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Laparoscopy has been incorporated into routine surgical practice due to its
minimally invasive nature and associated advantages. (1,2) Its introduction also
brought new clinical complications, however, including trocar site herniation (TSH).
TSH remains a serious problem today, often requiring emergency reoperation for
repair. In the absence of surgical intervention, TSH can lead to morbidity due to
small bowel strangulation and incarceration. Despite this potential morbidity, the
problem of TSH is frequently overlooked in clinical practice. This may be due to a
lack of awareness, inappropriate follow-up, and patient unwillingness to report the
problem to a physician. (1)
There is a general consensus in the literature that preventative measures should be
taken to avoid the occurrence of herniation at the port site. (1,2) Fascial closure has
been recommended as a means of TSH prevention. One study reported a
statistically higher frequency of hernias at 12 millimeter port sites where the fascia
was left open (8 percent) compared with those that were closed (0.22 percent)
following gynecologic laparoscopy. (3)There is a general consensus that the
underlying fascia of all port sites greater than or equal to 10mm should be closed
due to an increased risk of herniation. (1,3,4) Although routine closure of smaller
ports may not be necessary, it is recommended that the underlying fascia be
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closed if they have been subjected to extensive manipulation. (5,6)
Apart from trocar size, a number of other technical risk factors are associated with
TSH. One such factor is port location, with several reports suggesting that umbilical
sites are at a greater risk of herniation compared with lateral port sites. (1,7,8) This
has been attributed to weakness of the fascia and absence of supporting muscle in
this area. (1,2) Enlargement or stretching of a port site during specimen extraction
has also been associated with a greater risk of hernia development. (9,10) Patientrelated risk factors that have been associated with TSH include high BMI. (8,11–13)
This has been attributed to increased intra-abdominal pressure and increased
abdominal wall thickness. (2,14) Additionally, wound infection has been suggested
as a predisposing factor to hernia development. (15) Fascial closure is
recommended for umbilical ports, port sites that have been stretched or enlarged
for specimen retrieval, and trocar sites in obese patients.
A number of methods for port site closure have been developed in an attempt to
prevent TSH, but there is still no gold standard. Traditional suturing techniques
have been used, but these have proven to be difficult due to blind closure of the
fascial defect. (16) Modified hand suturing techniques (17–19) have also been
applied with varying degrees of success. Many of these methods are technicallychallenging, with surgeons having to grapple with the problem of locating sutures
within the abdomen. Several suturing techniques require user skill and do not
always result in consistent outcomes for the patient. Effective port site closure is
particularly challenging in obese patients. This is due, at least in part, to the
difficulties of finding the rectus sheath and suturing through the layers of a thicker
abdominal wall through a relatively small hole. (13,16.)

Figure 1
More recently, a first generation of device-based solutions has come to the market.
Some have been associated with promising results with respect to TSH prevention.
(9,20,21) However, a major issue associated with closure devices is post-operative
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pain. One study reported a 5 percent incidence of clinically significant pain
associated with fascial closure of port sites in the lower abdomen following
laparoscopic gynecologic surgery. (22) This pain was attributed to nerve
entrapment by the implanted sutures used for approximation of the defect. Surgical
intervention to release the fascial stitch was effective in alleviating pain. The
authors of that study concluded that careful re-approximation of fascial edges,
avoiding an excessively tight closure, may decrease the risk of nerve compression.
It has been reported that over-tightened sutures can lead to tissue necrosis and
excessive tissue overlap, which results in reduced tensile strength in the healed
tissue. (23)
Achieving the balance of effective approximation without excessive tension can be
difficult when using devices that provide “closed loop” approximation. A recently
developed next generation fascial approximation device called neoClose facilitates
a different type of approximation. This approximation method, referred to as Vector
X Closure (Figure 2), is facilitated by the delivery of two absorbable AutoAnchors
into the abdominal wall. These are used by the surgeon to approximate the tissue
on either side of the incision site. This type of approximation is intended to reduce
tension at wound sites compared to more traditional closed loop methods (Figure
1). On this basis, the risk of nerve compression associated with neoClose is
expected to be lower than for devices that provide closed loop approximation.
Minimizing wound tension during approximation is also expected to contribute to a
suitable environment for optimal wound healing. (24)

Figure 2
With increasing emphasis on procedural safety and cost-effectiveness in today’s
OR, surgical teams are faced with the challenging task of reducing post-operative
complications. Solutions that enable safer surgery, faster recovery time and better
outcomes are required. For laparoscopic surgery, this will include technologies that
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lead to reduced post-operative pain and a lower risk of herniation. The advent of
technologies that offer a consistent positive outcome will be a welcome benefit for
both patient and surgeon.
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