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Trocar site incisional hernias (TSIH) are the most common complications in laparoscopic
surgery. We have carried out a review of the literature with the aim of establishing their
incidence, the reasons for them happening, and their prevention.

After a search in the MEDLINE PubMed and PubMed CENTRAL data bases from 1991 to
2009, combining the words: “hernia”, “laparoscopy” and “trocar”, we obtained 545 articles,
of which we analysed 60 of them.

The incidence of TSIH varies between 0.18% and 2.8%.

The diameter of the trocar, obesity and age play a fundamental role when proceeding
to close the fascia, a closure which is the most important factor to prevent these incisional
hernias appearing.

The appearance of new laparoscopic material and the increasing more common closure
of defects of the fascia means that new and more extensive prospective studies should be
performed.

© 2010 AEC. Published by Elsevier Espana, S.L. All rights reserved.
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La eventracién de los orificios de los trocares (EOT) es la mas frecuente complicacién de la
cirugia laparoscépica. Hemos realizado una revisiéon de la literatura con el fin de establecer
su incidencia, las causas de aparicién de las mismas y su prevencion.

Tras una bisqueda en las bases de datos MEDLINE PubMed y PubMed CENTRAL desde
1991 hasta 2009, combinando las palabras: «<hernia», «laparoscopy» y «trocar», obtuvimos
545 articulos de los cuales analizamos 60.

La incidencia de las EOT oscila entre el 0,18 y 2,8%.

El didmetro del trocar, la obesidad y la edad juegan un papel primordial a la hora de pro-
ceder al cierre de la fascia, cierre que es el factor mas importante para prevenir la aparicién
de dichas eventraciones.

La aparicién de nuevo material de laparoscopia y el cierre cada vez mas frecuente de los
defectos de la fascia hacen necesarios nuevos y mds extensos estudios prospectivos.

© 2010 AEC. Publicado por Elsevier Espania, S.L. Todos los derechos reservados.
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Introduction

Any new technique is associated with the development of new
complications. The appearance (19871) and the subsequent
widespread use of laparoscopic surgery during the last 20
years,? has resulted in a dramatic increase in the number of
patients undergoing laparoscopic surgery. Therefore, interest
has arisen in the complications inherent in this technique.

Among them, trocar site incisional hernia (TSIH) is
possibly the most common. It is associated with all types of
laparoscopic procedures in the abdomen and there is little
advice in the literature® regarding how it should be avoided
or minimised.

The aim of this article is to review the incidence of this
complication, the factors commonly cited as its causes
and its prevention by examining the most recent articles
published on these hernias.

Material and method

After a search of the MEDLINE PubMed and PubMed CENTRAL
databases, using the keywords “hernia”, “laparoscopy” and
“trocar” for the period between 1991 and December 2009, 545
articles were obtained.

After analysing these articles, it was decided to limit
our review to the general surgery and digestive apparatus
laparoscopic procedures. Three articles about gynaecological
procedures were also included for their significance (Fear?) or
the number of cases reviewed (Montz® and Kadar®).

Inclusion criteria were: comprising a significant number
of cases (over 100), or providing information of interest
regarding the prevention of TSIH or reasons for it occurring.

The final result was a total of 60 articles published until
the review end date (December 2009).

There is no general agreement on how to classify the
different published types of TSIH.347:8 Therefore, we have
only considered the study results referring to late-onset

TSIH, according to Tonouchi et al,? as these are the only
studies about hernia sacs. We believe that the other types are
actually eviscerations classified incorrectly as TSIH.

Incidence

The first to publish a TSIH was Fear*in 1968 in a gynaecological
procedure. Since then, many authors??-1! have confirmed
these observations, with Maio and Ruchman'? being the first
to report a TSIH case after gastrointestinal surgery in 1991.

The incidence of TSIH in large series published from 1994
to 2006 ranged between 0.18% and 2.8% (Table 1). However,
it is commonly accepted®!! that a large number of TSIH
cases are undiagnosed if there is no medium-long term
postoperative follow-up. This is because patients are often
asymptomatic or give little importance to any symptoms
detected, and do not visit their doctors.

Therefore, the real impact of TSIH must be determined by
prospective studies, and these do not begin to appear until
1997, with the 403-case series of Mayol,!? with an incidence
of 1.50%, and that of Nassar,¢ with 870 cases and incidence
of 1.80%.

As well as these prospective studies, there are retrospective
series of little worth with different results: 10 TSIHs in 1453
cases,’® 11 in 1300,16 3 in 1983, 2 in 555,18 10 in 1300,° 1
in 500, and 12 in 9542.20 Many of these series have very
low incidence due to incomplete follow-up,'?! or because
they show the results of procedures at the beginning of the
laparoscopic technique.’3

The increase in laparoscopic procedures in diseases with
a longer follow-up (colorectal, oesophageal hiatus, digestive
anastomosis and obesity-related surgery) has led to TSIH
cases being reported more frequently.?2-26

Mechanism of appearance
The review of the literature revealed two groups of factors

related to the mechanism of TSIH occurrence: a group
relating to the surgical technique and the material used,

Table 1 - Incidence of hernias at laparoscopic portals in series published between 1994 and 2006

Author Type No. of Surgery No. LTSH Incidence Trocar
of study patients cases diameter
Birdi et all® 1994 Retrospective 555 Cholecystectomy 2 0.36 Not specified
Azurin et al® 1995 Retrospective 1300 Cholecystectomy 10 0.77 10 mm
Mayol et al!3 1997 Prospective 403 Cholecystectomy, 6 1.50 10 mm
fundoplication, colon
and other abdominal
surgery
Nassar et al'# 1997 Prospective 870 Cholecystectomy 16 1.8 10 mm, 5 mm
Sanz -Lépez et al32 1999 Retrospective 123 Cholecystectomy 2 1.6 10 mm
Coda et al?® 2000 Retrospective 1287 Abdominal 13 1.0 11-12 mm
Bowrey et al3° 2001 Retrospective 320 Fundoplication 9 2.8 10 mm
Duca et al?° 2003 Retrospective 9542 Cholecystectomy 12 0.18 10 mm
Imme et al3* 2006 Retrospective 150 Abdominal 3 2.0 10 mm
TOTAL 4453 59 1.6
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Table 2 - Mechanism of appearance of the TSIH. Possible
related factors mentioned

Related to surgical technique Patient characteristics
and material

Umbilical hernia
Obesity

Age >60 years
Wound infection
Diabetes

Trocar location

Trocar diameter

Suture of the trocar hole

Initial approach (Veress vs Hasson)
Enlargement of umbilical hole
Duration of intervention

and other group in relation to patient characteristics3?’
(Table 2).

Regarding the surgical technique and material used,
most retrospective series reviewed’»%13,14.28-31 showed
a higher incidence of TSIH at the umbilical trocar site.
These findings may show that the trocar location greatly
affects the appearance of TSIH; however, there were
contradictory opinions and results. There were authors?16
who reported that the incidental finding of an umbilical
hernia led to a post-TSIH being developed. Other authors?
reported that the anatomy of the lateral abdominal wall
with two muscular structures, makes it more difficult for
hernias to occur at these sites. While, in contrast, Nassar
et al'# reported about 12% of patients with umbilical and
para-umbilical parietal defects that would favour the
appearance of a TSIH. Other studies31-33 also revealed the
occurrence of TSIH at side locations where the hole has a
diameter >10 mm. As a result, we believe that the increased
umbilical incidence of TSIH in the series®?13,14,29,30,32,34 g
probably due mainly to abdominal surgery where the vast
majority of 10 mm diameter trocars were located at the
navel level (* 1).

In addition, nearly all reviewed articles agreed that the
orifice diameter of the trocar plays a fundamental role
in predisposing the occurrence of TSIH. Thus, in most
cases, 1116213539 gyer 80% of TSIH appeared at holes >10
mm. However, a significant number of authors®33:3440-43
highlighted the possibility of TSIH occurring at sites <5 mm
when a series of factors were present in a patient.®13,15,16,21,44
They will be discussed later.

The majority of the studies3©%16.28.36:4145 concluded that
all sites >10 mm must be sutured at the fascia level; if not, the
probability of a TSIH is very high. This is a view we share, as
incomplete or defective suture plays an important role in the
appearance of the hernia.

Several authors?’:2%-3443 recommended that, regardless of
its diameter, each site be individually evaluated depending
on the patient and/or surgery characteristics.

Other technical factors, such as the initial approach using
a Veress needle or Hasson trocar were also evaluated in
different studies, such as Mayol et al.*> However, the lack
of comprehensive studies did not allow us to draw any
conclusions about it.

As a final technical note, several authors31314 believed
that the need to widen the umbilical injury may increase the
risk of TSIH at that site.

Regarding the individual characteristics of each
patient, the higher incidence of TSIH in obese patients is
clear, as shown in several series.827,30,3¢ However we, like
other authors,3 believe that this is related more to the
difficulty of closing the holes in these individuals, rather
than the obesity itself, as there are studies*? with no
statistically significant relationship between obesity and
an increased occurrence of these hernias. Two studies
of 600 and 776 patients, respectively,?’-34 did appear to
show a higher risk for people aged over 60, given other
associated factors, such as obesity. There has been
much discussion about the influence of poor nutrition
on the development of a TSIH and hypoalbuminaemia
should play a role in it, although no series showed this
relationship.

Regarding infection, although some reviews!34047 link
wound infection with the appearance of TSIH, none of them
is large enough to confirm it. Lastly, Uslu et al?’ considered
diabetes as an important factor when closing the fascia hole.
They therefore advise that all trocar holes in diabetic patients
be closed, irrespective of their diameter.

Prevention

Based on all the studies reviewed, it is clear that the
diameter of the trocar hole plays a role in the emergence of
TSIH. Therefore, many authors32:16:32,34,36,37,45 3dyise that all
trocar holes >10 mm are closed at the fascia to prevent the
occurrence of TSIH.

Some studies323441,424849 recommend closing <10 mm
holes when combined with other factors such as advanced
age, obesity, diabetes and a long intervention.

Closing the fascia is the best way to prevent TSIH
occurrence, but the technical difficulty of closing the suture
is evident.? The studies reviewed provided different advice
and conclusions regarding the suture: Tonouchi et al3
recommended suturing both the fascia and all incision levels,
while other authors insisted that the suture must be under
direct vision and the incision extended, if necessary.2850,51

When the usual technique cannot ensure a proper closure
of the incision, some authors consider the use of special
materials for the closure (e.g. a spinal cord needle,>? a 2 mm
trocar,”® or a Deschamps needle® to close the fascia and
peritoneum together).

The use of a polypropylene double-sided mesh (ePTFE),
such as that described by Moreno-Sanz>® or Sanchez-
Pernaute,>* may also be used to ensure a proper closure of
the umbilical orifice.3 However, the use of prophylactic mesh
in trocar holes has not yet been evaluated with adequate
follow-up studies.

Lastly, the increasingly common use of blunt trocars
may be a step towards preventing the occurrence of TSIH,”
as a number of series appear to confirm.>>->® There are
some authors who argue that laparoscopic port sites do not
require fascial closure if these trocars are used away from
the midline.6° However, like Tonouchi et al,3 we believe
that prospective studies with a sufficient number of cases
should be performed before considering such statements
as valid.



CIR ESP. 2011;89(2):72-76 75

Conclusions

Reviewing the literature on TSIH showed us that the rate
of occurrence of these hernias is not negligible and should
therefore be taken into consideration when starting a
laparoscopic procedure.

TSIH is a complication that is often subclinical, and
so the actual incidence may be much higher than that
reflected in most of the series. Therefore, regularly monitored
and controlled studies of laparoscopic surgery patients are
necessary to find out its impact.

The trocar hole diameter is a fundamental factor in the
emergence of TSIH. Therefore, >10 mm holes must be properly
closed at all levels using all technical means available. Any
predisposing surgical and patient factors should be properly
assessed, and closing all holes of any diameter is advised in
obese, diabetic or patients older than 60 years.

Further prospective studies with a large number of cases
including all these factors are needed before drawing further
conclusions.
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