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ABSTRACT
Background: Although the management of Crohn disease rests primarily in the hands of the
gastroenterologists, surgery is essential for the management of complications. While before the
introduction of modern biologic therapies some studies reported overall operative rates of 90%
at 30 years from initial diagnosis, currently it is estimated that up to 80% of patients will require
a surgical procedure within the first 10 years from diagnostic. As the laparoscopic approach gains
more ground in the armamentarium of modern surgical techniques, it seems that one of the most
important changes in the surgical approach to Crohn’s disease may be the type of access.
Material and methods: A systematic literature search was performed using the following

databases: Pub Med, Embase, the Cochrane Library and Web of Science, and the following terms:
Crohn’s disease, laparoscopic surgery, laparoscopy, minimal invasive surgery, analyzing all
articles published between 1990 and 2015.

Results: The minimal invasive approach to Crohn’s disease provides several advantages, such
as reduced inflammatory response and faster recovery. All but one studies indicated additional
long term benefits such as lower incidence of incisional hernias and postoperative adhesions.
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The disadvantages of laparoscopy reside in the high level of expertise required and a

relatively higher number of early reinterventions, even though more recent studies indicated

no statistically significant difference in terms of complication or reintervention rate. However,
most of these studies are non-randomized, thus under powering the significance of any further
recommendation. When only taking into consideration the randomized controlled studies no
differences are observed in the perioperative complication rate or late postoperative outcomes.

Conclusions: Laparoscopy seems to offer an equal or better alternative to open surgery in

terms of postoperative recovery, complication rate, incidence of incisional hernias and adhesions,

making it the perfect candidate for the treatment of the complications associated to Crohn’s
disease.
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BACKGROUND

Crohn’s disease (CD) is a chronic inflammatory bowel disease that most often involves the

terminal ileum and the colon. Even with the advance of modern medical treatment this condition
remains incurable. Although the management of Crohn’s disease rests primarily in the hands
of the gastroenterologists, surgery is essential for the management of complications. Surgery is
indicated in case of stenosis, suppurative complications, premalignant lesions, or in certain cases
when the disease does not respond to medical treatment. While way before the introduction of

modern biologic therapies the National Cooperative Crohn Disease Study reported operative

rates of 90% at 30 years since diagnosis, things did not change much during the last four decades
[1]. Nowadays it is estimated that up to 80% of patients will require a surgical procedure within

the first 10 years of diagnostic, with additional surgery in more than 25% of these cases during
the next 5 years [2]. As laparoscopy and its derivatives (single incision laparoscopy, robotic

surgery, minilaparoscopy, NOTES) gain more ground in the armamentarium of modern surgical

techniques, it seems that one of the most important changes in the surgical approach to Crohn
disease is the type of access. Therefore, an assessment of the current status of minimal invasive

surgical techniques for the treatment of Crohn’s Disease is necessary. The role of this study was
to analyze the role of laparoscopy in the armamentarium of surgical techniques, its benefits,
indications and limitations in the more extensive care pathway for CD. Special consideration was
taken for specific situations, such as pediatric cases and pregnancy.

MATERIAL AND METHODS

A systematic literature search was performed using the following databases: Pub Med

(Medline), Embase, the Cochrane Library and Web of Science. The literature search was

conducted by two reviewers, analyzing all articles published between 1990 and 2015. The authors
additionally performed a manual search of the reference lists and other related studies. Only the
articles included in peer-review journals were taken into consideration. All candidate articles
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were evaluated by two independent reviewers (V Surlin and S Patrascu) and the discrepancies
were managed by discussion. Case reports and animal experimental studies were excluded. We
searched for the following terms: Crohn’s disease, laparoscopic surgery, laparoscopy, minimal
invasive surgery. The search was limited to English and French articles.

RESULTS

The initial selection process identified 135 articles from a total of 370, out of which 44 were
reviews. Independent evaluation excluded another 15.

Indications for Surgery

Usually, the aim of any treatment used in Crohn’s disease is to treat the acute disease, to
induce clinical remission and to maintain this clinical response [3]. Before the introduction of
anti-TNF (tumor necrosis factor) medication, surgery had the prominent role in the treatment
of Crohn’s disease, with some studies reporting incidences of surgical procedures in up to 60%
of the cases during the first 5 years since diagnosis [4]. Currently, indications for surgery are
limited to specific situations, depending on disease severity, location, and disease-associated
complications. Still, surgery is acknowledged as a potentially curative method in case of CD
limited to the colon, when total colectomy with ileostomy can be advised. Otherwise, the usual
indications for surgical procedure are the complications of CD, the medically refractory disease
or side effects of medication [5,6].

Perioperative Management

To maximize the postoperative results of surgery and to decrease the postoperative
complication rate it is mandatory to have a full diagnosis with exact reference to the presence,
extent, and severity of the disease.
In order to have a correct preoperative diagnosis, which takes into account the existence of
active disease and complications (fistulas, strictures, or abscesses), and checking for the presence
of dysplasia or cancer, it is mandatory to undergo a composite of diagnostic tests, which may
include several of the following: upper and lower endoscopy, video capsule endoscopy, small
bowel radiography and transabdominal imaging such as CT and MRI [3].
The perioperative use of corticosteroids increases the postoperative complication rate,
especially the risk for postoperative infections, contrary to azathioprine, 6-mercaptopurine and
infliximab administration which does not seem to influence the postoperative complication rate
[3]. Special consideration must be paid to narcotic analgesia, which should only be used in the
perioperative setting, due to the high risk of tolerance and abuse [7,8].

Laparoscopy in Crohn’s Disease

In its early stages, laparoscopy was used mainly as a diagnostic tool for selected cases of
Crohn’s disease. However, it is Milson who is credited with the first laparoscopic therapeutic
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procedure in 1993, when he published the first study presenting his initial experience with
laparoscopically assisted ileocolectomy in Crohn’s disease [9]. Nowadays laparoscopic techniques
are shown to be more advantageous in certain cases in terms of decreased pain, a faster recovery
of normal intestinal motility, reduced hospital stay and better cosmesis [5,10]. Furthermore,
the perioperative complication rate in case of laparoscopic access seems to be lower than open
surgery. Laparoscopy in Crohn’s disease may provide, however, another important advantage - a
reduced postoperative inflammatory response -which is normally associated with the minimal
invasive approach, and which could be beneficial in an already immune suppressed patient.
The association between drug-induced immunosuppression and postoperative alteration of the
inflammatory response is probably responsible for the high incidence of wound complications
associated to open surgery. Laparoscopy seems to overcome this drawback, showing a significant
reduction of this type of complications, especially the surgical site infections, leading to shorter
hospitalization and lower treatment costs [11,12]. All but one studies indicated additional long
term benefits such as lower incidence of incisional hernias and postoperative adhesions [13].
The disadvantages of laparoscopy reside in the high level of expertise required and a higher
number of early reinterventions in some of the series, even though more recent studies show
no statistically significant difference in the rate of complications [13,14]. However most of the
studies found on this topic are non-randomized, thus underpowering the significance of any
further recommendation. Randomization is however difficult to achieve in clinical practice due
to the often unpredictable presentations and widespread digestive involvement of this pathology.
When taking into consideration only the randomized controlled trials (RCT) no differences are
observed in the perioperative complication rate or late postoperative outcomes, but the small
number of patients included in these studies seriously limit any conclusive results.

Short term results

In a prospective non-randomized study by Fichera et al on ileocolonic Crohn’s disease, the
authors observed a lower narcotic requirement, lower blood loss, shorter hospital stay, fewer late
small bowel obstructions, and similar postoperative complications including one anastomotic
leak that required reoperation for each group [15]. A systematic review by Polle et al, assessing
the short-term advantages of laparoscopic resection over open surgery for ileocolic CD, showed
no difference in term of postoperative complications, but shorter overall hospital stays and
acceptable conversion rates varying between 0 and 16.7%. Yet again, only 2 of the 14 studies
included in this analysis were RCT and another 2 were case-matched studies [16].

Long term results

Laparoscopy offers similar or better results compared to open surgery in terms of late
complications such as incisional hernias and adherences. There is also a decrease in radiologic
and endoscopic recurrence rate in case of laparoscopic access [17,18]. Functional outcome
and quality of life are similar but cosmetic results, especially for women are better also after
laparoscopic interventions [18].
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Risk factors
There is a growing number of risk factors that are being incriminated in the postoperative
results of the surgical procedures for CD, varying from socio-demographics to metabolism
or pharmacologic agents, many of which have not yet been statistically proven to have any
role as a surgical risk factor. Moreover, laparoscopy by itself could be a protective factor for
the postoperative course and local recurrences, when compared to open access, as previously
discussed. Ethnicity does not seem to influence the outcomes of surgery when open and
laparoscopic approach was compared [19]. However, malnutrition and recurrent clinical episodes
are known risk factors for anastomotic-associated complications and intra-abdominal sepsis,
for both open and laparoscopic procedures [20-22]. It seems that preoperative intra-abdominal
sepsis alone can significantly affect the outcomes of surgery, especially in terms of anastomoticassociated complications [21]. Long term steroid usage, such as ≥20 mg prednisolone for more
than 6 weeks, could be a risk factor for surgical complications, for both laparoscopy and open
surgery, making significant difference for any of the approaches [21,23].

Intracorporeal anastomosis

In a prospective study on 80 patients, Bergamaschi observed better outcome for laparoscopic
ileocolic resection with intracorporeal vascular division and anastomosis in selected patients
with refractory Crohn’s disease. Patients with perforated Crohn’s disease, frozen abdomen and
recurrences in Crohn’s disease following resection were excluded from this study [24]. However,
it is certain that there are more factors involved in the final outcome of the anastomosis, as
indicated by a meta-analysis on 661 patients by Simillis et al [25]. It seems that in patients with
CD the end-to-end anastomosis performed in ileocolonic resection had a higher anastomotic leak
rate and post-operative complications compared to side-to-side anastomosis [25]. To this date,
side to side anastomosis is the preferred type of anastomosis in laparoscopic surgery.

Laparoscopy in fistulas

The penetrating Crohn’s disease, as it is described in the Montreal classification, better known
as fistulizing Crohn’s disease, accounts for a variety of pathological entities defined as abnormal
connection between 2 epithelialized surfaces, one of which usually involving the gut. Two types
of fistulas have been described: the “simple” ileo-ileal fistulas and the “complex”, ileo-vesical,
ileo-colonic, ileo-salpingeal or colo-colic fistulas, the resection of which is more technically
demanding and is associated with a higher morbidity [26]. Although laparoscopy is a feasible
and safe alternative to open surgery in case of simple, entero-enteral fistulas, the choice for the
laparoscopic approach for the surgical management of complex entero-visceral fistulas has been
a matter of debate. Most often, the existence of an abscess, complex fistula or an inflammatory
mass has been regarded as potential risk factors for conversion [27,28]. Ileo-vesical fistula is
a relatively uncommon complication of Crohn’s disease. Despite the low number of studies on
this topic, it seems that there is no statistical significance in incidence of complications between

Crohn’s Disease | www.smgebooks.com

5

Copyright  Surlin V.This book chapter is open access distributed under the Creative Commons Attribution 4.0
International License, which allows users to download, copy and build upon published articles even for commercial
purposes, as long as the author and publisher are properly credited.

laparoscopic and open surgery. Nevertheless, early intervention is advisable in ileo-vesical
fistulas due to a lower incidence of recurrence and morbidity [29]. The most frequent type of
complex fistula is the ileo-sigmoid variety, which requires, whenever possible, the closure of the
fistula with the preservation of the bowel [30].

Conversion to open surgery

It seems that fistulas and intra-abdominal abscesses, as well as recurrent disease are the
most common risk factors for conversion to open surgery. Complex cases of CD can justify a high
conversion rate in order to ensure patient safety. Thus it is advisable that complex cases should
be managed by laparoscopic approach only in experienced, high volume centers, within clinical
studies [31].

Costs of the procedure

For Duepree et al. direct costs per case were higher for laparoscopic group [13]. However
Young-Fadok et al reported lower direct and indirect costs for laparoscopic surgery compared
to open procedures. The overall cost for laparoscopic cases was significantly lower than those
for the open access ($9895 for laparoscopy compared to $13,268 for conventional surgery) [32].

Special Situations

Surgery in pregnant women
Although there is only a limited number of a study evaluating this particular aspect in the
management of CD, the indications for surgery in pregnant women, such as hemorrhage,
obstruction, perforation or abscess, do not differ from those for non-pregnant women [33-36].
However it appears that continued disease for severely ill patients poses a potentially higher risk
to the fetus than the surgical intervention in itself [33,24]. A wide ranges of procedures have been
successfully described: segmental resections, right and left hemicolectomies, proctocolectomy,
and ileostomy. Whenever an anastomosis is performed a temporary ileostomy is usually advisable
in order to reduce the risk or severity of post-operative complications, such as leak and local
abscess [36].

Surgery for pediatric patients

Although almost one third of patients are diagnosed before the age of 21, there is still limited
data on minimal invasive surgery for children with Crohn’s disease, as most recommendations
and clinical experience is based on extrapolation from studies on adult patients. For the pediatric
population, reducing the surgical stress, the postoperative pain, the hospital stays and scar
formation may be of even greater importance than in other population subgroups.
Furthermore, laparoscopy seems to be particularly beneficial in these patients as it provides
similar or decreased requirement for intravenous narcotics, shorter postoperative stay, minimal
postoperative complications and superior cosmetic results [37,38].
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Post-operative Recurrence of Crohn’s Disease
Recurrences after laparoscopy
Currently, except for total proctocolectomy for Crohn’s disease of the colon, no surgical
technique has been proven to be superior to each other in decreasing the postoperative recurrence
risk of CD. It seems that the presence of histologic disease at the surgical resection margins is no
predictor for a higher risk of recurrence [39].

Surgery, both open and laparoscopic, is not curative as the postoperative recurrence rate
remains high. The incidence varies according to a number of factors such as smoking, previous
intestinal surgery, the extension of small bowel resection and the disease behavior [40-43]. One
of the most important aspect in the incidence of postoperative recurrence is the definition of
recurrence in itself. In absence of medical treatment, a high rate of recurrences of 80-100% at 3
years is reported when colonoscopy is used as the main diagnostic parameter, in contrast to the
low incidence reported when resection rate is taken into account. In a prospective, randomized
trial comparing laparoscopic to conventional surgery for refractory ileocolic Crohn’s disease,
Milsom et al. found no clinical recurrence at a median follow-up of 20 months (range 12-45
months) [44].

Laparoscopy in recurrent CD

In case of recurrent Crohn’s disease, the results of laparoscopic resection appear to be
comparable to those for primary resection [45]. As recurrent disease is often synonymous to
complex Crohn’s disease, posing additional technical challenges even to the experienced surgeon,
it is not surprising that recurrent disease is one of the most serious risk factors for conversion to
open surgery.

Perspectives

The technical advances in the field of laparoscopic surgery, the introduction of new
instruments, as well as the accumulation of critical experience in laparoscopy have led to the
introduction of new minimal invasive techniques, such as single incision laparoscopic surgery
(SILS), minilaparoscopy, robotic-assisted surgery and other derivatives of laparoscopy.

SILS can be performed entirely through the umbilicus, thus providing better cosmesis than
multiport laparoscopy. This new approach has been successfully applied to the most common
abdominal procedures, including cholecystectomy, appendectomy, gynecological and urological
procedures. Some reports start to emerge regarding the feasibility of SILS in colon cancer and
Crohn’s disease [46]. This approach is supposed to have certain advantages, including reduced
pain, improved cosmetic results, and reduced port-site complications, which should be put in
balance with a number of possible drawbacks such as increased operative time, compromised
visualization, difficult triangulation and problems with ergonomics, which lead to high
perioperative complications and costs.
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Robotic surgery should, at least in theory, overcome these disadvantages. Recently, Tou et al

reported encouraging results in case of robotic-assisted strictureplasty [47]. Except for incidental
cases, there are very few studies specifically evaluating the impact of this new type of surgery in
Crohn’s disease [48].

Limitations of the Study

There are several aspects that limit this analysis, most notably the paucity of high quality data,

with most of the articles published so far being under-powered, retrospective studies. Another
issue that may alter the quality of this research is the heterogeneity of these studies.

CONCLUSIONS

Laparoscopy seems to offer an equal or better alternative to open surgery in terms of

postoperative recovery, complication rate, incidence of incisional hernias and adhesions, making

it the perfect candidate for the treatment of the complications associated to Crohn’s disease.
However, a good expertise is a prerequisite, especially for complicated disease.
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