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Abstract

This article presents its own experience in performing surgical interventions using a single laparoscopic approach. Among the
disadvantages of all the available SILS techniques laparoscopic cholecystectomy, compared to multi-port laparoscopic surgery, many
authors have noted significant difficulty in allocation of the gallbladder neck. Visibility is reduced using traditional technique as the
fundus of the gallbladder slips and bends over the fixing tool, being “dumped” on the area of operational impact. The traditional
technique of gallbladder fixation is extremely elaborate and lengthens the time of surgery considerably. In order to perfect this pro-
cedure, we have proposed an original way to capture and retain the gallbladder using a specially designed device with a metal string.
The analysis of our own 55 performed interventions by the method of a single laparoscopic access was performed, a comparative
assessment of the available technologies for performing this operation was given, the immediate and long-term treatment results
are presented. Thus, the research of single port access laparoscopic cholecystectomy has indicated a number of unique issues, not
typical for other minimally invasive surgery, which require further consideration and empirical data collection in order to perfect
and optimize this technique. It is concluded that single access laparoscopic surgery opens up new development prospects for both

surgeons and developers of new instruments for surgery at this level.
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Introduction

Laparoscopic cholecystectomy is widely performed, standard surgical treatment of cholecystolithiasis [1,2]. The transition from lapa-
rotomy to laparoscopy has significantly decreased the aggressiveness of surgical intervention. However, to date, laparoscopic cholecystec-
tomy requires several (3 or 4) small incisions in the abdomen wall. The techniques, further minimizing the invasiveness of the procedure
by reducing the number of trocars used and/or a change in access point, are being developed [3-5]. Increasingly popular are Natural
Orifice Transluminal Endoscopic Surgery (NOTES) techniques, including single port access surgery performed through a single incision
in the umbilicus (SILS). While the specialized equipment for single port access surgery is being developed and widely available, the intro-
duction of new methods and techniques of minimally invasive interventions is accompanied by a number of issues, primarily feasibility,

efficiency, safety and the possible range of applications, etc. that need to be addressed [6-8]. The surgical technique discussed in this paper
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is currently under development, and further accumulation of empirical data is required to determine the spectrum of possible expanded

clinical use [9,10].

Materials and Methods

The authors describe their own technique for the treatment of cholecystolithiasis using SILS laparoscopic approach. In the city hospi-
tals, collaborating with the Department of Surgical Diseases and New Technology Development of Bashkir State Medical University, Ufa,
55 single port access laparoscopic cholecystectomy operations were performed. Out of 55 cases 43 patients were female (78,2%) and 12

were male (21,8%), while the age range was 24 to 73 (Table 1).

Age
Sex All
24 -29 30-39 40 - 49 50-59 60-73
Female 2 9 12 15 5 43 (78,2%)
Male 4 6 2 12 (21,8%)
2 13 18 17 5 55 (100%)

Table 1: Distribution of operated patients by age and sex.

Safety and careful selection of patients were regarded as a priority. For all patients operated chronic calculous cholecystitis constituted
the appropriate indication for a given procedure. Ultrasound examination showed that overall size of concretions did not exceed 3 cm.
It should be noted that in this patient group, 13 patients had previous history of laparotomy (gynecological diseases) and 5 patients had
body mass index (BMI) of 31 kg/m? As research progressed, the technique was perfected so that the wider variations in clinical decision
making regarding the indications for single port access surgery operations were allowed for. The average duration time of the surgical

procedure was 79 * 6,9 min.

Results and Discussion

SILS-port allows for good maneuverability, highly stable and comfortable instrument insertion as well as optimal access to the target
tissue. The central working channel allows for any instruments up to 12,5 mm. However, for the convenience of manipulation in the work-

ing space there must be no more than 3 instruments used simultaneously, including a laparoscope.

Among the disadvantages of all the available SILS techniques, compared to multi-port laparoscopic surgery, many authors have noted

significant difficulty in allocation of the gallbladder neck.

Parallel arrangement of the working tools’ axes greatly complicates the side tractions of the gallbladder. Typically, the traction the
gallbladder fundus in the cranial direction is performed during laparoscopic cholecystectomy in order to access the neck of the gallblad-
der and fix it in required position. Creating necessary tension and being able to effectively manipulate the gallbladder in all three dimen-
sions during the operation are crucial in minimizing the risk of iatrogenic injuries of common bile duct [1,4]. Currently there are two
most popular techniques used for gallbladder fixation during the procedure: first, using additional specialized curved instrument, which
requires special training; second, stitching through the gallbladder fundus with a special needle with a thread drawn through the anterior
abdominal wall - both techniques have some significant drawbacks. The insertion of an additional tool in the working port leads to so-
called “tools-conflict”. Moreover, it reduces visibility as the fundus of the gallbladder slips and bends over the fixing tool, being “dumped”

on the area of operational impact.

The second technique appears more promising however is extremely elaborate and lengthens the time of surgery considerably. In or-
der to perfect this procedure, we have proposed a way to capture and retain the gallbladder using a specially designed device with a metal

string. The proposed method is as follows.
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As the pneumoperitoneum is created and the single port access is set, a laparoscope and a dissector are inserted. The abdominal wall
is punctured with the original device, a hollow needle with a metal string and a spring mechanism placed inside, which is connected to

the button controlling the hook-clip mechanism to capture the strings (Figure 1).

Figure 1: The application scheme of the proposed device.

When the device is positioned next to the gallbladder fundus, a sharpened metal string is released, which pierces through the walls of
the bladder (Figure 2 and 3).

Figure 2: Releasing a metal string through a special tunnel in the device.
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Figure 3: Suturing through the walls of the bladder.

Then the locking device is moved back, grabbing the end of the string, exiting the abdominal cavity through the existing incision in the
abdominal wall, pulling the gallbladder until it reaches the inner surface of the abdominal wall that allows us to securely fix the fundus of

the gallbladder and get access to the elements of Calot triangle (Figure 4 and 5).

Figure 4: Catching Fixation of a metal string with locking device.
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Figure 5: Fixation of a gallbladder in necessary position.

Having separated the cystic artery and cystic duct, they are being clipped and intersected. Then, in subserous layer the amputation of
the gallbladder is performed carefully separating it from the liver bedding. Hemostasis is carefully monitored and the cavity is lavaged of

blood clots, pieces of residual tissue and coagulation products. After that, the gallbladder is removed along with the port.

The technique was successfully applied in 36 cases of single port access laparoscopic cholecystectomy discussed in this paper. Given
the positive aspects of the proposed technique such as marked reduction in operation time, reliable and secure fixation of the gallbladder

and improved visualization of the elements of the gallbladder neck, there were no complications associated with the use of this method.

In the early post-operation period the patients were closely observed for possible complications, however none had occurred. On the

third day the patients were fully examined and the abdominal ultrasonography was performed.

Patients resumed activity on the first day after operation, pain was minimal and did not require prescription of any narcotic analgesics.
All patients were discharged within 5-days after surgery. Sutures were removed on 7 - 10-day after surgery. 3 months after release all

patients had no complaints and felt good, upon being subjected to full re-examination no complications were recorded.

Conclusion

Thus, the research of single port access laparoscopic cholecystectomy has indicated a number of unique issues, not typical for other
minimally invasive surgery, which require further consideration and empirical data collection in order to perfect and optimize this tech-

nique.
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