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Is the fourth port routinely required for laparoscopic
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Abstract

Background There have been many changes in number

and place of trocars that have been described, since the first

laparoscopic cholecystectomy (LC), but, in fact, all authors

agree that laparoscopic procedure is accepted as gold

standard. However, four trocars use in standard laparo-

scopic cholecystectomy, it has been argued that the fourth

port is not necessary for grasping fundus of gallbladder so

as to expose Calot’s triangle. The aim of this study is to

establish the safety of three-trocar LC in symptomatic

gallbladder disease and also to determine the ratio of

technical requirements of the fourth trocar.

Methods Between August 2010 and January 2016, 291

cases were operated in Kocaeli Derince Education and

Research Hospital, department of general surgery for

symptomatic gallbladder disease with three-port LC, and

their records were examined retrospectively.

Results Two hundred and twenty patients were female

(75.6 %) and seventy one (24.4 %) were male. Two hun-

dred and eighteen of two hundred and ninety-one cases

(74.92 %) were operated with three- port LC in a secure

way. In seventy-three cases (25.08 %), one more port was

needed to use. Mean operative time was

33.76 ± 11:18 min. (15–90 min). In these cases, major

complications, such as main bile duct injury or bile leak-

age, that may increase the mortality and morbidity, did not

occur. Only in one case (0.34 %) postoperative bleeding

was seen from the liver bed, which was required

exploration.

Conclusion We concluded that in experienced hand, LC

with three ports is safe and feasible technique if it is not

endanger the course of the surgery.

Keywords Three-port LC � Surgical technique

Introduction

The first cholecystectomy was performed in 1882 by Carl

Langenbuch [1]. Until 1987, open cholecystectomy for

symptomatic gall bladder disease has been performed for

Phillipe Mouret who performed first LC (LC) later estab-

lished by Dubois and Perissat in 1990. It has met with

wide-spread acceptance as a gold standard procedure all

over the world [2, 3]. The laparoscopic approach has

almost become synonymous with LC. The traditional LC is

usually performed using four ports [4]. With increasing

surgeon experience, it has been argued that the fourth

trocar for hanging fundus of the gallbladder so as to expose
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Calot’s triangle may not be necessary and LC can be per-

formed safely with three ports [5–8].

The aim of this study is to determine the reliability of

three-port LC and to determine the rate of fourth trocar

need.

Materials and methods

The medical records of 291 cases who had undergone

three-port LC for symptomatic gallbladder disease in the

Department of Surgery of Kocaeli Derince Education and

Research Hospital, Turkey, between August 2010 and

January 2016, were included in this study. The reason and

rate of four-port requirement, operating time, complication

rates, average length of hospital stay, and return to work

have been viewed from the records of patients. For this

purpose, cases of one surgeon who had an experience in LC

over 500 cases and assistant surgeon cases performed under

the supervision of the same surgeon were examined

retrospectively.

Operative technique

All the patients were operated under general anesthesia.

After preparation of patient with betadine scrub and

dressing the operation field, a Veress’ needle inserted into

the abdomen with closed technique to create pneumoperi-

toneum with approximately 3–4 L of CO2 gas. After than a

10 mm trocar inserted from the same incision at the

umbilicus, through which the 30� viewing videoscope was

introduced. Another 10 mm trocar was inserted 3 cm

below the xyphoid, and then, a 5 mm trocar was inserted in

the right hypochondrium on anterior axillary line

*2–3 cm below the costal margin. Patients were placed

supine in reverse Trendelenburg position and 30� to left.

The operating surgeon and assistant (videoscope holder)

stood on the left of the patient with the nurse on the right.

A TV monitor was placed to the right of the patient’s head,

across the surgeon. The surgeon operated via two ports,

while the assistant manipulated the camera. A grasper was

inserted via the 5 mm port to dissect the inferior and

posterior aspects of the cystic duct, a grasper was inserted

via the midclavicular port to grip the infundibulum and

retracted downward to expose Calot’s triangle, and the

anterior and superior portions of cystic duct were dissected.

First cystic duct and then cystic artery were clipped and

divided. The grasper was used to hold the gallbladder in

various positions, so that it could be dissected from the

liver bed. The gallbladder was put into an endobag and

then extracted through the epigastric port. A drain was

inserted from 5 mm port through foramen Winslow in all

cases and postoperative first day taken off, and in cases

where a large, soft liver overhangs Calot’s triangle or the

operative field is obscure due to hypertrophy of segment IV

of liver a fourth trocar (5 mm) from the middle point of

right hypochondrium to epigastric trocar may be added to

insert a retractor. No suspending suture was used in any of

our cases. Preoperative prophylactic antibiotic (i.v) was

given to all patients.

Results

The demographic data (age, sex, weight) for the two groups

were written in Table 1. Two hundred and ninety-one cases

were included in this study. Two hundred and twenty of

291 were female (75.6 %), while 71 of all cases were male

(24.4 %) (Table 1). Two hundred and eighteen of 291

cases were operated with three-trocar safely (74.92 %).

Fourth trocar was needed in 73 (25.08 %) of all cases.

Forty-eight of two hundred and seventeen of cases who

were operated by a single surgeon (22.12 %), and 25 of 74

(33.78 %) cases who were operated by an assistant surgeon

under the supervision of same surgeon fourth port need

Table 1 Demographic data
Variable Three-port laparoscopic

cholecystectomy (n: 218)

Four-port needed (n: 73) All patients (n: 291)

Gender (n)

Male 49 (22.48 %) 22 (30.14 %) 71 (24.40 %)

Female 169 (77.52 %) 51 (69.86 %) 220 (75.60 %)

Age (years)

Mean ± SD 48.52 ± 14.94 52.27 ± 16.34 49.46 ± 15.36

Indications for surgery (n)

Acute Cholecystitis 36 (16.51 %) 39 (53.42 %) 75 (25.77 %)

Cholelithiasis 168 (77.06 %) 34 (46.58 %) 202 (69.41 %)

Gallbladder Polyp 14 (6.43 %) 0 (0 %) 14 (4.82 %)

Malignancy 0 (0 %) 0 (0 %) 0 (0 %)
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occurred. In twenty-eight cases (9.62 %), anatomical

variations and difficulties, such as buried gallbladder or

anatomical variations, which prevents discovery of the

triangle of calotte, were observed. However, in 45 cases

(15.46 %), fourth trocar was needed, because of Mirizzi’s

syndrome, thickening of gallbladder wall that caused

insufficient traction of gallbladder, or Hartmann pouch

adhesions that caused dissection difficulty. All the cases

were finish laparoscopic and there was no conversion to

open cholecystectomy. Major complications, such as bile

duct injury and bile leakage that cause mortality and

morbidity, were not occurred (Table 2). Intraoperatively,

bleeding from the liver bed was seen in 17 (7.8 %) of all

cases. In these cases, hemostasis was achieved by

monopolar cautery. Mean operative time was

33.76 ± 11:18 min (15–90 min) (Table 3). In the postop-

erative period, port-site hematoma in two cases (0.92 %),

and intraabdominal hemorrhage in three patients (1.37 %).

were observed. Postoperative exploration was needed only

one of three cases (0.34 %) (Table 4). The average hos-

pitalization period and time to return to work were

1.10 day (1–3 days) and 7.2 days (7–10 days),

respectively.

Discussion

The first LC was performed in 1987 by Phillipe Mouret. In

1990, the development of the method by Dubois and

Perissat, LC has revolutionized the surgical treatment of

symptomatic gallbladder disease [1–3]. Traditionally, LC

is performed using the four-port technique all over the

world [4]. However, the gained experience and develop-

ment of laparoscopic tools have prompted the surgeons to

modify the technique, for instance, reducing number or

placing site of trocars, to improve postoperative outcomes

and cosmetic results. For this purpose, some surgeons used

suture for retracting the gall bladder by that way they

reduced the port number; on the other hand, some surgeons

argued that LC can be done safety with three ports [5–8].

The surgeons who believe in every surgical incision cause

trauma for patient, so that they tried to reduce port number

first to second, then to three ports from single incision over

time [9, 10]. Several studies have reported that postoper-

ative pain increased in direct proportion to the ports

numbers and length of the incision [11–13]. Although there

are published reports about the port number and different

incision methods, four-port LC is still widely used all over

the world. However, three-port LC well accepted and

continues to be done in various centers [4–6]. In our clinic,

some surgeons prefer to do four-port LC, while some of us

prefer to do three-port LC.

The publications related to three-port LC emphasize

that this technique can be applied by experienced sur-

geons [4–6]. In our study, 217 of 291 cases were operated

by single surgeon who has an experienced more than 500

cases of LC, 74 of them were operated by assistant sur-

geons under the supervision of the same surgeon. The

fourth port was needed in 48 of 217 (22.12 %), 25 of 74

(33.78 %), and total of 73 (33.78 %) cases. The

Table 2 Intraoperative

complications (three-port

laparoscopic cholecystectomy)

(n: 218)

1. Bleeding from hepatic bed of gallbladder 17 Cases (7.8 %)

2. Hepatic duct injuries 0 (0 %)

3. Adjacent organ injury 0 (0 %)

4. Perforation of gallbladder 26 (11.93 %)

5. Common hepatic artery and its branches injuries 0 (0 %)

Table 3 Patient outcomes

Three-port laparoscopic cholecystectomy Four-port needed All patients

n 218 73 291

Mean operating time (min) 33.76 ± 11.18 min

(15–90 min)

61.85 ± 19.27 min

(30–120 min)

40.81 ± 18.28

(15–120 min)

Mean postoperative hospitalization (day) 1.10 (1–3 days) 1.53 (1–15 days) 1.21 (1–15 days)

Return to normal activity (day) 7.2 (7–10 days) 7.8 (7–15) 7.3 (7–15)

Table 4 Postoperative complications (three-port laparoscopic

cholecystectomy) (n: 218)

1. Bleeding 5 (2.29 %)

Port-site hematoma 2 Cases (0.92 %)

Postoperative intraabdominal hemorrhage 3 Cases (1.37 %)

Surgical exploration 1 Case (0.46 %)

Follow-up 2 Cases (0.92 %)

2. Superficial wound infection 5 Cases (2.29 %)

3. Port-site seroma 10 Cases (4.58 %)
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difference between the rates of fourth port that need show

us with the increasing experience three-port LC can be

done safety as noted in literature. The most common

intraoperative complication of three-port cholecystectomy

is gallbladder perforation. Gallbladder perforation rate

reported in the literature for standard four ports is 16 and

33 % in three-port LC [14]. In our series, this rate is

11.93 % and consistent with the literature. The most

serious complication of LC may lead to morbidity and

mortality is the main bile duct injury [15]. The consensus

of surgeons who reject to used three ports; the third port

which was placed from right hypocondirum cannot pro-

vide adequate traction of gallbladder so exposing and

dissection could not be done safety, so that it caused a

major risk for surgeon [16]. However, 218 of our 291

cases were finished with three ports. In seventy-three

cases, fourth port is needed to ensure the safety of sur-

gery. We have no main bile duct injury either in three- or

four-port LC.

Bleeding complications of LC can be occurred from

aorta, vena cava, portal vein, cystic artery, port site, and

liver bed bleeding [17]. In our study, 17 (7.8 %) patients

had bleeding from the liver bed in the intraoperative

period. Hemostasis was achieved with monopolar cau-

tery in all cases. We did not use vascular clips in any of

cases for no vascular injuries were seen in our cases.

Port-site hematoma and intraabdominal hemorrhage were

seen in second (0.92 %) and third (1.37 %) cases,

respectively, in postoperative period. Postoperative

exploration was need only in one (0.34 %) of the three

intraabdominal hemorrhage cases. The bleeding as a

leakage from the liver bed was control by cauterization.

Port-site hematomas were locally hemostasis after

sutures were taken off.

In studies comparing three-port and four-port LC is

emphasized that the average operating time, length of

hospitalization, and return to normal activities are all

similar [4, 6, 8, 18]. Our results were consistent with the

literature (Table 2).

As a result, we believe that three-port LC is a safe and

favorable technique and can be performed by experienced

surgeons if it is not jeopardize the progress of the surgery

for it is more economical than four-port.
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