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Laparoscopy in emergency hernia repair
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Abstract: Minimal access surgery (MAS) or laparoscopic surgery has revolutionized our surgical world
since its introduction in the 1980s. Its benefits of faster recovery, lesser wound pain which in turn reduced
respiratory complications, allows earlier mobilization, minimize deep vein thrombosis, minimize wound
infection rate are well reported and accepted. It also has significant long-term benefits which are often
neglected by many, such as reduced risk of incisional hernia and lesser risk of intestinal obstruction from
post-operative bowel adhesion. The continuous development and improvement in laparoscopic equipment
and instruments, together with the better understanding of laparoscopic anatomy and refinement of
laparoscopic surgical techniques, has enable laparoscopic surgery to evolve further. The evolution allows
its application to include not only elective conditions, but also emergency surgical conditions. Performing
laparoscopy and laparoscopic procedure under surgical emergencies require extra cautions. These
procedures should be performed by expert in these fields together with experienced supporting staffs and
the availability of appropriate equipment and instruments. Laparoscopic management for emergency groin
hernia conditions has been reported by centers expert in laparoscopic hernia surgery. However, laparoscopy
in emergency hernia repair includes a wide variety of meanings. Often in the different reports series one will
see different meanings for laparoscopic repair and open conversion when reading in details. In this article we
analyze down to details on how laparoscopy in emergency groin hernia repair benefits patients. The surgical
technique and special precaution required during the operation for emergency hernia conditions will also
be discussed upon. The discussion on laparoscopic management for emergency ventral and incisional hernia
will be left to the end of this article.
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Introduction

Minimal access surgery (MAS) has revolutionaries the
world of surgery. Apart from the well-known early post-
operative advantages, it has superior surgical view and
maneuverability compare to open approach for pelvic
floor surgery. Its long-term benefits are also important
and have major impact to our health care system. The
lower rate of bowel adhesion after MAS leads to less
chance of adhesive bowel obstruction. Majority of small
bowel adhesion requiring open surgery and adhesiolysis
is result from previous open surgery. On the other hand,
MAS has significantly less incisional hernia rate. Trocar
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site incisional hernia rate was commonly reported as <1%
(1,2), compare to open surgery with incisional hernia rate
of 12.6% in post-operative first year and 22.4% in 3 years
for laparotomy wound (3). Some literature even reported
incisional hernia rate as high as 36% after laparotomy and
suggest the use of prophylactic onlay mesh during closure
in the primary operation (4). The application of MAS was
quickly expanded to emergency surgical conditions. Some
common acute surgical conditions where laparoscopic
approach is considered to be first line treatment include
acute cholecystitis and acute appendicitis. In specialized

center laparoscopic approach is also being employed for
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acute small and large bowel conditions (5-7). There is
similar trend in hernia surgery. Laparoscopic treatment for
emergency hernia conditions has been reported and proven
to be safe and feasible in expert hand (8).

Groin hernia (including inguinal, femoral and obturator
hernias) is a common condition that requires surgical
treatment. Laparoscopic repair for elective groin hernia is a
widely accepted approach with low morbidity and excellent
long-term results. Transabdominal preperitoneal (TAPP)
and totally extra-peritoneal (TEP) approaches are the
two most accepted laparoscopic repair for groin hernias.
While laparoscopic groin hernia repair has comparable
results compared to open groin hernia repair (9-11), it has
a unique advantage over open repair in its ability to detect
any concurrent ipsilateral and contralateral hernias intra-
operatively. The advantage of laparoscopic repair is even
more significant in cases of pelvic floor hernias like femoral
and obturator hernia, and bilateral groin hernia repair. The
mesh placement in laparoscopic repair is superior to open
approach since it covers all the potential hernia orifices
including inguinal, femoral and obturator canal. Rapidly it
gains popularity as a choice for elective groin hernia repair
all over the world.

Strangulated hernia is one of the commonest causes
of small bowel obstruction. For groin hernia the yearly
strangulation risk is around 1-3% (12,13). These patients
have a wide spectrum of presentation, ranging from painful
groin lump to severe sepsis in case of ischemic perforated
bowel. Traditional management for emergency groin hernia
conditions involve open anterior repair. This involves
making an incision over the hernia site; identify the hernia
sac and open the sac followed by the assessment of the
incarcerated content. If the incarcerated bowel or organ
is not viable, then bowel resection is performed, either
through the groin wound or via separate laparotomy wound.
If the intra-peritoneal assessment is inadequate through the
groin incision, laparotomy will also be performed (14,15).
Incarcerated obturator hernia is often managed with
laparotomy (16,17).

Most of these patients are elderly, strangulated hernia
is associated with higher post-operative morbidity and
mortality, particularly for those who required laparotomy,
bowel resection, or those with late presentation
who suffered from perforated bowel with peritoneal
contamination (18). This is especially true for strangulated
pelvic flood hernia like femoral or obturator hernia where
most of the time it involves frail elderly lady with delayed
presentation because of the occult position of the hernia
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site, leading to bowel ischemia at the time of diagnosis.

With the experience obtained in elective laparoscopic
groin hernias repair, there is increasing confidence on both
of the surgical technique and understanding of the pre-
peritoneal anatomy. This together with the experience
obtained from laparoscopic management for other
surgical emergencies has led expert surgeons to perform
laparoscopic treatment for emergency groin hernia
conditions. It was first reported in 1993 by Watson ez a/. (19).
They described the use of totally laparoscopic approach for
hernia repair together with bowel resection.

There are clinical reports and comparative studies for
laparoscopic treatment for emergency groin hernia from
center specialized in laparoscopic hernia surgery. On the
other hand, reported literature for laparoscopic repair for
emergency ventral and incisional hernia is scarce.

Evidence

The evidence for elective laparoscopic groin hernia repair
is well established. Compare to open repair, it has the
advantages of accurate diagnosis of the involved hernia,
detection of any concurrent ipsilateral and contralateral
hernias, smaller wound with less pain, significant lower
surgical site infection rate, faster recovery and superior
mesh placement which allow coverage for all potential
myopectineal orifices. On the other hand, there are only
handfuls of literatures on the evidence of emergency
laparoscopic groin hernia repairs. In 2009, Deeba ez al. (8)
reported their systematic review on laparoscopic approach
to incarcerated and strangulated inguinal hernia.

They concluded that both TAPP and TEP were feasible
with comparable overall rate of complications, hernia
recurrence and hospital stay to those documented in open
repair for strangulated hernia. The literatures analyzed in
this systematic review were all case series (20-26). One of
the limitations of this systematic review is the wide variation
on the operative approaches in these case series, such that
it is difficult for us to comprehend their result collectively.
Within these series, there are differences in the approach
for reduction of the strangulated content, subsequent
management of the gangrenous strangulated content and
how they define open conversion. For example, in Ferzli
et al. series (20), they utilized TEP approach from the
very beginning including the reduction of the strangulated
content without any peritoneal laparoscopy. With this, one
case resulted in injury to the caecum while opening up the
sac. The relaxation incision described by Ferzli to aid the
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reduction of the strangulated content was meant to be used
in the extra-peritoneal plane. They reported that there
are three open conversions out of 11 cases. Yet one case
involves resection of the omentum through an extended
umbilical wound, another case involved small bowel
resection because of gangrenous strangulated obturator
hernia through an abdominal incision. However, in majority
of other series, laparoscopic reduction of the strangulated
content was usually performed trans-peritoneally. Also
when bowel resection is required, extended subumbilical
wound was not considered as open conversion. And in
some series, gangrenous omentum resection could be
done laparoscopically. Some series had also reported
totally laparoscopic intra-corporeal bowel resection and
anastomosis.

There is one retrospective study involving 27 patients
having strangulated inguinal hernia, comparing on
laparoscopic versus open tension-free repair by a Chinese
group in 2015 (27). The author reported that laparoscopic
group has shorter operative time; lower complication rates
on seroma, haematoma, and wound infection; faster return
of bowel function; and shorter hospital stay. However, this
comparative study used biological mesh which is currently
controversial for groin hernia repair.

Our group has reported a retrospective comparative
study on open versus laparoscopic treatment for
strangulated hernia (28). Altogether 188 patients were
included, of which 57 received laparoscopic and 131 with
open repair. In our series within the open group, 48% of
the laparotomy was performed without the need for bowel
resection which is similar to other literature (18). Bowel
resection rate in laparoscopic group was 1.75% versus
7.63% in the open group. There was more surgical site
infection in the open group (12 patients in open group
versus 0 in laparoscopic group). Breakdown of the wound
infection rate in open group showed groin wound infection
rate was 6% and laparotomy wound infection rate was 21%.
The hospital stay was longer in the open group although it
was not statically significant.

It appears from all the available literature that the major
benefits of laparoscopic treatment for emergency hernias are:

(I)  Accurate diagnostic ability;

(II) ‘The avoidance of laparotomy;

(III) Somehow the laparoscopic group has less rate of

bowel resection;

(IV) A lower wound infection rate in the laparoscopic

group;

(V) Advantages in laparoscopic repair for pelvic floor
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hernia and bilateral hernias.

The benefit of inguinal hernia repair itself in laparoscopic
group over open group may not be so significant in cases
with strangulated hernia, as most of the time the delay in
hospital discharge are related to bowel function like ileus
and bowel anastomosis. These are, however, yet to be
defined from future larger scale randomized control study.
For emergency ventral and incisional hernia, the evidence
for laparoscopic management is scarce.

From our experience gained from emergency hernia
repair, it is apparent that each surgical step should be
broken down and interprets independently in order to see
the true laparoscopic value in each step and determine
which patients benefit most from.

Difference in open and laparoscopic repair for
emergency hernias

The difference between laparoscopic and open repair for
emergency hernia surgery is not only about the size of
the wound and wound related trauma. The surgical steps
and sequence of events are different such that it has major
contribution to the clinical outcome.

Surgical steps sequence

The surgical steps sequence in open surgery is different
from laparoscopic approach, such it contributes to the
benefit of laparoscopic approach.

In open surgery, after skin incision over the hernia
site and identify the hernia sac, the sac is opened with or
without widening of the hernia neck, allowing the release
of the strangulated content. The content is then assessed
for its viability. The next step is the decision for the need of
bowel resection and if laparotomy is required. Both bowel
resection and laparotomy are the major contributors for
increased morbidity and mortality on emergency hernia
surgery. If the assessment is inadequate through the hernia
wound, laparotomy should be performed. Regarding
bowel resection, the classical teaching is to use a warm
saline pad to re-warm the strangulated bowel for 5 to 10
min to see the response. Since this is emergency condition
and time is essence, it is very difficult for the surgeon to
idle for 10-20 min trying to make a return on the bowel
condition, so most of the time, surgeon would just proceed
for bowel resection. For some cases the bowel ischemia may
be potentially reversible. In contrary, surgical approach
involves laparoscopy as described below; the time span for
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reassessment is often around 60 min.

In laparoscopic approach, after identifying the hernia,
the strangulated content is reduced. Initial assessment of the
strangulated bowel is performed. Unless there is gangrenous
perforation which requires control of the perforation
first, the surgeon will proceed to hernia repair. After the
reduction of the incarcerated or strangulated content,
accurate diagnosis on the involved hernia is performed,
together with the assessment on any concomitant ipsilateral
and contralateral hernia. The hernia repaired comes next.
It usually occupies the next 45 to 60 min. After the hernia
repair, the surgeon will then come back for reassessment of
the strangulated segment of bowel. This allow ample time
for the strangulated bowel to recover, and this in fact will
avoid unnecessary laparotomy and bowel resection as most
of the time the strangulated bowel can recovered if we allow
enough time for them to revascularize.

This is how the surgical steps sequence difference
between open surgery versus laparoscopic surgery in
emergency hernia influence on the rate of laparotomy and
bowel resection. As Romain ez 4/. (18) described, “The first
intention exploratory laparotomy in strangulated hernia
surgery was a major cause of post-operative complication”.
One can start to see with the aid of diagnostic laparoscopy
alone, it already made a difference in clinical post-operative
outcome. It is therefore important in future clinical study
to define accurately what it’s meant be laparoscopic
approach, laparoscopy with laparoscopic repair of hernia or
laparoscopy with open repair of hernia.

Patient selection and preoperative assessment

Patient selection and pre-operative planning is vital for
every surgery to be successful. The surgeon, theater
personnel and the center with available necessary equipment
and instrument are all essential components for successful
laparoscopic hernia repair, especially in emergency setting.

Those patients with peritonitis and free perforation on
imaging study should be considered for open approach with
emergency laparotomy. This also applies to those patients
who are heamodynamically unstable as well.

If laparoscopic repair is contemplated for a patient
with strangulated hernia, a pre-operative diagnostic
contrast CT scan of the abdomen is desirable. The reason
behind is that , despite the benefit of laparoscopy which
can accurately assess the strangulated organs, the site
of hernia and presences of any concurrent hernia, it is

difficult for laparoscopy to fully assess the whole length of
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the small bowel. Unlike in laparotomy which the surgeon
can run through the whole length of small bowel from
duodenojejunal flexure to terminal ileum, it is often difficult
to do so in laparoscopy because of the limited working
space and oedematous distended bowel. Given the accuracy
of CT scan nowadays, a pre-operative CT scan can help
us to detect any double pathology that might occasionally
occur. It is most important to discuss with the radiologist
pre-operatively about the actual site of bowel obstruction
in patient presented clinically with strangulated hernia. In
order to avoid patient presented with incarcerated hernia
but with obstruction further down caused by pathology like
adhesion, volvulus or tumor. In which case reducing and
repair the hernia will not relief the obstruction. If a different
site of obstruction other than the hernia is suspected on
CT scan, this should be looked for specifically during
laparoscopy, and consider converting to open approach if
there is any doubt.

Post-operative clinical assessment is also important in
which if the obstruction or ileus does not resolve in a matter
of days’ time, other underlying pathology should be sort
for like delay perforation of bowel, or second obstruction
pathology. Prolong clinical recovery should be a warning
sign especially in elderly.

Laparoscopic repair for emergency hernia—
technical aspect

Laparoscopic approach can means anything, from using
diagnostic laparoscopy and then open hernia repair to
totally laparoscopic including the hernia repair and or
bowel resection. As described later adding just diagnostic
laparoscopy alone can make significant difference. For
better definition and understanding, in the rest of the
discussion we describe diagnostic laparoscopy followed by
open hernia repair as “hybrid approach”, and diagnostic
laparoscopy followed by laparoscopic repair of the hernia as
“totally laparoscopic approach”.

Bowel resection can be performed either through an
extended subumbilical port wound or intra-corporeally using
endostapler. Both of these approaches for bowel resection
created minimal stress to the patient so the difference in
clinical outcome and recovery should be minimal.

Hybrid approach

This involves performing diagnostic laparoscopy via
subumbilical wound first, identify the hernia, reduce the
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strangulated hernia content, and then proceed to open repair
for the hernia in the usual manner. After the completion of
open hernia repair, re-laparoscopy was performed again to
reassess the strangulated segment of bowel for its viability.
The decision on whether the strangulated bowel segment
required resection will be decided at this time. If bowel
resection is required, it is usually performed via an extended
small subumbilical wound.

Totally laparoscopic approach

Totally laparoscopic approach differs in that the hernia
repair is performed also laparoscopically. In case of groin
hernia, either TEP or TAPP will be performed after
diagnostic laparoscopy and the reduction of the strangulated
content. After TEP or TAPP repair, re-laparoscopy will be
performed again for reassessment of the strangulated bowel
segment for its viability. If bowel resection is required,
similar to above it can be performed via an extended
subumbilical wound or totally laparoscopically with intra-
corporeal bowel anastomosis.

Diagnostic laparoscopy in emergency bernia repair

Diagnostic laparoscopy provides us a clear understanding
of what is involved in the strangulated hernia sac. This can
ranged from omentum, small bowel, large bowel, bladder
or appendix in rare cases. This does not only allow us to
understand more about the spectrum of strangulated hernia
presentation, it also provides the opportunity to record this
in the form of image or video of some rare conditions. Such
imaging and videos would be extremely valuable for hernia
disease management and can be used for future academic
and teaching purpose.

Reduction of the strangulated content

This is the single most crucial step in emergency hernia
surgery. It determines whether the case can be managed
laparoscopically or not, in both hybrid and totally
laparoscopic approach. The chance of irreducibility
laparoscopically and require full laparotomy conversion is
rare in all the clinical reports.

When we refer to the fact that emergency hernia patients
have a spectrum of presentation, in large this is what
we meant. Some patient presented with easily reducible
incarcerated hernia, some presented with horribly tightly
strangulated hernia. Some presented with strangulated
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omentum which can be sacrificed, some presented with
small bowel, large bowel or bladder strangulation which
make subsequent surgical management more challenging.
This factor largely influences the surgical approach and
outcome of the patient presented with emergency hernia
conditions.

For reduction of the strangulated content, we
recommend to rely mainly on external compression for
reduction using peritoneal laparoscopic guidance. With
laparoscopy, we can accurately determine the direction
of external compression to reduce the hernia. The
external compression can itself reduce the oedema of the
strangulated content, together with the pneumoperitoneum
which strength the abdominal wall under general anesthesia
relaxation, such that most of the hernias can be reduced in
this way. Using laparoscopic instrument to grasp the bowel
has to be very careful to avoid tearing the bowel loops. If
laparoscopic grasping is needed, it is recommended to grasp
the less important structures like omentum or peritoneal
fat first. If further required, the distal collapsed bowel loop
can be grasped gently while applying external pressure in
the correct direction, the strangulated content should be
reducible.

In one study, special technique on widening of the
hernia ring to allow reduction of strangulated content is
mentioned (20). This is however meant for TEP approach
for the reduction of the strangulated content, not for
peritoneal laparoscopic approach.

Once the strangulated content is uneventfully
reduced, meaning that there is no injury to the content,
the most difficult part of the surgery has been done and
psychologically we are almost to the end of the operation
already. Peritoneal laparoscopic reduction should allow
safer reduction of the strangulated content. The surgeon
has the time to decide on which method of hernia repair is
to be used. It is therefore ultimately important to carefully
execute the reduction of strangulated content without
injury to both the strangulated content and surrounding
important structures. If the content cannot be reduced
despite various methods, there are two options. One can
sacrifice the strangulated short small bowel segment by
using Endo GIA to transect it completely and removed the
strangulated stump and perform bowel anastomosis at the
end of the operation, or convert to open repair. Fortunately
in majority of the cases the reduction of content can be
achieved. In reported literatures including ours, the chance
of irreducibility intraoperatively requiring laparotomy
is extremely rare. Also the chance of gangrenous bowel
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requiring resection is also low. This means in majority
of the patients their strangulated hernia can be reduced
uneventfully and does not require any resection.

Mesb placement/usage in emergency bernia repair

Using mesh in strangulated hernia was previously seen
as a controversial issue. Gathering most of the available
evidence, using mesh in strangulated hernia cases is
safe unless in the ultimate extreme case where there is a
perforation of bowel with heavy contamination in the mesh
placement area. Doing TAPP or TEP, or open Lichtenstein
repair, because the mesh is placed in the different plane,
mesh infection rate in strangulated hernia is low. In our
series (28) of 188 strangulated hernias, only 10 cases were
done with tissue repair without using mesh. In the rest of
the 178 cases, whether it was laparoscopic or open mesh
repair, no case of mesh infection was recorded.

Pelvic floor bernia

Pelvic floor hernias include femoral and obturator
hernia. It is not uncommon that these hernias occur as
bilateral hernia. Open repair for obturator hernia requires
laparotomy. Open repair for femoral hernia can be
performed through different approaches, either anterior
groin incision approach, or posterior approach such as
McEvedy’s vertical incision or Lockwood incision. In
femoral hernia, if the viability of the incarcerated bowel
is in doubt, extension of the incision can be done either
upward or transversely to enter the peritoneum via incising
on the transversalis fascia for exploration laparotomy or
bowel resection. Whichever approaches one used, it involve
major incision on the abdominal wall and groin muscle
which causes significant structural damage to the functional
abdominal wall which in itself is one of the major causes for
hernia formation.

MAS approach has several obvious advantages for
emergency pelvic floor condition.

The diagnostic accuracy of laparoscopy is superior
than open approach. It can accurately diagnose the type
of hernia, whether it is femoral or obturator, with also the
ability of detecting any presence of concurrent hernia in
the ipsilateral and/or contralateral side. The laparoscopic
operative view and its surgical maneuverability are also
superior to that of open surgery in pelvis, even compare to
laparotomy. This has been recognized by many surgeons
operating in pelvic floor such as rectal surgery. Moreover,
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operation can also be performed on both sides via the same
working ports in cases it is a bilateral disease. The pre-
peritoneal mesh placement for pelvic floor hernia repair is
also superior to that of open repair counterpart. Therefore
MAS approach for pelvic floor hernias enjoy significant
advantages while avoiding major abdominal incision and
disruption of the abdominal wall architecture (29-34).

TEP or TAPP in groin bernia repair in emergency cases

There is no consensus on whether to perform TAPP or
TEP for emergency strangulated groin hernia. However,
after years of observation, many surgeons naturally prefer
TEP approach after peritoneal laparoscopic reduction of
the strangulated content, contrary to what we might believe
initially as TAPP to be a more logical step after laparoscopic
reduction of the strangulated hernia.

In TEP, the surgeon operates through a completely
different surgical plane, outside the peritoneal cavity
which house the distended obstructed bowel loop. With
TEP approach, we do not need to make an incision on the
peritoneum using sharp cutting instrument, and at the end
of the repair we do not need to close the peritoneal flap
with tack or sharp suture. During TEP the laparoscopic
instrument go in and out in the pre-peritoneal plane only.
Therefore operating through TEP avoids the risk of bowel
injury as compared to TAPP, this is especially true in cases
where bowel distension and obstruction is significant. Also
working in different plane, TEP avoids any contamination
from the peritoneal cavity with the protection of intact
peritoneum, in case of gangrenous bowel with perforation
and those required bowel resection.

In TAPP, you need to incise the peritoneum with sharp
cutting instruments to create the peritoneal flap. And
during the surgery, the instruments go in and out through
the peritoneal cavity. With the patient tilted, the bowel
loops can move and lies in front of the working trocar ports
(Figure 1). When placing the laparoscopic instruments in
and out through the working ports, one can inadvertently
cause injury or puncture the distended small bowel without
realizing, especially when the instrument is a sharp cutting
instrument. Not to mention at the end of the operation the
surgeon will need to close the peritoneal flap. If suture is
used for this step the sharp end of the suture needle again
will post laceration risk to the dilated bowel loops in TAPP
repair.

Laparoscopic emergency hernias repair requires high
level of surgeon’s concentration and meticulous maneuver
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Figure 1 Limited working space post danger of ports and
instrument insertion in TAPP repair. TAPP, transabdominal

preperitoneal.

of each steps, includes inserting and withdrawing the
instrument in and out of the working trocars. Thus with
TEP working through the pre-peritoneal space, completely
outside the peritoneal cavity, this can ease the tension of the
surgeon and keep a peace of mind.

Reassessment laparoscopy

In both hybrid and totally laparoscopic approach for
emergency hernias, reassessment laparoscopy is vital, and
this is one of the key factors contribute to the improved
clinical post-operative outcome. After repair of the involved
hernia, with mesh or without mesh, the intra-peritoneal
condition and the strangulated organ (e.g., bowel) should be
reassessed carefully.

Peritoneal laparoscopy is vital in order to determine if
there was any inadvertent injury to the bowel. In difficult
situation or suspicious cases it would be advisable to insert
a new gauze inside the peritoneal cavity and mop around
the reduced strangulated bowel and/or the bowel loops
involved in adhesiolysis to see if any bowel stained fluid
is detected on the gauze which might indicate micro-
perforation. Of course when placing instrument or gauze
inside laparoscopically, at the end of the operation one has
to make sure everything is accountable for with double
correct instruments and gauze counts.

When it comes to the reassessment of the strangulated
bowel, not only the color of the strangulated bowel loops
is reassessed, but the improvement compare to the initial
assessment, the integrity of the bowel wall, presence of
any micro-perforation, pulsation of the supplying vessels
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- .
Po®* hernia repair assessment

Figure 2 Comparison of strangulated bowel at initial and
subsequent laparoscopic reassessment, no resection was made in

this case.

at the mesenteric border, and its peristalsis all need to be
taken into account to decide whether bowel resection is
required (Figure 2). Through the laparoscope with clear
and magnified view, we can appreciate the bowel wall
integrity and its details much more clearly then open
surgery. Surgeon’s threshold for bowel resection under
laparoscopic view is increased. This may be the other factor
that contributes to the lower bowel resection rate in the
laparoscopic group, together with the longer waiting time
for bowel to recover.

Bowel resection

Bowel resection can be done extra-corporeally through an
extended subumbilical incision of approximately 3 cm size,
or totally intra-corporeally using endostapler anastomosis.
Majority of the surgeon will prefer extra-corporeal bowel
resection and anastomosis through a small extended
subumbilical wound. It is because we are dealing with
obstructed bowel in emergency setting, intra-corporeal
bowel resection and anastomosis using endostapler is
not only time consuming, but also is done with limited
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operating space and running the risk of spillage of bowel
content during enterotomy for staple anastomosis, not to
mention the risk of using energy cutting instruments and
sharp suture in the presence of distended obstructed bowel
loops.

In both techniques, the wound difference is only
marginal and both create only minimal stress to the patient
therefore it would be difficult to demonstrate any difference
in recovery and post-operative clinical course. Therefore
for the speed of surgery and avoidance of any spillage of
bowel content most surgeons will prefer extra-corporeal
bowel resection anastomosis through a small extended
subumbilical wound.

Laparoscopic management for emergency ventral and
incisional bernias

In emergency ventral and incisional hernia, same as
groin hernia patients, except there is an even greater
heterogeneity in their presentation. The site and size
of the hernias, the number of hernias, the presence of
intestinal obstruction, the presence of bowel gangrene and
perforation, their intraperitoneal condition, the patient’s
abdomen build and size in relative to the hernia pathology,
and also the patient’s underlying conditions, all of these
contribute to the decision on the surgical approach.

Stringent patient’s selection is vital for the result
of various surgical approach, including laparoscopy,
laparoscopic reduction, and totally laparoscopic repair or
laparotomy.

The technique of gaining access to the peritoneal cavity
(first port placement) is vital in this condition, as often the
bowel loops are dilated. Using Veress needle blindly will
pose higher risk of bowel injury, open Hasson technique is
considered to be a safer approach by most surgeons. This
first port position has to be well away from the hernia site,
most appropriated at the right upper quadrant subcostal
area where the liver is located, since accidental injuring
the liver post less of a problem then injury the bowel.
After laparoscopic assessment, attempt is to reduce the
strangulated ventral hernia and incisional hernia. It is vital
to identify correctly the strangulated segment of bowel
among those adhesive bowel loops.

Reduction method can be totally laparoscopic or
combined with the aid of small open incision over the
strangulated hernia sac in case if laparoscopic view is limited
to determine if there is any adhesion to prevent reduction
of the hernia.
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After reduction of the strangulated hernia, there
are two options for repairing the ventral hernia: direct
suture closure or mesh repair [intraperitoneal onlay mesh
(IPOM) repair]. It can also be a staged repair where mesh
repair can be performed as electively at later stage after
direct suture repair. Most of the surgeons will probably
opt for direct suture closure of the hernia defect because
there is a hesitation in placing a large synthetic mesh
inside the peritoneal cavity in acute abdominal condition
with distended bowel loops. After all, there is always a
risk of unforeseeable bowel injury during laparoscopic
treatment for emergency ventral and incisional hernia,
however small. One can always come back later for second
stage elective mesh repair if consider necessary. This is
especially true when the surgical field is contaminated
by the gangrenous strangulated bowel with or without
perforation, or if the patient is on peritoneal dialysis or
with history of underlying malignant condition undergoing
chemotherapy.

Decision on laparoscopic or open approach

The decision on laparoscopic or open surgical approach
for emergency hernia conditions depends on: (I) the
expertise of the surgeons and the center; (II) the benefits
and risks of each technique in such emergency situation;
(III) the patient’s hernia nature, their presentation and
clinical status. Open conversion should always be kept in
mind of the surgeon, according to the progress of surgery,
the duration of the surgery, and the patient’s tolerance to
pneumoperitoneum.

"The post-operative clinical progress should be monitored
closely.

Benefit of laparoscopic approach (bybrid or totally
laparoscopic)

In summary, laparoscopic approach for emergency hernias
repair has its benefits in several areas. Apart from the
benefits of MAS, its advantages which contribute to the
improvement in clinical outcome include:

(I)  Superior diagnostic value;

(II) Detection of concurrent disease and bilateral
disease with mesh placement able to cover all
potential hernia orifices;

(IIT) Superiority in pelvic floor hernia repair such as
obturator hernias;

(IV) Lowering the rate of laparotomy;
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Hybrid / Totally Laparoscopic Group

EMERGENCY HERNIA CONDITIONS

Simple

Open Group

Open repair of hernia +/-

Exploratory Laparotomy +/-
Laparotomy for bowel resection +/-
Laparotomy for pelvic floor hernia repair

Open Group

B Extended umbilical wound for Bowel Resection

. Exploratory Laparotomy
. Open repair of pelvic floor hernia (Obturator hernia)

W Laparotomy for Bowel Resection

Figure 3 Logarithm in open versus hybrid versus totally laparoscopic approach for emergency hernias.

(V) Lowering the rate of bowel resection;

(VI) Reduction in wound infection rate.

As mentioned above, laparotomy and bowel resection
are the major contributors to post-operative complications
in emergency hernia surgery. Both hybrid and totally
laparoscopic approaches can effectively lower the
laparotomy rate and bowel resection rate simply because of
the diagnostic accuracy and reversal sequence of the surgical
steps compare to open surgery. In center with less available
expertise, the hybrid approach may be easier to manage by
most surgeons. Even for those who require bowel resection,
a small extended umbilical incision has much lower
stress and trauma to the patient compare to laparotomy.
Totally laparoscopic approach has the further advantages
in pelvic floor hernia repair and bilateral hernia repair.
It is not difficult to understand the inverse relationship
between laparoscopic approach and patient’s post-operative
morbidity and mortality especially in frail elderly group.
Figure 3 summarizes the comparative difference in open,
hybrid, and totally laparoscopic approach for emergency

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.

hernia repair (Figure 3).

Future

Further investigation in the future including randomized
study is needed in this important area of hernia surgery.
It will be complex because of the diversity of patients’
hernia presentation, their background conditions, together
with the diversity of surgical approaches employed in
difference centers. The level of surgical expertise varies
among different laparoscopic centers, and even within
the same center between different surgeons. However,
since emergency hernia is a common surgical disease, and
often this involves frail elderly patients; any possibility
of improvement in post-operative clinical outcome is
worth pursuing of. It is important for clinical investigators
to define in details what it’s meant by laparoscopic
approach? Is it laparoscopy with laparoscopic hernia
repair or laparoscopy with open hernia repair? Also the
approaches for bowel resection or omental resection need
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to be carefully defined during the design of the study.
Subgroup stratification into inguinal and pelvic floor
hernia is also important to compare the result between
totally laparoscopic against hybrid and open laparotomy
approaches. These details are required to allow effective
comparison between totally laparoscopic approach, hybrid
approach and open approach. The result of the future
investigations will have significant impact on the post-
operative outcome for patients suffer from emergency
hernia conditions.
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