaw clip® (Kyocera Medical, Osaka, Japan) was placed
on an epiploic appendix along the sigmoid colon, and the
intestines were lifted and placed on the upper left abdomen
to establish the surgical view. After performing a peritoneal
incision into the presacral area, ultrasonography was performed
using an ARIETTAS70® (Hitachi Aloka, Tokyo, Japan) and
a 7.5 MHz probe inserted through a 12-mm trocar into the
abdominal cavity to re-confirm the absence of vessels near the
planned suturing area [Figures 2 and 3]. A drop-in probe with an
L43K transducer was used. The terminal scale was 51 mm, and
the width of the field of view was 26 mm. An Ethibond® (Johnson
and Johnson Japan, Tokyo, Japan) suture (No. 0) was inserted
through the anterior longitudinal ligament and left untied.

The retroperitoneum was cut on the medial side of the right
uterosacral ligament, and a subtotal hysterectomy and bilateral
adnexectomy were then performed.l'™'] The uterus was
removed using a morcellator. The rectovaginal space was
exposed, and a posterior colporrhaphy was performed using
a V-Loc® (Medtronic Japan). The vesicovaginal space was
separated, and a piece of mesh (Gynemesh®, Johnson and Johnson
Japan) was inserted and placed on the anterior wall of the vagina.
The mesh was sutured with seven stitches using Ethibond®
sutures (No. 3-0) onto the vaginal wall and the cervix of the uterus,
and was then lifted and stitched to the premade untied suture in the
anterior longitudinal ligament. The peritoneum was fully closed
using an absorbable suture to complete the surgery.

In general, patients were ambulatory and began to orally
intake food on postoperative day 1, underwent urethral

Figure 2: The absence of vessels at the suturing site was confirmed
before suturing using an ultrasonography probe (drop-in probe) introduced
through a trocar
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Figure 3: Ultrasound image confirming the absence of vessels in the
presacral area. (a) Image at a position where there are no blood vessels
and a thread can be applied (b) Image to the right of a, where the common
iliac artery is visible (c) Image to the left of a, where the common iliac
vein is visible

catheter removal on postoperative day 2, and were discharged
on postoperative day 4.

ResuLts

In our hospital, 126 patients have undergone the procedure
presented, and none of them had serious hemorrhage or
required blood transfusion, indicating the safety of this
modified procedure without separation of a wide presacral
area. Nevertheless, the sacral vein, in addition to a branch of
the abdominal aorta and both iliac veins, runs in the presacral
area in some patients [Figure 4].

Discussion

Suturing in the presacral area, which can contain anatomical
variations in the vasculature, is one of the most difficult
procedures in LSC because an injury to a vessel can cause
serious hemorrhage.!%” Abnormally distributed blood vessels
can require the separation of a wide presacral area necessary
to confirm the path of the blood vessels. Sutton ef al. reported
that the separation of a wide presacral area increases the risk
of hemorrhage from vascular plexuses.l® Our technique can
be performed with a minimal incision, without widening the
prepromontorium layer, to check the vascularization.

Albanesi et al. describe creating a 3D model of the female pelvis
using CT and estimating the positional relationship between the
blood vessels and the prepromontorium layer.® Our paper does
not discuss the distances and relationship between the anatomy.
We think that the combination of CT and intraoperative
ultrasonography of the vascular enables performing the
procedure safely by ensuring that there are no vessels in the
area to be sutured. However, although this technique seems to
improve safety, to unequivocally determine its safety profile,
a comparative study that includes alternative techniques is
necessary, which would address the limiting factor of this study.

Figure 4: Computed tomography image depicting the right internal iliac
vein merging into the left common iliac vein

The modified procedure described in this study ensures the
safety of this increasingly common procedure not just when
performed by select experts but by any surgeon.
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