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Abstract

Introduction: Acute small bowel obstruction (SBO) is an urgent medical condition. Its diagnosis is based mainly on
a clinical examination followed by confirmatory simple routine radiological examinations such as plain X-ray of the
abdominal cavity or computed tomography (CT). However, a real surgical challenge is not a decision whether to
perform a surgery, but a decision when and how to perform it.

Aim: To determine the place of laparoscopy in contemporary management of acute SBO based on the current literature.
Material and methods: A review of the literature based on the Medline database and including mainly the period of
2013-2017 was performed.

Conclusions: With regard to SBO, laparoscopy is a technique showing its advantages resulting from a minimally
invasive approach. However, SBO is still a condition where the use of laparoscopy is limited mainly to selected cases
such as SBO caused by single adhesions or foreign bodies. A basic limitation of using this technique is advanced and

complicated SBO and lack of sufficient technical skills of the surgeon.
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Introduction

Classic causes of mechanical small bowel ob-
struction (SBO) are divided into external, internal
and intramural. The first group is the most common,
and its mechanism of action includes compression
of the intestinal wall from the outside, resulting in
intestinal obstruction, and it includes various in-
traperitoneal adhesions (60-75%), cancer lesions
(20%), hernia (10-20%, including internal hernia
which is more and more common, especially after
bariatric procedures — 1-2%), intussusception and
other (5%). Internal causes of SBO include, among
others, various foreign bodies: foreign bodies that
have been swallowed, bile calculi, bezoars (2-4%) or
even parasites. Additionally, causes of impaired pa-
tency of the gastrointestinal tract may be associated
with intestinal inflammation, intestinal wall fibrosis
secondary to a trauma, bowel anastomotic stenoses,

intestinal ischaemia or radiation therapy complica-
tions. These intramural causes are observed in ap-
proximately 5% of all cases of SBO [1-4].

Initial management in a patient diagnosed with
intestinal obstruction is associated with rapid diag-
nostic and therapeutic management. It is not always
associated with a need to perform an emergency
surgical procedure. Routine management measures
depend, to some extent, on possible causes of ob-
struction and include correction of fluid and elec-
trolyte imbalance, management of pain and vomit-
ing, gastric decompression and patient monitoring.
A decision regarding a surgical intervention is made
dynamically, considering the patient’s general con-
dition, the probable cause of obstruction, as well
as the intensity and dynamics of its symptoms. In
extreme cases, such as cases with coexisting isch-
aemia and secondary intestinal gangrene, a surgical
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intervention introduced at the appropriate time may
even affect the patient’s survival.

When looking at epidemiological data, it seems
obvious that the most common causes of interven-
tions for SBO include fibrous adhesions, which are
a pathogenetic consequence of impaired integrity of
the peritoneum, inflammatory processes, and sec-
ondary imbalance between intraperitoneal repairs
and fibrinolysis. Such disorders lead to damage of
phospholipid barriers isolating individual peritoneal
membranes between which adhesions are formed
[5]. These processes are especially severe in younger
patients (below 60 years) and patients in whom the
peritoneal integrity was lost due to medical proce-
dures or traumas [6].

A literature review regarding SBO unequivocally
indicates that laparoscopy is a method that becomes
an effective tool in the surgeon’s hands if patients
have been selected appropriately. Moreover, it offers
all the advantages of a minimally invasive procedure
(reduced surgical trauma).

Aim
To determine the place of laparoscopy in con-

temporary management of acute SBO based on the
current literature.

Material and methods

A review of the literature based on the Medline
database and including mainly the period of 2013-
2017 was performed. The analysis included only
publications presenting adult patients and such that
provided relatively reliable clinical data regarding
this problem.

Results and discussion

Acute SBO is an urgent medical condition ob-
served in almost 16% of all acute surgical cases
(USA), and it requires urgent medical decisions on
how to proceed. So far, the literature includes dis-
cussions over superiority of surgical methods over
conservative treatment and discussions over the op-
posite approach [7, 8].

It is relatively easy to diagnose this condition,
as its diagnosis is based mainly on a clinical ex-
amination followed by confirmatory simple rou-
tine radiological examinations such as plain X-ray
of the abdominal cavity or computed tomography
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(CT). This latter examination is especially impor-
tant with regard to precise detection of causes
of obstruction, especially other than postopera-
tive adhesions or strangulation, and at the same
time its sensitivity and specificity reach 90% [5,
9]. Computed tomography is also important when
planning a delay of a surgical intervention [7].
A routine ultrasound examination that is often
underestimated due to technical issues caused by
excessive intestinal gases may be diagnostically
helpful especially in cases where intestinal ischae-
mia is also observed [5].

However, the real surgical challenge is not the de-
cision whether to perform surgery, but the decision
when and how to perform it. If symptoms progress
dynamically, even hours may decide on the patient’s
fate. When symptoms are less intense and suba-
cute, some surgeons allow 3-5 days for conservative
treatment, after which a final decision about a surgi-
cal intervention has to be made [10]. Based on stud-
ies, some predictive parameters that may help make
a decision to qualify patients for surgical treatment
have also been determined. They include older age,
presence of ascites, significant retention of gastric
contents decompressed by a nasogastric tube or
mesenteric swelling visible on CT [7, 11]. One should
remember that in all cases surgical treatment alone
is associated with statistically better long-term re-
sults and a statistically lower rate of recurrence of
adhesions compared to conservative treatment; in
the latter case as many as 31-40% of patients will
have another obstruction that will require surgical
treatment the most frequently [5, 7, 12]. Despite
such data, it is necessary to proceed with caution,
especially in the elderly, when assessing eligibility
for surgical intervention.

As intraperitoneal adhesions are predominant
with regard to epidemiology, the majority of reports
describing surgical treatment for SBO are dedicated
to this condition. With regard to this condition, a tra-
ditional approach still includes access to the peri-
toneal cavity via laparotomy, and one forgets that
such abdominal opening is associated with a higher
risk of subsequent postoperative adhesions. It is es-
timated that up to 30% of patients receiving such
treatment will be considered eligible for another
surgical procedure due to disease recurrence [4, 13].
On the other hand, based on the analyses of clinical
material it was determined that when using a lapa-
roscopy technique alone in various abdominal proce-
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dures the rate of adhesion complications is reduced
by as much as 45% [14].

The remaining indications for an intervention,
mentioned above, are usually subjects of “case re-
ports” or retrospective analyses with very small
groups of patients. So far, there are no objective
randomised clinical trials that could unequivocally
determine appropriate eligibility criteria for a lap-
aroscopic or open intervention in the case of SBO.
An ongoing randomized controlled trial comparing
a laparoscopic and classic approach in acute adhe-
sive SBO will end in 2018 [15].

The main reason why a video approach is rela-
tively unpopular in the treatment of mild SBO, espe-
cially adhesive obstruction, is a traditional, mainly
historical, approach to its indications. In acute con-
ditions, such as acute appendicitis or cholecystitis,
minimally invasive procedures are a gold standard.
However, gastrointestinal obstruction was one of
the first contraindications for laparoscopy, but with
time it has been changed to a relative contraindi-
cation. This approach has been explained variously.
Firstly, laparoscopic surgery in the field with a lim-
ited space due to loop distension exposed patients
to a significantly higher risk of iatrogenic damage
to the intestinal wall and all associated consequenc-
es, especially when a trauma went unnoticed during
surgery [16, 17]. Then, animal studies demonstrat-
ed that iatrogenic perforation of an intestinal loop
with secondary emptying of its contents when high
pressure due to pneumoperitoneum is present may
favour greater dynamics of bacterial translocation
into blood, combined with the most serious septic
consequences for a patient [18]. Due to all these
factors even experienced surgeons approach such
procedures with great caution.

Despite this, the first reports regarding attempts
to use laparoscopy in the treatment of adhesive SBO
are from the 1980s/1990s, when a minimally inva-
sive approach only started its revolution in surgery
[19]. As early as in this period Buianov et al. de-
scribed the efficacy of laparoscopy in the diagnosis
of acute SBO, which reached 94% [20]. Until now, the
literature includes almost only retrospective analy-
ses of small groups of patients and case reports
and single meta-analyses regarding the problem of
applying laparoscopy in SBO, such as an analysis by
Li et al. in a group of 334 patients [21].

An answer to the question about the contempo-
rary role of laparoscopy in cases of obstruction re-
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gards three aspects. First of all, laparoscopy may be
treated as a final diagnostic tool that not only looks
for the disease background but also definitively de-
termines further surgical management with a mini-
mum risk of complications. Moreover, with laparosco-
py it is possible to locate a source of disease precisely
and to perform a minimal incision that is optimally
located under visual monitoring — the laparoscopic
assisted open approach. And finally, laparoscopy may
be used as a definitive therapeutic method with all
its commonly known advantages [3, 4, 22].

In cases where gastrointestinal obstruction is ob-
served when an intestinal loop overhangs or is ro-
tated over a single fibrous band that only has to be
cut and possibly coagulated, laparoscopy seems to
be an ideal indication. Additionally, in cases where
the background of SBO is not serious, improvement
of patient comfort in the postoperative period, in-
cluding shortened hospitalisation time, reduced rate
of postoperative complications, hernia and pain, and
reduced period of paralytic ileus, seems to be vital
when selecting a method. Therefore, these elements
have become a basis for analyses available in the
literature.

In their statistical analysis Hackenberg et al. com-
pared lysis of adhesions causing SBO using an open
and laparoscopic approach and found statistically
significant differences in favour of a minimally inva-
sive procedure with regard to hospitalisation time
(p = 0.007) and the use of operating theatre time
(p = 0.01). They did not observe any significant
differences regarding the number and severity of
postoperative complications, including the rate of
iatrogenic intestinal injury, which is the most im-
portant. However, as selection of patients into both
study groups under comparison was not perfect, the
obtained results have to be interpreted with some
reservation. The conclusions emphasise benefits of
the video approach, but based on their extensive
experience the authors also concluded that clinical
manifestation, medical history (especially surgical
procedures in the past) and comorbidities should be
considered when determining eligibility for a spe-
cific surgical procedure, and laparoscopy shows its
advantages only in a selected group of patients [17].
Similar results were obtained by Kelly et al. in their
retrospective study on a group of 9617 patients op-
erated on due to SBO, 14.9% of whom underwent
laparoscopy; they concluded that laparoscopy was
associated with a significantly shorter time of hos-

457



Jacek Szeliga, Marek Jackowski

pitalisation (p < 0.0001) and of a procedure alone
(p < 0.0001). Moreover, in patients operated on
with @ minimally invasive procedure there was also
a significantly lower rate of complications, including
surgical wound complications (OR = 0.7, 95% Cl:
0.58-0.85, p < 0.0001; OR =0.22,95% Cl: 0.15-0.33,
p < 0.0001) [23]. Similar observations regarding
a significantly lower rate of complications associ-
ated with a laparoscopic procedure of adhesion ly-
sis were obtained by Saleh et al., who performed
a retrospective analysis of 4616 patients diagnosed
with SBO (including 919, namely 19.3% treated
laparoscopically) and demonstrated that both the
mortality rate and complications were significant-
ly lower for a video approach (p < 0.01) [24]. On
the other hand, Byrne et al., who used a video ap-
proach to perform a procedure in 30.9% out of 269
patients with SBO, confirmed beneficial effects of
a minimally invasive approach on the rate of post-
operative complications, which was significantly
lower (p = 0.002) [25]. Regarding such reports, it is
worth emphasising that the rate of conversion to
open surgery is significant, almost 39% in the latter
group, and even 42% in the publication by Nordin
and Freedman [26]. It may indicate a surgeon’s rea-
sonable approach to surgical management in this
surgical field that is so difficult for laparoscopy. This
field is bordered by significantly distended intesti-
nal loops, and therefore a procedure requires the
highest surgical skills. The wall of intestines affect-
ed by obstruction is extremely sensitive to even the
smallest mechanical traumas, and therefore some
authors consider that there is an additional high-
er risk of its damage when managing laparoscopic
tools. However, not all reports confirm this. None-
theless, the latest population analysis by Behman
et al. including 8584 cases of SBO indicates that
apart from growing popularity of a laparoscopic
approach in the treatment of adhesive SBO (an in-
crease from 4.3% to 14.3% of all surgical procedures
in the period 2005-2014), there is also a higher rate
of repair intestinal surgery due to damage of the
intestinal wall by laparoscopic tools. It has been
calculated that a video approach is associated with
a 1.6-fold risk of such damage [27].

A possibility of using a minimally invasive ap-
proach in elderly patients, namely above the age of
70 years, is also an important argument confirming
the advantages of laparoscopy. Also in such cases
results of laparoscopic procedures for SBO were
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completely comparable to laparotomy with regard to
postoperative complications [28].

Taking these data into account, one should
consider why laparoscopy is not as successful in
SBO as in other indications despite being more
and more popular and common. There is no unan-
imous answer to this question. It may be associat-
ed with technical difficulties resulting from phys-
ical limitations of the surgical field by distended
intestinal loops, as well as problems with introduc-
ing trocars into the abdominal cavity that is tightly
filled with intestines (often with adhesions), and
therefore a decision to use a minimally invasive
approach is not made even by the best laparoscop-
ic surgeons. It is also undoubtedly an argument of
opponents of a laparoscopic approach with regard
to such procedures. Taking into account observa-
tions, a conventional limit for distended intestinal
loops was set at 4 ¢cm, as this value allows for rel-
atively safe performance of surgery with minimally
invasive techniques. Moreover, it is also not recom-
mended to perform laparoscopy for SBO in cases
when the patient is not haemodynamically stable,
there is diffuse peritonitis, multiple intra-abdom-
inal abscesses and in patients after multiple sur-
gical interventions in the abdominal cavity, espe-
cially when they have been caused by adhesions.
Furthermore, one should always remember about
increased frailty and sensitivity of the intestinal
walls affected by obstruction. Therefore some au-
thors recommend performing intensive decom-
pression of the gastrointestinal tract with a naso-
gastric tube prior to the procedure [4]. Relative
contraindications to use of this technique in SBO
include insufficient expertise regarding manage-
ment of laparoscopic tools.

The above data regard cases of SBO caused by
obstruction due to fibrous adhesions. There are also
many reports, mainly case reports, showing the effi-
cacy of laparoscopy as a diagnostic and therapeutic
method in cases of SBO due to rare causes: bezoars,
bile stones, fruit pits, foreign bodies ingested whole,
inflammatory processes causing intestinal retrac-
tion, and many others. When considering eligibility
for laparoscopy, the role of precise diagnostic tests
(e.g. CT) before surgery is emphasised. As laparo-
scopic advanced techniques of intestinal suturing
and resection are common and distension of in-
testinal loops in such conditions is relatively small,
minimally invasive procedures are favoured and can
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show their natural advantages over conventional
surgery [3, 29-31].

Conclusions

With regard to SBO, laparoscopy is a technique
showing its advantages resulting from a minimally
invasive approach, including a reduced rate of com-
plications, shorter hospitalisation period or lower
consumption of analgesics. However, despite the
fact that it is so commonly used and technically ad-
vanced, SBO is still a condition where the use of lap-
aroscopy is limited in everyday practice mainly to se-
lected cases such as adhesive SBO caused by single
adhesions or foreign bodies in the gastrointestinal
tract. A basic limitation of using this technique is ad-
vanced and complicated SBO and lack of sufficient
technical skills of the surgeon.
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