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ABSTRACT

Received 28/08/2014 This clinical trial was aimed to present the laparoscopic interventions that were performed
Revised 13/09/2014 for various intra-abdominal organs using two ports through a single incision. The present study
Accepted 20/09/2014 | consisted of 101 patients who underwent single incision surgery. All of the operations were
performed using two ports through a single umbilical incision and suspension-traction suture
technique. Cholecystectomies were performed similar to the standard technique and the gallbladder
was removed through the umbilicus. Splenectomy was performed on three patients with the
assistance of a vascular sealing device. Similarly, appendectomy was performed on 16 patients
diagnosed with acute appendicitis. The operative time was 56.4+28.6 minutes, and the blood loss was
negligible. The mean age of the patients was 44.4+12.1 years. None of patients required a
conventional laparoscopy. Most patients were discharged on the first operative day on oral diet. A
bile leakage and a wound infection were noted at short time follow-up. The surgical wound healed in
all patients with an inconspicuous scar. The main follow-up time was 16 months, and no hernias
developed. In this study, the operation duration and the complication rates were similar to standard
laparoscopy, whereas more satisfactory outcomes were obtained with respect to esthetics and
achieved a significant cost advantage with a least risk of incisional hernia.
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INTRODUCTION

In 1987, Phillipe Mouret was performed the first
laparoscopic cholecystectomy using video technology,
marking the beginnings of the minimally invasive
revolution in  General  Surgery. Laparoscopic
cholecystectomy is currently the standard treatment of
symptomatic cholelithiasis. Generally, it is associated with
excellent visualization, decreased blood loss, less
postoperative pain, earlier convalescence, and superior
cosmesis. After acceptance of cholecystectomy as the gold
standard for laparoscopic surgery, it has rapidly improved
and is widely used for other intra-abdominal organ
surgeries [1]. Since laparoscopy has been used, continuous
efforts have been made to lower the number of ports in
order to reduce the trauma and the associated scars [2-5].

In order to reduce the trauma occurred due to
laparoscopic  surgery, natural orifice transluminal
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endoscopic surgery (NOTES) was first proposed in animal
models, and has been performed on humans [6,7].
However, NOTES was not generally accepted due to
technical difficulties. Unlike NOTES, single incision
laparoscopic surgery (SILS) can be applied using standard
medical instruments and has a shorter training period. The
use of SILS port facilitates surgery but also increases the
risk of incisional hernia [8].

We were used a suspension-traction suture
technique for performing laparoscopic surgeries more
easily with a single incision and two ports. The aim of this
study was to examine the feasibility and intraoperative
safety of this technique, which is eliminates the single port
costs, and minimizes the risk of incisional hernia related to
placement of single port through the umblicus.
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MATERIALS AND METHODS

In this retrospective study, 101 two-port
laparoscopic surgery through a single incision was
performed in the Surgery Clinic of a university hospital.
All patients were informed of the method and the
possibility of conversion to conventional multi-port
laparoscopy or open surgery. Cholecystectomy,
appendectomy, splenectomy, and partial cystectomy were
performed on 81, 16, 3 and 1 patients, respectively (Table
1). The splenectomy indication was idiopathic
thrombocytopenic purpura and all cases were transferred
from the Hematology Department for operation. Patients
with complicated gallbladder diseases (masses and
abscesses), liver cirrhosis, peritonitis, previous upper
abdominal surgery, severe obesity, or patients who were
high-risk for general anesthesia were excluded.

All of the operations were performed using two
ports through a single umbilical incision. In order to lower
the number of trocars and to minimize the umbilical
incision, the suspension-traction suture technique was used
in all of the patients for the traction of the organs.

Surgical technique

We performed single-incision multi-puncture
surgeries with two standard laparoscopic trocars assisting
each other at a single-fulcrum point in the umbilicus. The
first 10-mm trocar was inserted into the abdomen through
the inferior aspect of the umbilicus by means of an inverted
U-shaped incision performed within the umbilical circle
for splenectomies and transumbilically for
cholecystectomies and appendectomies (Figure 1A). Two
10-mm trocars were used in splenectomies, whereas one 5
mm trocar and one 10 mm trocar were used in the other
patients (Figures 1B). Once pneumoperitoneum was
obtained, a conventional 10 mm-30° angulated video
laparoscope was introduced through the 10-mm trocar and
inspected the peritoneal cavity to decide upon the
feasibility of the technique. The second trocar was
advanced into the abdomen through a different facial
defect created 1 cm above the 10-mm trocar in which the
laparoscope was pushed forward. The operator stood
between the legs of the patient in choleystectomy, and an
assistant stood on the right side of the operator to control
the laparoscope. The patient’s head and right side were
elevated in a supine position.

In cholecystectomies, a 2-0 prolene suture was
placed into the abdomen from the right mid-clavicular line
and passed through the fundus and removed from the
abdomen near the access site. After traction of the fundus,
a second traction suture was passed through Hartman’s
pouch, and the gallbladder was completely retracted
(Figure 1C). The cystic duct and artery were dissected at
the Triangle of Calot, and were cut using a 5-mm endoclips
cyst diameter was 8 cm and it was placed in the segment 7
of the liver. The mean age of patients undergoing SILS
was 44.4+12.1 years. Mean body mass index (BMI) for all
patients was 28.842.9 kg/m’. The operations were
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(Autosuture, Endo-Clip™, MA, USA) on the proximal and
distal aspects. The suture that passed through Hartman’s
pouch was stretched and the gallbladder was totally
detached from the liver by means of an L-hook cautery,
however, a 5-mm LigaSure™ Atlas vessel sealing system
(Valleylab, Boulder, CO, USA) was also used in difficult
cases. The gallbladder was held with a clamp and removed
through the transumbilical incision.

In splenectomy, a transparenchymal three-step
continuous prolene suture applied from the cranial to the
caudal part was removed from the abdomen below the 12"
costal margin, and the spleen was tractioned. The spleen
was detached from its suspending ligaments and the
splenic hilum was reached (Figure 1D). The spleen was
sealed via the Ligasure™ at the hilum where the splenic
artery divided into small branches, and then it was sealed,
and the splenectomy was completed. No laparoscopic
clips, sutures, or staplers were used. An endobag was
inserted through the umbilicus and the spleen placed into
endobag was removed piecemeal with a tissue forceps.

In appendectomies, the prolene suture inserted
through McBurney’s point was removed from the abdomen
together with appendix after it was passed through the
meso-appendix. Thus, the appendix was suspended to the
abdominal wall. The meso-appendix was separated by the
Ligasure™, 2 sutures were placed and bound on the radix
of the appendix. The radix of the appendix was cut with
endoscissors and appendix was removed from the abdomen
using an endobag.

In cystectomy, Gauze pads soaked with
hypertonic NaCl (20% NaCl) were placed around the site
where the cyst protruded from the surface of the liver, in
Morrison’s pouch, and in the subhepatic area. The content
of the cyst was aspirated as much as possible using a 5 mm
laparoscopic needle and hypertonic NaCl was injected into
the cyst and left for 10 minutes. The hypertonic solution in
the cyst was re-aspirated. The cyst wall was punctured
using endoscopic scissors. The puncture site was enlarged
by a 10 mm Ligasure™. The daughter vesicles in the cyst
were crushed between the 10 mm endoscopic aspirator
inserted into the cyst through the puncture site and the cyst
wall, and aspirated completely. The protruding wall of the
aspirated cyst was excised by the Ligasure™, placed in a
plastic bag, and removed with the trocar.

In all patients, two separate fascial defects were
separately sutured with absorbable suture material after
removal of the trocars. The skin closure was performed
with two absorbable sutures intradermally (Figure 2).

RESULTS

Eighty-one cholecystectomy, 16 appendectomy, 3
splenectomy, and 1 partial cystectomy were performed
with single insicion and two ports (Table 1). The hydatid
completed with a single incision in all patients, and no
additional incision or standard laparoscopy was required.
The mean time of operation was 56.4+28.6 minutes, and
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the mean blood loss was 50+10 mL in splenectomy,
whereas the blood loss in other operations was negligible.
Since the traction with suspension sutures was not
sufficient in four patients in whom cholecystectomy was
performed, traction of the gallbladder was assisted by the
blunt tip of a Veress needle that was inserted at the level of
Hartmann’s pouch. The gallbladder was perforated in only
3 patients during detachment from the liver. In such cases,
the gallbladder was evacuated via an aspirator and the
operation was continued. The intra-abdominal area was
irrigated with sterile saline after removal of the
gallbladder. In a patient in whom cholecystectomy was
performed, a bile leakage with a flow rate of 100 mL/day
continued for 3 days, and was treated by placing a drain
through the umbilicus. ERCP was planned but bile leakage
decreased spontaneously and stopped in postoperative day

3. Placement of the trocars on the same vertical line
enabled free movement as compared to placement of the
trocars on a horizontal line and facilitated the manipulation
in all patients.

No post-operative complications developed such
as leakage, hemorrhage, abdominal wall abscesses. Only
one patient treated with oral antibiotics for a wound
infection. All patients received an oral liquid diet in the
evening of the operative day and advanced to a regular diet
the next morning. A nasogastric catheter was not applied to
the patients except for those in whom splenectomy was
performed. The patients who underwent splenectomies
were discharged after 1.6 days (range, 1-6 days) on
average, whereas the others were discharged after 1.4 days
(range, 1-4 days). The main follow-up time was 16 months,
and no hernias developed.

Table 1. The distribution and characteristics of patients according to two-port operation through a single incision

Distribution Cholecy_stectomy Appenfiectomy Splene_ctomy Partial c;istectomy
n=81 n=16 n=3 n=1
Age (years) 46.1+9.8 29.4+5.7 34+5.0 42
Gender (M/F) 24/57 5/11 0/3 0/1
BMI (kg/m?) 29.2+1.6 24.5+0.9 26.8+1.2 31
Operation time (minutes) 54.5+£18.9 62.5+5.8 70+12.4 105
Blood loss (ml) Minimal Minimal 50+10 Minimal
Hospital stay (days) 1.6x+1.1 1.2+0.6 2+1 4
Complication
-Bile leakage 1 - -
-Wound infection - - -
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Figure 1. The trans-umblical (A) incision was made to insert trocars (B) into the abdomen, gallbladder (C) and spleen
D) was tractioned with prolen sutures




Ilhan Ece et al. International Journal Of Advances In Case Reports. 2014; 1(3): 128-132.

DISCUSSION

In the last decade, the importance of decreasing
the number of ports to reduce the pain and scars during
laparoscopic interventions and to obtain more beneficial
outcomes regarding the cosmetics have been taken into
consideration by surgeons.  Although performing
cholecystectomy through a single incision has gained
popularity in the mid-1990s, it has been generally
accepted. The operations that have been performed through
a natural orifice become popular in the recent years since
the conventional instruments cannot be used and the image
obtained via the standard laparoscopy cannot be provided
[6,7]. Furthermore, a long training period, requirements of
different clinicians such as a gynecologist and endoscopist,
and leakage from the accessed intra-abdominal organ, are
the other negative features [9]. During the operations
performed through a single incision via the transumbilical
approach, a similar image with that of standard
laparoscopy can be obtained [10,11].

In the present study, besides allowing the trocars
to be placed one on the other during the operation, the
umbilical incision led to the minimization of the post-
operative scar. The access sites of trocars were separately
sutured in all patients to prevent an incisional hernia. The
skin closure was performed by two absorbable sutures and
successful cosmetic outcomes were observed on the 3™
month follow-up visit.

In the literature, most of the studies investigating
SILS were those performed through a wider single
umbilical incision using 3 ports [12,13], and the large
incision increase the risk of incisional hernia. In this study,
all of the surgeries were performed through a single
umbilical incision using 2 trocars. This was facilitated by
the suspension-traction suture technique. Parenchymal
bleeding was prevented by means of continuous sutures
that have passed through the spleen, particularly in the
splenectomy. The amount of bleeding was approximately
50 mL with the successful use of vascular sealing device
[14,15]. Although using a single hand was difficult at the
beginning, the intra-operational manipulations gradually
became easier after 2- or 3-case training periods, and the
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Figure 2. Comparison of pre-operative (A) and post-operative (B) images

operation duration was remarkably shortened. In addition,
the problem with the camera assistant consistently pushing
the instrument used by the surgeon out of sight to provide
an image has been overcome within the training period.
While the first operation performed for a gallbladder
completely full of stones was completed in 190 minutes,
the mean operative time was shortened to 50 minutes after
the 7™ patient in a manner consistent with the literature
[16]. Since the operation was performed via a 10 mm
Ligasure™, two 10 mm trocars were used in splenectomies
and partial cystectomy, whereas both of the trocars were
changed to 5 mm trocars due to the use of a 5 mm
laparoscope in cholecystectomies and in some of the
appendectomies.

In the present series with 101 patients, two-port
laparoscopic surgery through a single incision was
performed successfully. No major complications occurred.
Moreover, perforation of the gallbladder in three patients
did not lead to any complications during or after surgery.
After the training period involving a few patients, a similar
operative period with conventional laparoscopy, and much
better cosmetic outcomes were obtained with maintaining
the SILS-Port cost. In many clinics, endovascular staplers
are routinely used for laparoscopic splenectomy. However,
some authors have been reported the successful usage of
the vessel sealing equipments in hilum dissection and
ligation of hilar vessels without any major complications
[17,18]. It is an economically beneficial operation because
the equipment requirements are limited to a 30-degree
standard laparoscope, vessel sealing equipment, and
endobag. No need for expensive equipments such as SILS
port, endovascular staples or endoscopic suture materials,
therefore it can be carried out at every medical center with
the requisite experience.

Although cosmesis is the most apparent benefit of
SILS. The number of patients in this series is inadequate,
however, to make any definitive conclusions regarding the
effect of this technique on pain and recovery and is the
subject of a future larger, prospective study. In conclusion,
we believe that the use of two-trocar method through a
single incision in operations will become more widely
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