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Single-Incision Laparoscopy 
ABSTRACT: Single-incision laparoscopy is a minimally invasive technique 
that decreases the number of operative sites used in traditional laparoscopic 
surgery to one skin incision, with the potential advantages of improving cos-
mesis and decreasing postoperative pain. There are limited data to demon-
strate the safety and feasibility of single-incision surgery. Large prospective 
studies are needed that compare traditional laparoscopy with single-incision 
laparoscopy for various indications. Available evidence demonstrates no dis-
tinct clinical advantage of single-incision surgery compared with traditional 
laparoscopy, and issues regarding ergonomics, surgeon learning curve, and 
need for special instrumentation still need to be addressed.

Single-incision laparoscopy is a minimally invasive technique that decreases the 
number of operative sites used in traditional laparoscopic surgery to one skin 
incision, usually no larger than 2–3 centimeters. This may be performed either 
with one fascial incision, using a device that accommodates multiple ports, 
or multiple fascial incisions with individual trocars placed through a single 
skin incision. This procedure is described by various terms, including single- 
incision laparoscopic surgery, single-port access, single-port laparoscopy, 
one-port umbilical surgery, natural orifice transumbilical surgery, single-trocar 
access, and laparoendoscopic single-site surgery. Regardless of the term, they 
all denote single-incision surgery. The potential advantages of single-incision 
surgery—improved cosmesis and less postoperative pain—must be balanced 
with the potential increased risk of umbilical hernia, increased operative times, 
and ergonomic difficulties for the surgeon. 

SINGLE-INCISION SURGERY INSTRUMENTATION
Single-incision surgery can require the use of either traditional laparoscopic 
instruments, with multiple standard trocars placed in one skin incision, or a 
port system that accommodates multiple trocars or instruments. When mul-
tiple trocars are inserted through separate fascial incisions, the procedure can 
be completed without the use of any additional devices. However, the use 
of specialized ports and instrumentation has become more common as this 
technique develops. Several port systems, which allow multiple laparoscopic 
instruments to be used simultaneously through a single port, have been cleared 
by the U.S. Food and Drug Administration’s 510(k) process. 
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With single-incision surgery, the instruments and 
laparoscope are directed through fascial incisions that 
are closer together than the fascial incisions made with 
traditional laparoscopy. This decreased space requires 
the surgeon and the assistant to synchronize their 
movements to decrease the rate of hand collisions. 
Triangulation, retraction, and exposure entail unique 
hand positioning outside the abdomen, which creates 
a learning curve different from that of traditional 
laparoscopy. Because of these limitations, specialized 
instruments and techniques have been developed to 
allow improved exposure and visualization and to 
facilitate more complex aspects, such as the use of tri-
angulated trocar placement, articulating instruments, 
instruments of varying length, and the use of angled 
and flexible laparoscopes. These instruments and 
techniques can improve exposure and can help make 
the more complex steps of the procedure, such as 
suturing or tying knots, less cumbersome. Even with 
these advancements in single-incision surgery, the sur-
geon should remain open to conversion to traditional 
surgical approaches (additional trocar sites or open 
surgery) to ensure patient safety. The increasing use of 
specialized instruments and angled scopes may result 
in increased costs and additional learning curves com-
pared with traditional laparoscopy.  

Data show that surgeons who regularly perform 
minimally invasive surgery have eye, back, neck, hand, 
and lower extremity symptoms (1). The use of single-
incision laparoscopy may compound these factors 
given the surgeon’s hand placement for this technique, 
especially in cases of longer duration. Even with the 
development of specialized single-port laparoscopic 
equipment, the concerns regarding the surgeon’s poor 
ergonomic positioning found in traditional laparo-
scopic surgery may be compounded in single-incision 
surgery. In an attempt to overcome some of the limita-
tions of single-incision laparoscopy, a robot-assisted 
single-site platform is in development for gynecologic 
surgery (2). However, data demonstrating superiority 
of this approach to single-incision laparoscopy without 
assistance of a robot are currently lacking.

USE IN GYNECOLOGIC SURGERY
The development of single-incision laparoscopy was 
based on the potential to improve patient outcomes, 
including improved cosmesis, the benefit of having a 
single incision that may not be visible, and the poten-
tial for less postoperative pain. Single-incision laparos-
copy is used to perform a wide range of gynecologic 
procedures, including tubal ligation, salpingectomy, 

surgery for adnexal disease, myomectomy, hysterec-
tomy, lymph node sampling, and sacral colpopexy.

Most reports on single-incision laparoscopy have 
been case series that demonstrate feasibility and safety 
by highly skilled surgeons, but several randomized 
trials have evaluated postoperative pain and cosmetic 
results. A trial that involved adnexal surgery for benign 
disease, which randomized 60 patients to laparoendo-
scopic single-site surgery versus conventional multi-
access laparoscopy, found less pain in the immediate 
postoperative period (4 hours) with a reduction in anal-
gesic use (3). This trial also used a visual analog scale 
to evaluate satisfaction with cosmetic results; both 
patients and surgeons reported greater satisfaction 
with laparoendoscopic single-site surgery. Although 
a statistically significant higher rate of satisfaction 
with cosmetic results was observed in the laparoendo- 
scopic single-site group compared with the con-
ventional laparoscopy group, high satisfaction was 
reported in both groups. 

A second randomized controlled trial that com-
pared the two approaches for benign adnexal disease 
in 40 patients found no statistical difference in pain 
scores, with both groups reporting low scores at 6 hours 
and 24 hours (4). However, higher shoulder tip pain 
was reported by patients in the laparoendoscopic  
single-site group. No difference in cosmetic result, 
based on the Manchester scar scale, was found between 
the two groups. All other perioperative parameters were 
similar, except for a slight increase in operative time 
(11 additional minutes) in the laparoendoscopic single-
site group.

A randomized study (that involved 68 patients) 
compared single-port transumbilical total laparo-
scopic hysterectomy with four-port total laparoscopic 
hysterectomy. Postoperative pain scores did not differ 
between the two groups (5). The single-port transum-
bilical total laparoscopic group reported higher total 
requests for analgesics. However, a randomized clini-
cal trial that compared the two-channel single-port 
laparoscopic approach with conventional multiport 
laparoscopic vaginal hysterectomy noted lower pain 
scores (using a visual analog scale with a mean dif- 
ference of 1.4 at 24 hours and 0.9 at 48 hours) in 
the two-channel single-port laparoscopy group (6). 
Although statistically different, the clinical signifi- 
cance of a difference in pain score of less than 2 is 
unknown. There were no differences in perioperative 
outcomes between the groups in either study. A pro-
spective study, which involved 105 patients in whom 
various gynecologic procedures were performed, deter- 
mined that single-incision laparoscopy was feasible 



VOL. 122, NO. 2, PART 1, AUGUST 2013 Technology Assessment    Single-Incision Laparoscopy   431

and safe, but noted that in 25 of 105 (23%) patients, 
the technique was not performed for various technical 
reasons and four participants required additional port 
placement (3.8%) (7). These studies demonstrate that 
two potential advantages of single-incision surgery, 
cosmetic results and decreasing pain, may not be reli-
ably found and, when present, may not be clinically 
significant.

CONCLUSION
There are limited data, mostly from heterogeneous 
small retrospective case series, to demonstrate the 
safety and feasibility of single-incision surgery. Large 
prospective studies that compare traditional laparos-
copy with single-incision laparoscopy are needed for 
various indications. There is also a need for data regard-
ing the learning curve of this procedure, whether it is 
practical and reproducible, and other aspects, such as 
ergonomics, additional costs, increased operative time, 
and appropriate surgical indications. At this time, the 
available evidence demonstrates no distinct clinical 
advantage of either single-incision laparoscopy or a 
robot-assisted single-site platform compared with tra-
ditional laparoscopy, and issues regarding ergonomics, 
surgeon learning curve, and need for special instru-
mentation still need to be addressed. 
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