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The benefits of minimally invasive 
surgery—including less pain, faster 
recovery, and improved cosmesis—

are well known.1,2 Standard laparotomy has 
been replaced by multiple-port operative 
laparoscopy for a great array of procedures, 
and advances in medical technology allow 
for a minimally invasive surgical approach 
even when a surgeon is faced with complex  
pathology. 

Single-port laparoscopic surgery 
(SPLS) represents the latest advance in 
minimally invasive surgery. Using flexible 
endoscopes and articulating instruments, 
the surgeon can complete complex proce-
dures through a single 2-cm incision in the 
abdomen. The incision is usually placed in 

the umbilicus, where it is easily hidden.3–8 
Since the first laparoscopic hysterecto-

my through a single incision was performed 
20 years ago, SPLS has been used successful-
ly to perform nephrectomy, prostatectomy, 
hemicolectomy, cholecystectomy, splenec-
tomy, intussusception reduction, gastros-
tomy tube placement, thoracoscopic lung 
biopsy, thoracoscopic decortication, and ap-
pendectomy.4–7 

In gynecology, SPLS has been used to 
perform oophorectomy, salpingectomy, bi-
lateral tubal ligation, ovarian cystectomy, 
surgical treatment of ectopic pregnancy, and 
both total and partial hysterectomy.7–11 At 
least two recent studies have concluded that 
SPLS is an acceptable way to treat many be-
nign and malignant gynecologic conditions 
that are currently treated using multiport 
laparoscopy.3,11

This article outlines our approach to 
SPLS in the gynecologic patient and provides 
an overview of instrumentation, with the 
aim of allowing you to consider whether this 
approach might be feasible in your surgical 
practice, at your institution. 

Unique setup required 
When SPLS is performed through the um-
bilicus, the instruments must be held closer 
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to the midline and more cephalad than dur-
ing conventional laparoscopy to permit ad-
equate visualization and manipulation. For 
this reason, the surgeon needs to assume a 
position higher over the torso and thorax of 
the patient, and both of the patient’s arms 
need to be tucked. Place the patient in a 
dorsal lithotomy position with a uterine ma-
nipulator in place to facilitate surgery—even 
when the uterus will be preserved and sur-
gery involves only the adnexae. 

With appropriate equipment and posi-
tioning, visualization and manipulation of 
anatomy are comparable to those of stan-
dard multiport laparoscopy. 

New instruments simplify SPLS
Innovative surgical instruments allow for 
appropriate hand positioning outside the 
abdomen and minimize the internal colli-
sion of instruments brought through a single 
midline incision (Figure 1). A variety of 
single-port options are available, each with 
a unique patented design and method of 
insertion. In fact, the development of ports 
with multiple instrument channels has revo-
lutionized SPLS. 

Before true single ports became avail-
able, it was necessary to place three 5-mm 
low-profile trocars in the fascia at three 
separate sites through a single skin incision. 
Pneumoperitoneum was established with a 
Veress needle, but the fascial incisions grad-
ually merged with repeated cannula manip-
ulation, producing air leaks. 

Today, multiple-channel ports are placed 
using an open technique into a single skin 
and fascial incision. Trocars and instruments 
of varying size can be exchanged with ease 
without jeopardizing pneumoperitoneum.

Among the options:
•	 �the SILS Port (Covidien) – a soft, flexible, 

three-channel port that allows for place-
ment of blunt trocars ranging in size from 
5 mm to 12 mm (Figure 2)

•	 �the TriPort (Olympus America) – two flex-
ible rings joined by a sleeve and multiple-
channel port (Figure 3, page 30)

•	 �GelPOINT Advanced Access Platform  

(Applied Medical) – a system constructed 
of synthetic gel material and consisting of 
a “GelSeal” cap, cannulas, and seals to ac-
commodate 5-mm to 10-mm instrumenta-
tion (Figure 4, page 30).

We have found that all three devices allow 
for good range of motion while maintaining 
pneumoperitoneum. 

(A recent article from Korea reports 
an inventive technique to perform single-
incision laparoscopy using standard instru-
mentation: The authors fitted a self-retaining 
ring retractor with a surgical glove that had 
three of the fingers cut off and replaced by 
trocars.12) 

Desired triangulation of instruments in SPLS setup.

The SILS Port is a soft, flexible, three-channel port 
that allows for placement of blunt trocars ranging 
in size from 5 mm to 12 mm.

figure 1  Setup

figure 2  SILS Port

continued on page 30
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A flexible laparoscope 
improves visualization
The ability to visualize the operative field 
is vital to any surgery, including SPLS. Use 
of a flexible laparoscope facilitates uncom-
promised visualization of the entire pelvis  
(Figure 5). Outside the abdomen, the flex-
ible camera can be held laterally and away 
from the midline to help reduce the clashing 
of instruments and hands. 

If a flexible laparoscope is not available, 
a rigid 30-degree or 45-degree angled scope 
can be used, although visualization may be 
limited and adequate triangulation of instru-
ments may be difficult to achieve. 

When using a rigid laparoscope, a light 
cord that inserts into the back of the camera 
is necessary; otherwise, a 90-degree light 
cord adapter can be purchased. 

Design enhancements facilitate 
coordination of instruments 
One of the disadvantages of SPLS has been 
the restriction of movement that arises be-
cause of the close proximity of instruments 
and instrument handles. The latest designs 
have made articulation possible for tis-
sue graspers, scissors, vessel sealers, and 
scopes.9,10 The value of articulation is ap-
parent inside the abdomen, where it allows 
perfect positioning of the area of dissection. 
Outside the abdomen, the handles can be ar-
ranged in an angled pattern to allow the sur-
geon and assistant to operate comfortably 
(Figure 1). 

In a four-handed procedure, one hand is 
on the camera, one on the uterine manipula-
tor, and the remaining two hands operate the 
articulating grasper, vessel sealer, or needle 
driver, depending on the task. 

Standard straight instruments can also 
be used for portions of the procedure. 

Dissection and hemostasis are achieved 
in a manner similar to that of conventional 
laparoscopy. Our instrument of choice is 

The TriPort system comprises two flexible rings 
joined by a sleeve and multiple-channel port.

figure 3  TriPort 

figure 4  GelPOINT

A flexible-tip laparoscope ensures good 
visualization of the surgical field.

figure 5  Flexible-tip laparoscope

The GelPOINT Advanced Access Platform 
is constructed of synthetic gel material and 
accommodates 5-mm to 10-mm instrumentation.
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an enhanced bipolar instrument, although 
harmonic and traditional biopolar energy 
can be used as well, depending on the pref-
erence of the surgeon. 

The latest instruments are designed to 
dissect, cauterize, and cut, thereby decreas-
ing the number of instrument exchanges 
necessary. 

With the right aids, suturing 
can be simplified 
Suturing through a single port can be a chal-
lenge. When possible, closure of the vaginal 
cuff following a total laparoscopic or laparo-
scopic-assisted vaginal hysterectomy should 
be performed from below. When endoscopic 
suturing is required, standard suturing us-
ing both intracorporeal and extracorporeal 
methods is possible.

Suturing aids such as the Endo Stitch 
(Covidien) or Lapra-Ty (Ethicon) are helpful. 
One author recommends Quill bidirectional, 
self-retaining suture with barbs (Angiotech) 
to avoid the need for knot-tying.6 (For more 
on self-retaining suture, see “Barbed suture, 
now in the toolbox of minimally invasive gyn 
surgery,” by Jon I. Einarsson, MD, MPH, and 
James A. Greenberg, MD, in the September 
2009 issue at obgmanagement.com.) 

The MiniLap (Stryker) is a 2.3-mm 
grasper that is inserted percutaneously di-
rectly through the abdominal wall without 

an incision. It can be used to set the needle 
on the needle driver or manipulate tissue 
while suturing. The resulting skin incision is 
barely visible and does not require closure.

Options are varied for 
specimen removal
Small specimens can be removed directly 
through a single-port system that has been 
opened, or they can be extracted after the 
system is removed, with rapid desufflation 
(Figure 6). 

Compared with conventional laparosco-
py, the larger incision associated with single-
port surgery facilitates specimen removal. 
Larger or potentially malignant specimens 
can be placed into an EndoCatch bag (Co-
vidien) inserted through the single-incision 
10-mm cannula (Figure 7, page 36). 

In total laparoscopic hysterectomy or 
laparoscopic-assisted vaginal hysterectomy, 
the uterus is removed through the vagina. In 
supracervical hysterectomy, a small uterus 
can be removed through the cul-de-sac or 
directly through the single incision after 
placement in a bag. 

When morcellation is required, the in-
strument can be placed through the cul-de-
sac, cervix, or a single port. The morcellator 
can be placed directly through the SPLS port 
while utilizing the flexible scope in an an-
gled direction (looking back toward the 

figure 6  Single-incision oophorectomy

An ovary and tube removed through a single incision using the A) TriPort and B) SILS Port systems. 

A B
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morcellator) for complete visualization (note: 
Covidien does not recommend this usage).

Transcervical tissue morcellation has 
also been described. In this approach, the 
cervix is dilated once the uterine body has 
been amputated, and the tissue morcellator 
is inserted through the cervix while the sur-
geon maintains visualization from above.6,13 

How to master the technique
Many patients desire SPLS for its superior 
cosmetic outcome, but the approach may 
not always be appropriate. Depending on the 
procedure and characteristics of the patient 
(Table), multiple-port laparoscopy may be a 
better option. When a surgeon first attempts 
SPLS, we recommend that it be limited to the 
treatment of adnexal pathology only.

By using the techniques described in 
this article and selecting patients carefully, 

the surgeon can develop expertise in SPLS.11,14 
During the learning process, the use of ad-
ditional ports or Mini-Lap instruments 
(Stryker) can reduce the challenges of more 
difficult procedures and should be consid-
ered without reservation, as should the use 
of articulating accessory instruments and 
flexible or angled laparoscopes.

Although the clinical benefits of SPLS 
have yet to be determined, the cosmetic ad-
vantage of a single, hidden, umbilical inci-
sion likely increases patient satisfaction. 

Clearly, the goal of SPLS is to use technol-
ogy in a way that offers all of the benefits of 
traditional multiport laparoscopy without any 
of the limitations. Further study is required to 
determine whether SPLS meets this standard 
and, more important, whether it has any ad-
vantages over conventional techniques. 
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figure 7  Specimen removal

In this case, the specimen was placed in a 10-mm 
EndoCatch bag and removed through the 10-mm 
cannula of the SILS Port.

In your early SPLS cases, look 
for these patient characteristics

• Low body mass index

• No history of abdominal or pelvic surgery

• Adnexal surgery

• Uterine size smaller than 12 weeks


