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ABSTRACT

ue to its decreased recovery time and increased patient satisfaction, laparoscopic surgery has witnessed
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an exponential rise in the last decade. In fact, the indications for laparoscopic surgery are currently

numerous and involve multiple disciplines, including gastro-intestinal and gynecological surgery. With
this boom, there is much focus on decreasing the rate of complications due to laparoscopy. This includes, but
is not limited to, an increased interest in decreasing the risk of port-site herniation by ensuring proper clo-
sure of the abdominal wall at the site of port-insertion.
This text will review the anatomy of the abdominal wall, describe the different open and laparoscopic
techniques developed to close the defects in the abdominal wall post-laparoscopic surgery, list the
advantages and disadvantages of these described techniques, and offer a brief summary of recommendations

to surgeons for abdominal fascia closure post-laparoscopy.
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INTRODUCTION

The recent boom in the laparoscopic
approach in surgery has opened the
door to new technological challenges in
this field, including fascial closure at
port site. Port-site complications occur
in 1% to 6% of cases of laparoscopic
surgeries. Fascia closure is a main con-
cern in 1aparoscopic surgery since fail-
ure of this closure may lead to an
incisional hernia with all its possible
complications—including bowel stran-
gulation and infarction—hence hinder-
ing the objective of minimally invasive
surgery.

Multiple factors pertaining to surgi-
cal technique of fascia closure, the
instruments used, the type of surgery
performed, and the patients themselves
have been identified as risk factors for
port-site hernias.

Although closure of large incision
sites (10 to 12 mm trocar insertion
sites) is recommended, incisional hernia
can occur with a small port-site inci-
sion. In fact, incisional hernia has been
described in the literature, even in cases
of small incisions (as small as 3mm).

Recent literature suggests that closure
of these incisions leads to decreased risk
of port-site incisional hernia and better
postoperative recovery.

Blind suturing of the fascial defect
might lead to inadequate suturing of the
incision with consequent risk of incom-
plete closure and lesions of intraperi-
toneal organs. Therefore, a multitude of
techniques have been described to opti-
mize fascial closure, including the classi-
cal hand sutures-technique. The
techniques can be classified into three
groups: Open techniques requiring
direct visualization by the operator,
closed techniques with direct laparo-
scopic visualization, and closed tech-
niques without direct laparoscopic
visualization. The latter will not be dis-
cussed in this review since it is safer to
close the fascia with some sort of visual-
ization (either direct or laparoscopic) to
ensure proper closure and avoid organ
injury. The major disadvantage of most
of these techniques is the requirement
of additional special devices and the
time required to perform them.

This review will list various tech-
niques of fascia closure post-laparoscop-
ic surgery and will include their

Figure 1. Lowsley Retractor®.

advantages and potential complications.
These techniques are not specific to
gynecological laparoscopic surgeries
and can, therefore, be used in any
laparoscopic surgery.

ANATOMY OF ABDOMINAL WALL

Although the anatomy of the abdom-
inal wall has not changed, the methods
used to operate on humans have devel-
oped greatly in order to decrease the
damage inflicted during surgeries. One
of the main concerns with the recent
laparoscopic procedures is the burden
of the blind entry for the first trocar
placement, with the associated risk of
bowel perforation and vascular injury.
Port entry represents, therefore, a piv-
otal moment in laparoscopic surgery,
and the choice of technique for entry
and closure will affect the overall out-
come of the surgery (including opera-
tive time, bleeding, infection rate, and
recovery period). Knowledge of the
anatomy of the abdominal wall is crucial
in understanding the physiology behind
the occurrence of hernias followin
laparoscopy and the need for fascia clo-
sure to decrease that risk.

Four essential muscles compose the
bulk of the anterior wall: The rectus
abdominis, the external and internal
oblique, and the transversus abdominis.
Insertion areas for the laparoscopic tro-
car vary depending on the type of
surgery and its indication, which makes
experience in the anatomy of the wall
essential for any surgeon attempting
laparoscopic entry to the abdomen.

The umbilicus is the predominant
site of entry due to its landmark charac-
teristics. It has a right major blood sup-
ply making left incisions less bloody. Its
innervation is minimal due to the fibrot-
ic fusion of all abdominal layers at its
level, making it less painful for trocar
insertion. The optical trocar at the
umbilicus gives an optimal view to the
pelvis and the upper abdomen.

There are no significant vascular
structures that need to be respected
upon insertion of the sub-umbilical tro-
car. Solely, strict attention must be
given to holding to the median line to
avoid any accidental damage to parame-
dian structures. The inferior epigastric
arteries (arising from the external iliac
artery) and the circumflex iliac superfi-
cial artery (arising from the femoral



artery) are the two main superficial
abdominal wall arteries that should be
avoided during laparoscopic entry,
because even superficial injury to these
vessels can lead to profuse bleeding and
conversion to laparotomy.

There are three main ligaments of
the anterior abdominal wall that help
identify anatomic landmarks during
laparoscopic entry into the abdomen:

1. Median ligament (plica umbilicalis
mediana): Contains the obliterat-
ed urachus and requires no fur-
ther attention. Sometimes, the
bladder might be adherent to the
abdominal wall at this site (espe-
cially after caesarean section).

2. Medial ligament (plica umbilicalis
medialis): contains the obliterated
umbilical arteries and is hazard-
free after birth.

3. Lateral ligament (plica umbilicalis
lateralis): containing the inferior
epigastric artery which perforates
the fascia of the transverse abdo-
minis muscle.

Open techniques for fascia closure

Several techniques have been intro-
duced over the last decades to aid in the
suturing of fascial defects deep in the
small trocar wound under direct vision.
These are called “open techniques for
fascial closure following laparoscopic
surgery”.
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Primitive techniques were of the sim-
plest designs. In fact, Khan et al.
described in 1993 a simple technique of
fascia closure that consists of placement
of two stay sutures at each side of the
trocar through the fascial sheath once it
is exposed after skin incision. This will
help bring up the fascial edges after the
laparoscopic procedure is done and the
cannula is withdrawn.'?

The same year, the Lowsley Retrac-
tor® (Circon ACMI, Stamford, Con-
necticut; Fig. 1) was created. This device
contained an expanding blade at the end
of its vertical rod, allowing it to open
180 degrees. Once vertical traction is
applied, the port is removed from the
abdomen along the shaft of the Lowsley
Retractor®, leaving only the retractor in
the wound. The fascial edge would be
stretched upwards to the surface, allow-
ing easier access for hand suturing with
0 VICRYL® (Ethicon, Inc., Somerville,
New Jersey) sutures.’

The insertion of this device into the
market made Jager et al. realize that the
same technique can be used to utilise
simpler instruments for fascial closure.
Therefore, they realized that the upward
traction of an inflated Foley catheter bal-
loon inserted through the incision port
could serve the same purpose during
fascial closure.*

Conlon and Curtin introduced the J-
Needle (CooperSurgical Inc., Trumbull,
Connecticut) into the market during the

mid-1990s. They demonstrated that the
introduction of a closed J-Needle
attached to a suture can help achieve fas-
cial closure in an easier way. The long J-
Needle is adapted with a pointed hook
shielded by an integral guard sheath. The
hook is easily inserted parallel to the fas-
cial edge at a 90-degree angle then rotat-
ed and angled upwards through the
other edge of the fascia.””’

A similar device was created by
Chung et al. around the same time. This
device, described as a “fish-hook” nee-
dle, was created by bending a hypoder-
mic needle 180 degrees, allowing it to
be used as a conduit to insert threads
through the fascia.®

In the early 2000s, a simple tech-
nique using a “U-shaped” purse string
was described, allowing for extension if
needed.’

A newer technique was introduced in
2003 with the development of the “dual-
hemostat” strategy (Fig. 2). Spalding et
al. described, in their technique, the use
of two hemostats in order to secure a
firmer fascial closure. The first hemostat
is inserted into the port and retracts the
edge of the fascial sheath, while the sec-
ond hemostat retracts the skin above it
allowing for better exposure of the fas-
cia. The needle is then driven through
the edge of the fascia and out from the
port-site entry. Multiple techniques and
adjustments were applied to this tech-
nique including an “inside-out” strategy

" *Outside-in"
technique

"Inside-out"

; ] hemostat
technique -~ withdrawn
Figure 2. Dual Hemostat technique by Spalding.
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#The Deschamps needle (Sklar Surgi-
cal Instruments, West Chester, Penn-
sylvania) is a ligature carrier with e
right curvature.”?’ ' .

#Semm’s emergency needle with a dis-
tal eyelet."’

#Dental awl with an eye (Fig. 6).

Special devices

Although specially designed devices
increase the overall cost of an opera-
tion, they have been widely developed
and are effective in the prevention of
trocar-site herniation. The first category
of these methods includes:

#Tahoe surgical instruments ligature Figure 5. Reverdin Suture Needle.
device (Carson Tahoe Sierra Surgery,
Carson City, Nevada; Fig. 7) is a dis-
posable device created in Puerto Rico
that uses a 0-absorbable suture. The
suture is placed into the hollow deliv-
ery Tahoe needle which is then
inserted through the two holes on an
introduction disk. The device is then P
introduced into the abdomen, after
removal of the laparoscopic cannula,
and the needle tips are guided to
pierce the fascia on either side of the
port site. The lock is released, and

Figure 6. Obwegeser Awl (Integra LifeSciences Corporation, Plainshoro, New Jersey).

the handle is depressed until the fascia and the peritoneum. The device simple method uses the Veress needle
metal retrieval loop is extended. The is rotated 180 degrees and then as a guide for the entrance and exit
suture is fed into the delivery needle. pulled through the layers again. The pathway of the suture. The suture is
The handle is released, allowing the needle with the suture will appear in then tied outside the abdomen after
retrieval loop to retract, thereby the subcutaneous layer. The suture is removal of the Veress needle.
securing the suture in the closed pulled up and the whole device is ¢The Monk device is expensive and not
metal loop. The entire device is with- pushed back in, the dial tip is rotated widely available. It uses two retracted
drawn from the abdomen, thus deliv- to secure the needle, and then the curved ligature guides with a cus-
ering the tow ends of the suture onto entire device is removed from the tomized needle attached to the loop
the abdominal wall. The suture is tied abdomen. The suture can be tied at suture to secure fascial closure.”?*

at approximating the peritoneum and the abdominal surface at that point.7 #The VersaOne " fascial closure system
fascia.” # Veress needle loop technique: This (Medtronic Ltd., Dublin, Ireland;

#cXit disposable puncture closure
device (Advanced Surgical, Mam-
moth Lakes, California) is a 10mm
instrument with a right-angle needle
that can be exposed by rotating a dial
at the top of the instrument. The
device is introduced through the
12mm laparoscopic port. Once
laparoscopically visualized in the
abdomen, the dial on the top of the
device is rotated, thus exposing the
needle inside the abdomen. The
whole device is then pulled back up
through the port, thereby drawing
the needle up through the peri-
toneum and fascia away from the
skin. Once the needle is visualized, a
0 absorbable suture is loaded into the
hole and the entire device is pushed
back inside the abdomen; therefore,
making the suture pass through the Figure 7. Tahoe ligature device.
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instead of “outside-in”, allowing better
grasp of the fascia and less risk of bowel
or organ loerforation.'o’]3 Another
amendment to this technique was the
use of a Kelly Clamp (AliMed, Inc.,
Dedham, Massachusetts) (instead of a
hemostat) and the use of a vein retrac-
tor for the skin.

Another technique for port-site clo-
sure is the “port-plug technique”. In this
technique, the use of a bioabsorbable
hernia plug allows closure of an iatro-
genic hernia site. The device is casily
and safely implanted in the umbilical
trocar (10mm), allowing for complete
closure without any risk of adverse
effect or bowel injury."

Laparoscopically assisted closed
techniques for fascia closure

With the establishment of laparoscopy
as a watershed event in the surgical man-
agement of multiple pathologies, a con-
stellation of ingenious methods were
created for trocar-site closure under
laparoscopic guidance around the turn of
the century. The manipulation of this
group requires direct visualization of the
suture/needle from inside the abdomen,
providing maximum safety in avoiding
visceral injuries.

These techniques require the use of
readily available needle/ angiocatheters
or one of the following special items:

1. Needles
2. Devices
3. Carriers

Surgical Overview
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Special needles

Straight needle: A simple technique
of fascial closure was created in 1996 by
Tasltas et al. requiring the use of a
PROLENE® 2-0 straight needle
(Ethicon Inc., Somerville, New
Jersey)." The technique was first intro-
duced in 1996 and only underwent
minor changes. Ultimately, it consisted
of introducing the straight needle on
one side of the fascial defect, grasping it
intra-abdominally by a needle grasper,
and rotating upwards towards the other
side of the fascial defect. The needle is
then pushed back up through the layers,
pulled outside the abdomen, and
sutured outside. Another version of this
technique used a Veress needle to push
the needle through on the way out from
the abdomen. ' In 1999, another modi-
fication made to the technique required
the use of two straight needles. Each
entered on either side of the defect into
the peritoneal cavity. The needles are
then picked up and pulled out through a
secondary port. Both needles are then
cut off. The knots are pulled back into
the peritoneal cavity towards the port
hole to be closed.!”

#Grice Laparoscopic Suture Needle
(Lemaitre Vascular, Inc., Burlington,
Massachusetts; Fig. 3): The needle,
equipped with a suture, is inserted at
an angle at one edge of the trocar
site. The suture is visualized intra-
peritoneally and grasped to remove it

from the needle of the Grice device.
The device is removed and inserted
again at the other edge of the fascial
defect. The grasped suture is then
handed to the needle intra-peri-
toneally. Once inside the needle, the
suture is pulled outside with the
whole device. After complete
removal of the trocar, the suture is
tied under direct laparoscopic visual-
ization.'8

#The Maciol needle” (Core Dynamics
Inc., Jacksonville, Florida; Fig. 4) is a
set of three needles: A golden handle
retriever and two black handled
introducers (one straight and one
curved). The introducer needle
(curved needle with an eye) is used
to pass the suture through the
abdominal wall into the peritoneal
cavity from the subcutaneous tissue.
Then, the retriever-barbed needle is
passed into the abdomen on the
opposite side of the defect to retrieve
the suture. Note that the procedure is
performed before withdrawal of the
trocar.

#The Reverdin Suture Needle (Novo
Surgical Inc., Oak Brook, Illinois; Fig.
5) resembles a needle holder and
needle, together acting as a suture
passer. The eye of the Reverdin can
be adjusted by a sliding mechanism
on the handle, thus making it easier
to deliver suture material. This prod-
uct features a slight curve and an
overall length of six inches.?%?!
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Figure 3. Grice Laparoscopic Suture Needle.

Figure 4. Maciol needle.
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Figure 8. VersaOne™ fascial closure system.

o
4

b

Fig 8) is equipped with an obturator
and a reusable needle passer. Unlike
other closure devices that require
their insertion after removal of the
trocar, this device provides access to
standard laparoscopic instruments
and allows consistent fascial closure
immediately at the end of the
surgery. It therefore climinates the
need for removal of the trocar before
fascial closure and does not require
reinsuflation.

¢ The Weck® EFx Shield® Fascial Clo-
sure System (Teleflex Inc., Wayne,
Pennsylvania; Fig. 9) is a shielded
port closure device, providing
enhanced sharps protection while
ensuring consistent fascial closure.
Once the device is inserted, the
shielded wings will deploy.

#The CrossBow™" Fascial Closure Sys-
tem (SuturEase, San Jose, California;
Fig. 10) is comprised of a guide and
proprictary suture passer. No grasper
is required, and the device’s intuitive
guide operation, enhanced snare
loops, and controlled tissue “bite”
help enable easy suture placement
and retrieval. Additionally, it facili-
tates multiple stitch patterns, offering

Figure 9a, b. The Weck® EFx Shield® Fascial Closure System.



broad versatility to accommodate a
variety of patient anatomies and sur-
gical disciplines, including gynecolo-
gy, bariatric, general surgery, and
urology procedures.

¢ The EZStitch™ Port Site Closure Sys-
tem (SuturEase, San Jose, California;
Fig 11) is ideally suited for bariatric
surgery and it comprises an extend-
ed—length guide and proprietary
suture-passing needle. A notch in the
EZStitch™ guide allows consistent
capture of the fascia edge, decreasing
the risk of subcutaneous fat entrap-
ment and dimk)ling of the incision.
The EZStitch™ needle is always pro-
tected within the distal guide cham-
ber, thus climinating the risk of
intra-abdominal injuries. The extend-
ed-length guide allows for passage
down a trocar which is kept in place
during closure.

Suture carrier

The second category of laparoscopi-
cally assisted methods makes use of a
wide variety of instruments as a carrier
for threading the suture through the fas-
cia. This category includes all the open
techniques that are aided by laparoscopy
(i.e., the suture thread can be intro-
duced while being grasped by a needle-
tipped grasper).

They include™*:

The Carter Thomason® Suture Pass-
er (Cooper Surgical, Trumbull, Con-
necticut) is made of two parts, the pilot
guide and the suture passer. First, the
suture passer is used to push suture
material through the pilot guide, then
fascia, then muscle and peritoneum all
the way into the abdomen. The suture is
then dropped inside the abdomen and
the pilot guide is removed. The suture
passer is then pushed through the oppo-
site side of the pilot guide, where it will
be caught outside the abdomen. The
pilot guide is then removed, and the
suture is tied outside the abdomen. The
advantage of this technique is the length
of the instruments, initially designed for
bariatric surgery and obese patients."”
#The GORE-TEX" suture passer?

(Gore Medical, Neward, Delaware) is

a reusable trocar closure device used

while the trocar is still in place. The

AutoStitch” (United States Surgical

Corporation, Norwalk, Connecticut)

is a modified Veress needle with a

crotchet hook at the tip.8
#The Endo-Judge™ device (Synergistic
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Figure 10. CrossBow™ Fascial Closure System.

Medical Technologies, Inc., Orlan-
do, Florida) consists of a hollow -
Needle that serves as a carrier for
suture material and a plastic oval
shield. The aim of the plastic oval

Figure 11- EZStitch Port Site Closure System® (by
SutureEase).

shield (olive) at the J-portion of the
needle is to maintain pneumoperi-
toneum and prevent injury to under-
lying structures. Therefore, the
Endo-Judge ™ is passed into the

Figure 12. Endo Close™.

Figure 13. SZABO-BERCI needle.
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Figure 14. Weck® EFx Classic Product for fascial
closure.

abdomen until the olive is visible
below the peritoneum. The needle is
then exposed and passed through the
fascia until the suture can be grasped
exteriorly. The needle is dropped
inside again, the device rotated 180
degrees, and the same procedure
repeated. The two ends of the suture,
that are now extra-abdominally, can
be tied."”

#The Endo Close™ suture device
(Covidien, Dublin, Ireland; Fig, 12) is
a disposable spring-loaded suture car-
rier. The device is inserted through
the port and the suture is dropped
inside the abdominal cavity. The
device is then removed and inserted
at the opposite edge of the trocar
site. With the help of a grasper
inserted through a secondary port,
the suture is reloaded onto the device
and retracted outside.”"’

¢The SZABO-BERCI needle (Karl
Storz, Tuttlingen, Germany) is a
reusable metallic needle that is rela-
tively easy to utilize and uses the
same principle as the above-cited
techniques (Fig. 13).

#The Weck® EFx Classic Fascial Clo-
sure System (Teleflex Inc., Wayne,

Pennsylvania; Fig. 14) is an improved
suture passer with standard- and
bariatric-length suture guides in a
single package. It contains alligator-
style graspers for fast and secure cap-
ture.

@ The Weck® EFx Suture Passer Pilling
Berci Suture (Teleflex Inc., Wayne,
Pennsylvania) allows efficient one-
hand operation while accommodating
a wide range of trocar and suture
sizes.

Spinal needle/angiocatheter

As early as the 1990s, different
authors described the use of intravenous
catheters and spinal needles as a guide
for the introduction and retrieval of
sutures during the closure of the fas-
cia, 72730

The main issue with this technique

was that it was cumbersome given the
fact that all original authors described
their methods with the cannula still in
place to keep the abdomen inflated.?%>3!
However, at the turn of the century,
new methods of keeping the abdomen
inflated all while removing the cannula
made it easier for surgeons to close the
port with this technique. These meth-
ods included the use of a gloved finger
inserted into the port to keep it
sealed,?? or, even more ingeniously, the
use of a transparent dressing.”*33

The development of these newer
techniques would allow for unhurried
and more precise placement of the
catheter at a desired thickness, all while
grasping full-thickened fascial and peri-
toneal closure under laparoscopic visu-
alization.

GUIDELINES AND RECOMMENDATIONS

The port-site hernias are found with
incidences of 0.23% at the 10mm port
site and 1.9% at the 12mm port site,
with markedly progressive increased
incidence with a body mass index (BMI)
greater than 30.7’*% Since the risk of
incisional hernia and visceral incarcera-
tion increases with port size, it is gener-
ally advised to close all ports of 10mm
or larger size.?0:30:37

Closure of fascial defects smaller
than 10mm is a continuous debate.!®
Some authors advocate that all laparo-
scopic ports must be closed at the fascia
level regardless of their size, especially
in children; whereas, others postulate

-8-

that studies have not shown the need for
routine closure of 5mm ports.gs’39 How-
ever, when these ports, albeit small,
have been used for active manipulation
during a long operation, closure of the
fascia should be considered to avoid
herniation.

Hernia at port site is usually due to
multiple factors including, most impor-
tantly, failure to reapproximate fascial
edges, infection, and premature suture
disruption."” Other risk factors listed in
the literature include the trocar diame-
ter, the trocar design, and pre-existing
fascial defects.* These port-site hernias
are classified into two categories
depending on time of onset’?:

1. The carly-onset type: occurring
immediately after the opera-
tion, with frequent small-bowel
obstructions

2. The late-onset type: occurring
several months after the opera-
tion, mostly with local abdominal
bulging and no small-bowel
obstructions

Some authors advocated prophylactic
measures to decrease the risk of facial
non-closure, including the insertion of a
10mm lateral trocar in an oblique fash-
ion or as a Z-tract, thus reducing hernia
formation by putting the external and
internal fascias at different levels.3%37
Other prophylactic measures include
the closure of the fascial defect while
maintaining the pneumoperitoneum;
therefore, keeping the abdominal wall
away from the bowel (avoiding injury)
and ensuring adequate closure by a “gas-
tight” seal test."

Since the era of laparoscopy, many
techniques have been created to ensure
proper closure of the fascia at the port
site, therefore attempting to decrease
the rate of these complications. The
main challenge with direct closure of
the fascia is technical: it is difficult to
close deep layers of the fascia through a
small skin incision. However, in routine
practice, most trocar holes can be easily
closed under direct vision with a regu-
lar O absorbable suture on a curved nee-
dle, especially in non-obese patients, in
patients who underwent prolonged
operation with manipulation of the
trocar site (stretched port-site inci-
sion), and for the midline ports (where
a single fascial layers exists instead of
two layers due to the midline fusion of
layers). In these situations, a regular



hand-sutured closure technique can eas-
ily ensure closure of the fascia.

The problem arises when the patient
is obese or the closure of the defect can-
not be casily ensured due to difficult
manipulation. These cases require one
of the techniques that have been previ-
ously mentioned to guarantee proper
fascial closure. Laparoscopically assisted
techniques, or open techniques under
direct visualization, have been shown to
securely correct fascial defects and
decrease the risk of postoperative herni-
ation. This is specifically relevant in
patients who are obese and in patients
with risk factors for wound dehiscence,
such as ascites, uremia, hypoproteine-
mia, chronic cough, and those under
high-dose steroidal drugs.”” However,
most operating rooms are not equipped
with these special devices/sutures, ren-
dering the surgeon’s job more difficult.
It is advised to anticipate these situa-
tions to secure the proper equipment
needed for the correct closure of the
fascia. If that is not possible, the surgeon
can simply grasp the fascia with a hemo-
stat and attempt closure with a regular
curved needle during operation. Start-
ing with an “outside-in” suture is recom-
mended and reverting to “inside-out” is
reserved for failure of the first tech-
nique.]l

Special techniques for fascial closure
are not without complications (i.e.,
reusable instruments require constant
maintenance and may be worn over
time), and special devices are usually
more robust in size, therefore causing
more trauma to the fascia. In some
cases, simpler devices, like the use of an
intravenous catheter, can facilitate prop-
er fascia closure without the added cost
and the worry regarding availability.

Although multiple techniques and
various devices of variable costs have
been introduced in the market in past
decades, none has gained unanimous
acceptance. Therefore, continuous
improvement in the techniques and
devices for fascial closure are still need-
ed and will ultimately lead to a gradual
decrease in the rate of port-site hernia-
tion. Specific preoperative and intraop-
erative conditions may sway the
surgeons toward the use of one tech-
nique instead of another, and this
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remains a case by case evaluation. It is
important to note that even the most
effective tool in the hand of an inexperi-
enced surgeon might lead to a deleteri-
ous effect and will, therefore, be futile.
Thus, the most relevant factor is to use
devices or tools that the surgeon is
familiar with.
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