WJOLS

REVIEW ARTICLE

10.5005/jp-journals-10007-1314
Two-port Mini LC vs Conventional
Four-port vs Single-incision LC

Two-port Mini vs Conventional Four-port vs Singleincision Laparoscopic Cholecystectomy: An Update with
Review of Literature
1

Mohammad O Tabrez, 2Rajneesh K Mishra, 3Jatinder S Chowhan

ABSTRACT

Source of support: Nil

Introduction: Laparoscopic cholecystectomy (LC) is the gold
standard for the removal of gallbladder stones. In an attempt
to reduce the invasiveness of the procedure, surgeons have
done various modifications like reduction of port size and/or
number, which is used in conventional LC. The main objective
of this review is to compare the two-port mini LC with other
techniques of LC like conventional four-port laparoscopic
surgery or single-incision laparoscopic cholecystectomy (SILC)
in elective laparoscopic cholecystectomy and determine the
outcome of two-port mini LC.
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Material and methods: Literature review was performed on
newly minimal invasive approach for LC, two-port cholecystectomy, variations in size and port of cholecystectomy and
their advantages over one another, and SILC. The search was
performed using the search engines like Google, PubMed.
Results: Postoperative pain was significantly low in the twoport group. The overall analgesia requirements and return to
daily activity were significantly lower in two-port group. The
cosmesis score of the two-port group was better than fourport group or SILC. However, the length of hospital stay and
complications was similar between the two-port and four-port
LC, but it differs in SILC.
Conclusion: Two-port mini LC resulted in reduced pain, need
for analgesia, and improved cosmesis without increasing the
operative time and complication rates compared with that in
four-port LC or SILC. Hence, two-port mini LC can be tried firstly
and can be converted to additional four-port LC when necessary.
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INTRODUCTION
Laparoscopic cholecystectomy is now the gold standard
for the removal of gallbladder.1 The main advantages
of laparoscopic surgery include better cosmetic results,
decreased postoperative pain, and faster functional
recovery.1 Various innovations in the techniques of LC
like natural transluminal endoscopic surgery,2 singleincision laparoscopic surgery (SILS),3-5 two-port,6 and
three-port7 laparoscopic surgeries have been applied for
removal of gallbladder as a step forward to even lesser
invasive procedures than the conventional four-port
surgery. These different newer techniques represent the
advent of essentially scarless, more pain-free, better cosmesis, and early return of function for the patient with
benefit to one another.
The evolution of surgery of gallbladder from Langenbuch’s first cholecystectomy with a hospital stay of
6 weeks into a day-care specialty following the introduction of LC is indeed fascinating.8
In conventional four-port LC, one 10-mm optical port
is placed in umbilical area and other 10-mm port is to be
placed in the epigastrium to the left of the falciform ligament with two additional 5-mm ports in the right upper
abdomen two finger breadths below the costal margin in
midclavicular line and anterior/midaxillary line at the
level or just below the umbilicus. Dissection of the gallbladder is performed by the standard technique by first
grasping and lifting the fundus, followed by dissection of
the cystic duct and artery. Once the “critical view” of these
structures was obtained, these were clipped and divided.
The gallbladder is then removed from its bed using electrocautery and retrieved through the epigastric port.

FOREWORD TO LITERATURE REVIEW
Four-port LC
Four-port laparoscopic surgery is also called as conventional laparoscopic surgery (CLC) for cholecystectomy
performed with fourth port; 10-mm ports are placed at
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umbilicus and epigastrium and 5-mm ports are placed
at right midclavicular below subcostal margin and anterior/midaxillary line at level of umbilicus (Fig. 1). The
main advantages of laparoscopic surgery include better
cosmetic results, decreased postoperative pain, faster
functional recovery, and less complications as compared
with the open surgery.

Two-port Mini LC
In two-port laparoscopic surgery, one 10-mm port is
placed at umbilical area and one 5-mm epigastric port is
placed to the left of the falciform ligament. One special
2.3-mm alligator graspers (Stryker Corporation, USA)
(Fig. 2) is used transabdominally for grasping the Hartmann pouch of the gallbladder for its retraction and
manipulation respectively. Using the standard Maryland
laparoscopic instrument, the cystic duct and artery are
dissected as in the four-port technique. For clipping the
cystic duct and artery, a 5-mm clip applicator was used
with 200-mm clips. In case of wider cystic duct, single
hand suturing of the duct was done with 2/0 silk. The
structures are divided and dissection proceeded by
reversing the laparoscope and dissecting instruments
to their original sites. Gallbladder specimen is retrieved
through the umbilical port by railroad technique or using
5-mm 30° scope through the epigastric port and 10-mm
jaw forceps from the umbilical port.
In two-port mini LC when compared with SILC,
surgery becomes much easier due to restoration of triangulation, and learning curve becomes shorter; however,
it causes minimal violation of anterior abdomen due to
less number of port and sizes leading to lesser postoperative pain and less cosmesis when compared with SILC
or four-port LC.9 With the newer techniques, the need
for more sophisticated instruments escalates the cost of

Fig. 1: Port placement in CLC
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surgery and limits the use of these minimally invasive
techniques to a few centers. Two-port mini LC scores over
the conventional techniques as it requires minimal new
instruments and can be performed at all laparoscopic
centers without any new cost inputs and simultaneously
to achieve the goal of minimal access surgery.
Operative time varies with different studies as few
require less and few more than the conventional technique.10-14 The operative difficulty is based on the status
of gallbladder, adhesions around the gallbladder fossa,
Calot’s triangle, and cystic duct anatomy. The conversion
rates from two-port mini LC to four-port LC and open
cholecystectomy in many studies are in the range of 23 to
38%.13,15,16 The main reasons for conversions are difficult
anatomy due to dense inflammation from cholecystitis,
common bile duct injury, and instrument failure. A
planned two-port surgery must be given up in the event
of such difficult anatomy on initial diagnostic exploration
to proceed further with conversion.17,18

Single-incision Laparoscopic Cholecystectomy
or Single-port Access
It proposes a single site port placement, and it is in or
around umbilicus using a special port devices. This
usually requires a larger skin incision of 20 mm. However,
the technique is more demanding as dissection becomes
more difficult due to clashing of instruments, loss of
normal triangulation, restricted vision, and depth of dissection. A special large port, angulated instruments, and
scopes are needed for better dissection (Fig. 3). All these
factors lead to a steeper learning curve and increase the
risk of large scar due to 20-mm port than conventional
port or two-port LC. It increases the postoperative pain
as compared with SILC due to larger port size, and also
there is increased wound-related complications including
hernia formation.4

Fig. 2: Mini alligator for two-port LC
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Fig. 3: SILS port and technique of insertion of SILS port

CONCLUSION
In our conclusion, LC can be performed with two-port
technique in properly selected cases and optimize the
benefits of minimal access surgeries. Two-port mini
LC resulted in reduced pain, need for analgesia, and
improved cosmesis without increasing the operative time
and complication rates compared with that in four-port LC
or SILC. Hence, two-port mini LC can be tried firstly and
can be continued with addition of fourth port if necessary.
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