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ABSTRACT

Although Port Site Hernia (PSH) is a rare complication after laparoscopic surgery, with an incidence of 0.65-2.8%, it can be deadly due
to the inherent risk of bowel strangulation. Various factors like trocar size, design, improper closure of the defect, and postoperative
infection may cause PSH, and symptoms might occur immediately within 10 days or up to 18 months of the primary procedure. A
Computed Tomography (CT) scan is a helpful adjuvant in the diagnosis and evaluation of PSH. Deformities larger than 5 mm require
surgical intervention in all age groups. Early cases of suspected gangrene necessitate immediate surgical intervention. In advanced
situations, anatomical repair by suture or mesh repair by open or laparoscopic method is preferred for lesions larger than 5 mm.
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INTRODUCTION

Laparoscopic surgery has evolved extensively and revolutionised
the surgical milieu; it has achieved rapid adoption for a wide range
of surgical disorders and offers benefits like less postoperative pain,
early recovery, and fewer postoperative complications. However, its
widespread use has resulted in added complications specific to the
laparoscopic approach. One uncommon complication is Port Site
Incisional Hernia (PSH), which occurs at the site of insertion of a
port or trocar after laparoscopic surgery [1]. In 1991, the first case
of PSH was reported after cholecystectomy [2]. PSH is caused by a
variety of reasons, including large trocar size, midline ports, wound
infection, and incorrect port closure.

It is a potentially serious complication, as the small size of the defect
is more likely to cause incarceration or strangulation of the hernia
contents, such as the small bowel or a part of it.

Incidence

According to the literature, the overall incidence of PSH is estimated
to be 0.65-2.8% [3]. However, the real incidence may be higher,
as patients remain asymptomatic or report late. Fascial defects
occur in 3-20% of cases of conventional surgery, depending on the
period of observation [4]. A meta-analysis involving 11,699 patients
undergoing laparoscopic gastrointestinal procedures has shown an
incidence of 0.74% of PSH, with the incidence following bariatric
surgical procedures being 0.57%. The incidence after laparoscopic
cholecystectomy was 0.69%, and the incidence after laparoscopic
colourectal procedures was 1.47% [5].

The PSH develops most frequently when the port site has a
minimum diameter of 10 mm (96%) and is placed in the umbilical
region (82%) [6]. The number of PSHs in the umbilical region has
increased in recent years as laparoscopic procedures have become
more frequent, along with a trend of developing multiple PSHs [7].

Pathogenesis

In the early years of laparoscopy, the umbilicus was used as the first
port of entry because it is the thinnest part of the abdomen, providing
easy access, absence of large blood vessels, and better cosmesis.
However, due to the increased risk of port site infection and inherent
anatomical weakness, the supra-umbilical or infra-umbilical region
of the abdominal wall is now preferred for port insertion [2].
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The ligament-like structure from the Linea alba to the umbilical
cicatrix is called the umbilical pillar, and its junction with the Linea
alba is the thinnest part of the abdominal wall where the peritoneum
is attached to the Linea alba as a single layer, making it very prone
to the development of PSH. Therefore, ports/trocars placed away
from the midline are less prone to the development of PSH due to
multiple fascial planes and overlapping of muscles [2].

The design of the trocar is considered one of the critical factors
for the development of PSH [2]. The first generation of trocars
with pyramidal tips and sharp cutting edges are more prone to
the development of PSH, while the later generation of trocars with
bladeless designs [Table/Fig-1], incorporating visual entry systems,
are associated with a lower incidence of developing PSH. The size
of the trocar used for the creation of the port plays an important role
in the development of PSH. A survey by the American Association
of Gynaecological Laparoscopic Surgeons has shown that 86.3%
of PSH occur with a trocar diameter of atleast 10 mm [8]. It has also
been reported that 8 mm pyramidal trocars produce similar fascial
defects as 12 mm dissecting conical trocar systems [9].

[Table/Fig-1]: Non bladed Trocar (10 mm) for port insertion to prevent Port Site
Hernia (PSH).

Kadar N et al., have reported an incidence of PSH at 0.23% at the
10 mm port site and 3.1% at the 12 mm port site [10]. Mayol J et
al., have reported umbilical PSH with an incidence of 1.6% [11].
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Lambertz A et al., have reported that 96% of PSHs occur after the
use of trocars with a diameter of 10 mm or larger [4].

Techniques of port insertion, such as oblique or para-median
approaches, or creating a Z-shaped path in which two flaps are
formed and get approximated after trocar removal, are associated
with a lower incidence of developing PSH [2].

Fascial closure after a laparoscopic procedure also plays an
important role in preventing the development of PSH. The incidence
of PSH has been shown to decrease from 8% without closure to
0.22% with fascial closure in 12 mm bladed trocars. PSH has also
been reported even for 5 mm or smaller ports, especially in children.
Therefore, it is widely recommended that fascial closure should be
done mandatorily in all defects larger than 5 mm in adults and in all
defects, regardless of size, in children [2].

The risk of hernia development after the 5 mm trocar placement
system appears to be a rare complication; hence, the 5 mm port
site can be left alone without any suture. Additionally, fascial closure
in such cases can be difficult and may be associated with a risk of
injury to the underlying structures [4].

Several other factors have been implicated in the development of
PSH. The risk of PSH is higher in obese patients due to their large
preperitoneal space and elevated intra-abdominal pressure [12].
Other factors include poor nutrition, incomplete closure of the fascia,
stretching of the port site for specimen retrieval, coughing movements
in cases of too early reversal of general anaesthesia, and the effect
of partial vacuum during port withdrawal [11]. Postoperative port
site infection also plays an important role, responsible for 1.7% of
patients undergoing laparoscopic appendectomy [13].

Clinical Presentation

Patients may present with non specific symptoms like nausea,
vomiting, or vague abdominal pain along with the occurrence of a
small swelling at the site of port insertion [14], which may exhibit a
cough impulse. The time of presentation varies between two days
to 18 months postoperatively but usually within a few days after
the surgical procedure [5]. Sometimes, the swelling and pain at the
incision site may be hard to differentiate from a haematoma or wound
infections [2]. Tonouchi H et al., have suggested a classification
system for PSH based on the extent of the defect and timing of
presentation [Table/Fig-2] [15].

[Table/Fig-2]: Classification of the 3 trocar site hernias. a) Normal stab wound of
trocar site; b) Early-onset type: dehiscence of anterior and posterior fascial plane and

peritoneum; c) Late-onset type: dehiscence of anterior and posterior fascial plane.
Peritoneum constitutes hernia sac; d) Special type: dehiscence of whole abdominal
wall. Protrusion on intestine and/or omentum [15].

Early presentation is within a few days, and as the size of the
defect is narrow, the case may present as a small Richter’s hernia
- a small tender swelling at the port site with signs of intestinal
obstruction, frequently manifesting as a small bowel obstruction.
Late presentation develops several months after postsurgery with
a gradually progressive painful swelling at the previous surgical
scar site. In a special type of hernia, there is the evisceration of
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the omentum or part of the bowel through the defect, which is a
surgical emergency due to the presence of strangulation.

Management

Port site closure after any laparoscopic procedure is essential in
minimising postoperative complications such as herniation and
infection. The choice of port closure techniques depends on the
surgeon’s preference, patient characteristics, and specific requirements
of the procedure. Several techniques have been employed, each with
its advantages and disadvantages, including direct fascial closure,
trans-fascial suture, port closure devices, preformed fascial closure
systems, and sutureless closure techniques [6].

The diagnosis of PSH is usually clinical, but a CT scan is a
useful adjunct to differentiate PSH formation [16]. A CT scan or
Magnetic Resonance Imaging (MRI) has also been very useful for
a comprehensive assessment of the case, including the exact site,
size, and extent of the hernia along with its contents.

It has been shown that 86.3% of all PSHs occurred at sites where
the trocar diameter was >10 mm [1]. Fascial closure of trocar
sites >10 mm decreases the incidence of PSH development, thus
significantly reducing postoperative morbidity and cost [17]. As PSH
cases have also been found through 5 mm port sites, especially
in children, it is now recommended that fascial closure should be
done mandatorily in all defects of size >5 mm, especially if ports
have been subjected to maximum manipulation in adults [4], and all
defects regardless of size in children [2].

Preventing the occurrence of Postoperative Seroma and Hernia
(PSH) following laparoscopic hernia repair involves various
techniques aimed at minimising the risk of fluid accumulation,
seroma formation, and hernia recurrence [1,17].

e Deflation of pneumoperitoneum before port removal:
Gradual deflation of pneumoperitoneum reduces abdominal
cavity pressure before port removal, thereby reducing shearing
forces on the abdominal wall and seroma formation. This is
a standard practice following laparoscopic procedures and is
generally considered safe and effective.

e Fascial defect closure techniques: Such as fascial closure
devices, suture carriers, and Deschamps needle technique with
these techniques provide a secure and direct closure of fascial
defects of various sizes. This approach requires additional cost
and skills in needle handling with a learning curve for surgeons.

e Placing port plugs: This method is useful in patients at higher
risk of seroma formation or those undergoing procedures
with longer operative times. However, it may be associated
with increased operative time and cost. Overall, the choice
of technique to prevent PSH depends on various factors,
including the patient’s anatomy, the size of the fascial defects,
the surgeon’s experience, and institutional preferences.

The PSH management is determined by the type of hernia and
the time of occurrence. Urgent surgical intervention is essential
in early types to prevent strangulation of herniated contents. The
laparoscopic approach allows for the viability of the herniated
contents, after which Intraperitoneal Onlay Mesh Repair (IPOM) can
be performed. If the contents have gangrenous alterations, resection
and anastomosis with primary repair may be indicated.

In the late-onset type of hernia, after the reduction of contents by
enlarging the port site, meticulous fascial closure is performed either
by an open approach or laparoscopic approach [18]. The operative
strategy includes anatomical repair by suture if the defect size is <3
cm or mesh repair in cases of larger defects, especially in patients
with high-risk factors such as a high body mass index, cardiac
diseases, or other pre-existing conditions [4]. Laparoscopic ventral
and incisional hernia repairs are often preferred over open repairs as
the risk of surgical site infection is lower in them compared to open
surgical repairs [19,20].
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The IPOM or IPOM plus repairs, which include hernia defect closure,
have become more popular as first-line procedures in laparoscopic
surgery [21]. However, complications may occur during the IPOM
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