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Preface

A group of pathological conditions characterized by the impaired passage of
contents from the stomach to the rectum as well as the intestinal obstruction is
associated with a very severe course, difficulty in diagnosis, and an unfavorable
outcome. Mechanical intestinal obstruction is a current problem of emergency
abdominal surgery. The frequency of intestinal obstruction is about 5 cases per
100,000, accounting for 3% to 5% of admissions to emergency surgical hospitals.
Among all types of obstruction, small bowel obstruction predominates, which is
distinguished by complex clinical manifestations and a poor prognosis. As a rule,
it occurs due to adhesions after previous operations. However, there are also rarer
causes, for example, gallstones, bezoars, and others. Large bowel obstruction,
being one of the most common and dangerous complications of colon cancer, is
observed in 15% to 75% of cases. Intestinal strangulation, caused by volvulus or
incarceration, is the most insidious due to the rapid onset of ischemia and necro-
sis of the intestine and always requires urgent surgical intervention. Intestinal
intussusception usually occurs in young children and, with timely diagnosis, can
be successfully eliminated by conservative or endoscopic methods. Written by an
international team of highly qualified specialists, this book will be of interest to
anyone engaged in emergency abdominal surgery.

Dmitry Victorovich Garbuzenko
Professor,

Department of Faculty Surgery,
South Ural State Medical University,
Chelyabinsk, Russia






Chapter1

Introductory Chapter: Nuances
of Surgical Technique for the
Treatment of Adhesive Small
Bowel Obstruction

Dmitry Garbuzenko

1. Introduction

Adhesive small bowel obstruction is one of the most formidable urgent surgical
diseases of the abdominal organs [1]. Surgeons that encounter this disease are well
aware of how insidious it is and how difficult it is to treat this pathology. Adhesive
small bowel obstruction may often be successfully resolved conservatively.
However, if conservative treatment is not effective within 72 h, and if there are
signs of peritonitis, strangulation, or bowel ischemia, surgery is necessary [2]. Very
often, a surgeon on call decides on the necessity of surgery. This surgeon might not
have a lot of experience, but has to deal with the disease face-to-face. However, even
experienced specialists may run into significant difficulties during such surgical
interventions [3]. The only way to disengage from such a situation with honor is to
strictly follow tactics and techniques developed by doctors involved in emergency
abdominal surgery. In this chapter, I would like to share the nuances of performing
surgery in patients with acute adhesive small bowel obstruction, based on more
than 35-year experience of night shifts in an urgent surgical clinic.

2. Surgical access

Despite the achievements of laparoscopic surgery, in most cases of adhesive
small bowel obstruction, surgery is performed via a wide incision of the anterior
abdominal wall. The optimal surgical approach is midline laparotomy, which,
if necessary, is extended up to the umbilicus or down to the pubic symphysis. If
the patient has previously undergone midline laparotomy, it is expedient to start
surgery with an incision upper or lower the scar. In any case, the scar, encapsulated
non-absorbable sutures, and granulation tissue are excised, and the incision is
treated with an antiseptic solution.

The parietal peritoneum in the area of the postoperative scar of the anterior
abdominal wall always has gross adhesions with aponeurosis forming the linea
alba. Moreover, as a rule, internal organs are fixed to the linea alba by adhesions.
Therefore, the peritoneum should be lifted with tweezers and opened very carefully,
since the dilated bowel loops may be easily damaged. It is better to keep the surgical
site dry for a better view but achieve it without electrocauterization. When a small
penetration into the abdominal cavity is achieved, the available area of the peritoneal
cavity is carefully examined with a finger. Next, the abdominal wall is lifted with
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a Farabeuf retractor or Maikulicz clamp applied to the aponeurosis edge, and the
adhered organs are bluntly and sharply dissected; so, the aponeurosis and parietal
peritoneum are prepared for the subsequent extension of the incision. When the
abdominal cavity is opened, the dilated loops of the small bowel tend to slip out and
should be kept with gauze pads moistened in an antiseptic solution. The gauze pads
should be fixed, so as not to accidentally leave them in the peritoneal cavity.

3. Examination of the abdominal cavity

Sometimes the cause of intestinal obstruction is detected immediately, but more
often an examination of the abdominal cavity is required. First of all, palpation
should be performed. If it yields no result, the intestine should be moved to the
left to try to isolate and examine the cecum. Obviously, the cecum is constricted
in small bowel obstruction and dilated in large bowel obstruction. When the level
of intestinal obstruction is determined, the next step is to search for an obstacle.

To identify adhesions that obstructed the small bowel, it is necessary to examine it
in the oral direction, starting from the cecum. The site of obstruction is where the
constricted small bowel becomes dilated.

Such manipulations are possible only if the bowel is moderately dilated and
adhesions are mild. Otherwise, a surgeon has to sort through the intestinal loops
sequentially, which is difficult to do without preliminary nasointestinal intubation.

4. Technique of adhesiolysis

Adhesiolysis is started when the site of obstruction is found. The dissection of
“loose” adhesions, which are more common in early adhesive bowel obstruction, is
not technically difficult. Such adhesions can be destroyed with a finger, but undue
force should not be exerted as it may lead to damage to the serous layer of the
intestine. Otherwise, adhesions may be cut with scissors. In the latter case, scissors
are used in a reverse manner. The tips of closed scissors are inserted between the
adhered organs and then opened to separate them. This helps to find the “layer”
between the bowel loops fixed to each other.

The greatest technical difficulties arise when the long portions of bowel loops
are intimately fixed to each other and/or to the parietal peritoneum. The resulting
single conglomerate is sometimes so dense that it is almost impossible to identify the
borderline between the organs. In such cases, the safest way to separate the intestine
is to excise it with the adjacent peritoneum.

To eliminate dense planar intestinal adhesions, space is created in the place
of their least severity in the direction of the posterior abdominal wall. The index
finger of the right hand is introduced into this space and the adhesions are sepa-
rated along the posterior surface of the intestinal conglomerate by pendulum-like
movements and without excessive force. As a rule, their density in this area is not
so pronounced, so there is a chance to partially release the intestinal loops located
there. After reaching some mobility, the bowel loops are rotated anteriorly, and the
dissection of adhesions is completed. If it is not possible to separate the obstruction-
causing conglomerate of the bowel loops, then, in the absence of signs of their
non-viability, an intestinal anastomosis is performed. Otherwise, a pathologically
altered portion of the small bowel is resected.

During adhesiolysis, a surgeon may inadvertently damage the wall of the
intestine, especially the dilated proximal portion. In this case, superficial slit-like
defects of the serous layer should not be sutured, since after emptying the intestines
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their edges, as a rule, are converged by themselves. If not only the serous but also
the muscle layer is damaged, seromuscular sutures should be applied with absorb-
able suture material on an atraumatic needle 4/0 or 5/0. If the intestinal lumen is
accidentally opened, the perforated area is immediately plugged to prevent the
release of contents. Strict adherence to the rules of aseptic technique is extremely
important since the microflora located in the proximal dilated loop is always highly
virulent. Therefore, in the case of abdominal contamination, there is a high risk

of infectious postoperative complications. Before suturing, the damaged portion
of the bowel should be separated from the surrounding adhesions and isolated
from the abdominal cavity with gauze pads. Then, intestinal clamps are applied
above and below the wound and the gauze pads are removed, the remnants of the
intestinal contents are aspirated, and the site of perforation and adjacent tissues are
treated with an antiseptic solution. The wound is sutured in the transverse direction
with a double-row interrupted suture by using an absorbable suture material on an
atraumatic needle 4/0-5/0.

After eliminating the obstruction, it is necessary to assess the viability of the
portion of the small bowel involved in the pathological process. Absolute signs of its
necrosis are a change in color to dark purple or black, absence of tone, peristalsis,
pulsation of the mesenteric vessels and arteries of the intestinal wall, and specific
putrefactive odor.

In doubtful cases, the altered bowel loop is immersed in the abdominal cavity
and after 15-20 min its viability is checked. During this time, a surgeon may perform
hemostasis, nasointestinal intubation, and aspirate intestinal contents. A more
aggressive way is to warm a doubtful area with gauze pads moistened with hot saline.
If these measures are not effective, the bowel is recognized as non-viable, which
serves as an indication for its resection.

5. Resection of the gangrenous small bowel

Resection of the necrotic small intestine should be performed within healthy
tissues to be sure that circulatory disturbances at the point of a cut are minimal.
Considering more pronounced microcirculatory changes in the proximal loop, the
cut should be 30-40 cm above and 15-20 cm below the site of visible necrosis. From
a practical point of view, it should be noted that, due to the significant extensibility
of the small bowel, it is impossible to determine the indicated length. Therefore, it
is necessary to visually assess the condition of the mucous layer of the remaining
bowel loops (color, bleeding, etc.). After resection, a side to side bowel anastomosis
is the most appropriate. A two-row interrupted suture is applied with absorbable
suture material on an atraumatic needle 4/0 or 5/0.

6. Nasointestinal intubation

The main indications for nasointestinal intubation in acute adhesive bowel
obstruction are the dilation of the small bowel lumen for more than 5 cm and
the need for its resection. An anesthetist in the operating room usually helps in
installing the nasointestinal tube through the nose into the stomach. After this, the
surgeon fixes the pylorus with the left hand and moves the tube tip through the
stomach into the duodenal bulb with the right hand. Next, the tube is advanced
through the duodenum by pushing its portion in the stomach. If the anatomy of
the duodenum is normal, this maneuver may be done quite simply and quickly.
However, if the duodenum is significantly deformed, the tube tip is slowly moved
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from the bulb into the vertical part of the duodenum. Then, the tube is advanced
to the lower horizontal part of the duodenum with the right hand placed under the
mesentery of the transverse colon. As a rule, from there the tube is easily moved
beyond the Treitz ligament into the jejunum. This may not work out due to the
deformation of the duodenojejunal transition, which should be eliminated. Forced
tube advancement is unacceptable due to the danger of intestinal wall perforation.

When the nasointestinal tube tip passed the Treitz ligament, the tube is
advanced through the small intestine, which is the easiest step of intubation. The
operating surgeon moves the tube through the proximal part of the bowel, while the
assistant straightens the bowel loops and directs the tube tip towards the ileocecal
transition. At this step, it is necessary to avoid the formation of excessive tube loops
in the stomach, which occur in the absence of synchronous actions of the surgeon
and the anesthetist advancing the tube into the stomach. The tube tip should not
be inserted into the cecum. The destruction of the ileocecal flap may cause colonic
contents reflux and colonization of the small intestine by fecal microflora.

If the small intestine was resected, the tube tip is installed 30-50 cm distal to the
intestinal anastomosis.

Intestinal aspiration is performed after intubation is completed. Next, it is
necessary to verify the correct location of the nasointestinal tube, since the presence
of loops, flexures, and deformations makes decompression ineffective. It is very
important to determine the location of the last lateral perforation of the tube, which
should be in the middle part of the stomach. Its displacement into the esophagus is
strictly unacceptable, because it may lead to aspiration of the gastric contents into
the respiratory tract in the postoperative period. A less dangerous mistake is to leave
the last lateral perforation in the duodenum. In this case, patients may experience
vomiting, as the cavity of the stomach is undrained. The tube may be marked with a
narrow strip of adhesive tape near the last lateral perforation to facilitate its search.

At the end of the surgery, a surgeon should check hemostasis and remove the
fluid from the abdominal cavity. The drainage tube is installed through a contraper-
ture and placed in the pelvic cavity. The anterior abdominal wall layers are sutured
with absorbable suture material.

I do not doubt that each experienced surgeon may offer personal original tech-
niques that he or she uses during surgery for acute adhesive small bowel obstruction.
Nevertheless, I would like to hope that the small nuances of the surgical technique
described in this modest essay may help to avoid big problems during such surgical
interventions.
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Chapter?2

Adhesive Small Bowel Obstruction
in the Minimally Invasive Era

Pepijn Krielen, Martijn W. J. Stommel,
Richard P. G. ten Broek and Harry van Goor

Abstract

Roughly 60% of all cases of small bowel obstruction are caused by adhesions.
Adhesions are a form of internal scar tissue, which develop in over 45-93% of
patients who undergo abdominal surgery. With this relatively high incidence,
the population at risk for adhesive small bowel obstruction (ASBO) is enormous.
Minimally invasive surgery reduces surgical wound surface and thus holds
promise to reduce adhesion formation. The use of minimally invasive techniques
results in a 50% reduction of adhesion formation as compared to open surgery.
However, since ASBO can be caused by just a single adhesive band, it is uncer-
tain whether a reduction in adhesion formation will also lead to a proportional
decrease in the incidence of ASBO. Minimally invasive surgery might also
improve operative treatment of ASBO, accelerating gastro-intestinal recovery
time and lowering the risk of recurrent ASBO associated with adhesion reforma-
tion. We will discuss recent evidence on the impact of minimally invasive surgery
on the incidence of ASBO and the role of minimally invasive surgery to resolve
ASBO. Finally, we will debate additional measures, such as the use of adhesion
barriers, to prevent adhesion formation and adhesion-related morbidity in the
minimally invasive era.

Keywords: adhesions, adhesive small bowel obstruction, minimally invasive surgery,
laparoscopy, adhesion barrier, adhesion reduction strategies

1. Introduction

As many as 60% of all episodes of small bowel obstruction (SBO) are caused by
adhesions [1]. Adhesions are attachments of abdominal structures by internal scar
tissue that are the result of healing of the peritoneum after it has been damaged,
in most cases by surgery [2]. Adhesions can be filmy or dense and be present as an
isolated band or as a ‘curtain’ or tangle with difficulty recognizing visceral struc-
tures. The degree of density and vascularization is traditionally classified using the
Ziihlke classification (Table 1) [3]. A more comprehensive and clinically relevant
classification including projected locations of adhesions is the Peritoneal Adhesion
Index (PAI) (Figure1) [4, 5].

Adhesions develop in 89-93% of patients undergoing open abdominal or
pelvic surgery [6, 7]. Incidence rates of adhesion formation are lower after mini-
mally invasive surgery, 45-62% [7, 8]. Adhesions can also develop after other
causes of peritoneal trauma, such as inflammatory conditions or radiotherapy [2].
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Grade

Description

No adhesions or insignificant adhesions

Adhesions that are filmy and easy to separate by blunt dissection

I

Adhesions with beginning vascularization that can be dissected blunt but some sharp
dissection is necessary

I

Adhesions with clear vascularization that can only be dissected using sharp dissection

v

Adhesions which strongly attached organs, dissection is only possible by sharp
dissection, damage of organs is hardly preventable

Adapted from Ref. [3].

Table 1.

Ziihlke classification.

PERITONEAL ADHESION INDEX:

Regions:

A Right upper
B Epigastrium
C Left upper
D Left flank

E Left lower
F Pelvis

G Right lower
H Right flank

I Central

L Bowel to bowel

PAI

Figure 1.

Adhesion grade: Adhesion grade score:

0 No adhesions

1 Filmy adhesions, blunt dissection

2 Strong adhesions, sharp dissection

3 Very strong vascularized adhesions, sharp

dissection, damage hardly preventable

Peritoneal adhesion index.
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The occurrence of adhesions does not only cause a lifelong risk of adhesive small
bowel obstruction (ASBO). Other clinical consequences of adhesions are dif-
ficulties during reoperation, female infertility, and chronic visceral pain; making
it the most common cause of long-term complications in peritoneal surgery [1].
The incidence of ASBO is 2-3% in the first years after surgery in all patients

who undergo abdominal or pelvic surgery [1]. The risk of ASBO depends on the
anatomical location of surgery and the extent of surgery and peritoneal injury
[1-10]. ASBO risk varies from 0.5% in abdominal wall surgery, 1.2% after upper
gastrointestinal tract surgery to 3.2% in lower gastro-intestinal tract surgery and
4.2% in pediatric surgery [1].

Given the high incidence of adhesions and adhesion-related complications,
one would assume that every surgeon is aware of the risks of adhesions. However,
awareness on the full size of the problem only arose in response to the publication
of the Surgical and Clinical Adhesion Research (SCAR) study two decades ago. The
SCAR large population based study demonstrated that one of three patients under-
going abdominal surgery is readmitted for a cause possibly related to adhesions [11].
Subsequently adhesion-related complications gained increasing awareness of clini-
cians, hospitals and vendors, and adhesion reduction strategies were introduced.
Laparoscopic surgeons hypothesized that minimally invasive surgical techniques
would reduce peritoneal injury and thereby could solve the problem of adhesion
formation. Other strategies to reduce adhesion formation were the development of
adhesion barriers, the banishment of powdered gloves, and the introduction of new
sealing devices [12].

Over the past decades, minimally invasive surgery has become the standard
approach in many surgical disciplines. The rapid introduction of minimally invasive
surgery was largely fueled by short-term benefits such as quicker recovery, reduced
pain, and better cosmetic outcome [13]. Furthermore, surgeons strongly believed in
the effectiveness of minimally invasive surgical techniques to reduce adhesion for-
mation and subsequent morbidity [14]. For this reasons adhesion barriers are only
seldomly used in minimally invasive surgery [15], and are believed to be needed
only in open surgery. Despite good evidence of effective reduction of adhesion
formation and subsequent adhesion-related morbidity, the use of adhesion barriers
in open surgery is also limited [16]. Reasons for not using adhesion barriers are the
lack of trust in adhesion reduction, the expected limited impact on adhesion-related
complications, and the costs of the barriers [15]. The limited use of adhesion barri-
ers has slowed down the research and development of adhesion-prevention strate-
gies in the past decade.

Studies on adhesion formation in minimally invasive surgery report a reduction
of approximately 50% in the extent of postoperative adhesions compared with
open surgery [7]. Unfortunately, trials comparing open and minimally invasive
surgery have not been designed and powered to compare long-term adhesion-
related outcomes [17]. Therefore, the effect of the broad implementation of mini-
mally invasive surgery on clinically relevant outcome parameters such as ASBO
and readmissions is unknown [17]. A reduction in adhesion formation, does not
necessarily correlate with a proportionate reduction in the risk of ASBO; a single
adhesive band may cause a life-threatening bowel obstruction, whereas extensive
dense abdominal adhesions may be asymptomatic [18]. Nevertheless, potential
benefits of minimally invasive surgery in preventing adhesion-related morbidity
seem compelling.

Minimally invasive surgery may also play a role in the treatment of
ASBO. Approximately 25% of patients with ASBO require surgery to resolve the
bowel obstruction [1], and recurrence rates are high [19]. The minimally invasive
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approach is hypothesized to accelerate recovery, and might also reduce risk of
regrowth of adhesions and subsequent recurrence of ASBO. A caveat is the small
working space and vulnerability of the bowel caused by the distention of the
obstructed bowel that could result in iatrogenic injuries. In this chapter, we discuss
recent evidence on the effects of the introduction of minimally invasive surgery

on the burden of adhesions and ASBO. We further discuss the role of minimally
invasive surgery in the treatment of patients with ASBO. We end with a contempla-
tion on the awareness of adhesion-related complications and the value of adhesion
barriers in minimally invasive surgery.

2. The problem of adhesive small bowel obstruction

The vast majority of adhesions develop after abdominal or pelvic surgery,
although adhesions can also form after abdominal and pelvic radiation and
peritoneal inflammation [2]. Adhesions are associated with a lifelong risk of
ASBO. Incidence and morbidity of ASBO might be somewhat difficult to estimate
and compare between studies based on different definitions for ASBO. Most
accepted definition of ASBO is an episode of SBO with the presence of adhesions
confirmed during reoperation. However, operative confirmation of adhesions is
often not possible because many ASBO episodes are managed non-operatively.
Therefore a second definition of ASBO is commonly applied: an episode of SBO
interpreted as matching ASBO on radiological imaging after excluding other poten-
tial causes of bowel obstruction e.g. hernia, tumor, bezoar.

In a systematic review, the incidence of SBO by any cause after surgery is esti-
mated 9% [1]. In 42 etiological studies on SBO, adhesions accounted for 56% of all
SBO episodes, either by operative confirmation or by excluding all other potential
causes of SBO [1]. The incidence of postoperative ASBO confirmed by surgery is
estimated at 2.4%. Depending on the type of initial surgical procedure, the inci-
dence varied between 0.5 and 4.2% [1]. As mentioned, this estimate is conservative
because most episodes of ASBO are managed non-operative.

Another way to estimate the burden of ASBO is based on population stud-
ies. In the SCAR study more than one in three patients were readmitted for a
cause possibly related to adhesions, and more than 1 in 20 patients (6%) who
underwent open abdominal or pelvic surgery were readmitted for a directly
adhesion-related cause [11]. The most common diagnosis for a directly adhesion-
related readmission was ASBO [11]. More recent population studies in the UK
and USA show that ASBO remains a major contributor to the morbidity, mortal-
ity and costs related to emergency abdominal surgery. In the UK in 2016, 51% of
all emergency laparotomies were for ASBO [20]. Similar results were found in
the USA between 2008 and 2011, where SBO needing adhesiolysis belonged to
the top 5 of emergency surgical procedures [21]. Given these numbers and the
number of patients undergoing abdominal or pelvic surgery, the impact of ASBO
on a population level is high.

ASBO causes significant morbidity and a hospital admission for SBO is associ-
ated with 2.5% mortality [1]. Initial non-operative management of ASBO includes
gastric decompression, fluid resuscitation and nil per os, which is successful in
70-90% [1-23]. In a sizable number of cases ASBO will result in emergency or
delayed, after failed initial conservative management, abdominal surgery. Open
or minimally invasive adhesiolysis to resolve the obstruction is associated with
aincidence of 6-20% enterotomies [24, 25]. In general, complex adhesiolysis
is associated with bleeding, sepsis, wound infections and increased mortality,
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even in the absence of bowel injury [26]. Mean length of hospital stay for ASBO
ranges from 4 to 13 days and generally depends the type of treatment and the
treatment complications [1].

Both operative and conservative management of ASBO are associated with a risk
of recurrent ASBO. Operative management includes repeated peritoneal injury with
risk of adhesion reformation and re-ASBO. Non-operative management of ASBO
does not dissolve abdominal adhesions and harbors the risk of a new episode of
ASBO. In a recent study of patients presenting with a first episode of ASBO, opera-
tive management was associated with a lower risk of recurrence compared with
non-operative management (13% vs. 21%) after a median follow-up of 3.6 years
[19]. The study also showed an increased risk of ASBO with every previous episode
of ASBO in accordance to findings done 25 years ago [27]. Also the time between
episodes of ASBO decreases with an increase in number of episodes [19]. Despite
the higher recurrence rate after conservative treatment, current guidelines still
recommend a trial of non-operative management of ASBO in order to avoid the risk
of complications associated with surgical intervention [28].

Effort is made to predict the severity of ASBO using peri-operative scores
[29, 30]. However, the scores are not widely adopted for clinical use. The
American Association for the Surgery of Trauma (AAST) developed a score
based on clinical, imaging, operative and pathologic criteria to grade disease
severity of ASBO [31, 32]. The AAST grade uses clinical criteria (flatus, bowel
sounds abdominal distention), pathologic criteria (bowel perforation), imaging
criteria on CT (intestinal distention, transition point, contrast flow) and opera-
tive criteria (intestinal distention, impeding bowel compromise, peritonitis)
to define the grade of ASBO on a scale from 1 to 4. A higher AAST score for
emergency ASBO is associated with an increase in length of hospital stay, pneu-
monia, and more severe complications [33]. Recently the Clinical Adhesion Score
(CLAS) was developed, measuring the full spectrum of the long-term burden
of adhesion formation in post-operative patients. CLAS calculates the overall
morbidity based on four domains: ASBO, difficulties during reoperation, female
infertility or subfertility, and chronic abdominal pain (data not yet published).
Evaluation of current and new adhesion prevention strategies regarding long-
term clinical efficacy e.g. ASBO could benefit from using CLAS.

The economic burden of ASBO is high. Operative management is the single
most important determinant of costs. However, based on fewer recurrences
of ASBO after surgical treatment, surgery may save costs at the long term
[34]. Several studies have been reported regarding the treatment costs of
ASBO. Most have important limitations reporting part of the costs or costs based
on reimbursement prices rather than true healthcare costs [35-37]. We mod-
eled in a recent study, costs for ASBO in the Netherlands using a micro-costing
method including costs of length of stay, ICU days, operative time, medication,
parenteral feeding, imaging studies and laboratory studies [38]. This model-
ing revealed total healthcare costs of patients operated for ASBO of €16305
(SD €2513) with a mean hospital stay of 16.0 + 11 days. For non-operatively
treated patients costs would be €2277 (SD €265) with a mean hospital stay
of 4.0 + 2.0 days. The majority of the costs were due to ward stay, operative
time, ICU stay and (parental) feeding. All surgical procedures for ASBO in this
study consisted of open adhesiolysis. Costs estimated in this study were higher
compared to previous estimates of treatment costs for ASBO with comparable
lengths of stay and, as a result of its design better reflecting reality [35-37]. In
the study we adhered to international guidelines for the diagnosis and treat-
ment of ASBO increasing generalizability of outcomes for developed countries.
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Nevertheless costs may vary among countries due to differences in admission
and discharge policies, and prices of diagnostics, materials, medication and
feeding.

3. Impact of minimally invasive surgery on morbidity of ASBO

It has been suggested from a few studies that the decreased adhesion formation
after minimally invasive surgery associates with a lower incidence of ASBO. This
decrease seems limited compared to open surgery as concluded from one systematic
review and one trial reported by our group [1-17]. Differences in definitions of
ASBO used, types of procedures, outcome parameters and length of follow-up in
the studies, preclude a firm conclusion on the beneficial effect of minimally inva-
sive surgery on development of ASBO.

To estimate the impact of minimally invasive surgery at a population level on
adhesion-related complications, ASBO in particular, our group recently reported
the results of the SCAR update study [39]. Over 72,000 patients, who were oper-
ated between June 2009 and June 2011, were followed for a minimum of 5 years.
Readmissions were classified, according to the initial SCAR study (1999), as
directly-related to adhesions e.g. adhesive small bowel obstruction, possibly
related to adhesions, e.g. any small bowel obstruction and reoperations potentially
complicated by adhesions e.g. right hemicolectomy years after an appendectomy.
Approximately 30% of all index procedures were minimally invasive. Patients who
underwent minimally invasive surgery were readmitted less frequently for directly
related causes compared with patients after open surgery (1.7% vs. 4.3%). Possibly
related readmissions and reoperations potentially complicated by adhesions were
also less frequent (16.0% vs. 18.2% and 8.6% vs. 15.0%). Multivariate analysis
revealed a 32% reduction in directly adhesion-related readmissions associated
with minimally invasive surgery. Readmission rates were similar when comparing
patients with open surgery in the SCAR and those in the SCAR update study. The
overall small differences found in readmission rates could be explained by the
difference in follow-up, 10 years in the SCAR study and 5 years in the SCAR update
study. Despite the finding of a small reduction in readmission rates after initial
minimally invasive surgery, the overall burden of adhesion-related readmissions on
a population level remains high.

To further elaborate differences in adhesion-related readmissions between mini-
mally invasive and open surgery, we analyzed patients with colorectal procedures
(data not yet published). This type of surgery is known for its adhesion formation
propensity and associated morbidity. Over 15,000 patients underwent colorectal
surgery of whom almost one-third with a minimally invasive approach. For open
colorectal surgery readmission rates were comparable between the SCAR study and
the SCAR update study. Minimally invasive colonic and/or rectal surgery reduced
the total number of directly adhesion-related readmissions. However in patients
who underwent a (sub)total colectomy readmission rates were over 15% irrespec-
tive of an open or minimally invasive approach. Minimally invasive surgery did not
reduce adhesion-related complications in rectal procedures. We concluded that an
extended colectomy and rectal resection do not benefit from minimally invasive
surgery regarding adhesion-related complications. We hypothesized that the large
extent of the dissection and injury to the visceral and lateral parietal peritoneum
needed in both surgical techniques abolishes the preventive effect of the minimally
invasive technique on adhesion formation to the ventral peritoneum, where the
injury is relatively limited for both approaches.
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The SCAR update study has demonstrated that minimally invasive surgery
is associated with less adhesion-related readmissions. Hence, the overall burden
of adhesion-related readmissions on a population level remains high. Adhesion
formation therefore continues to be a challenge in abdominal surgery, also in the
minimally invasive era. Minimally invasive procedures were only performed in
approximately one-third of procedures in 2009-2011, whereas currently in the
Netherlands about 75% of colonic resections are performed minimally invasive
(by laparoscopy or robot) [40]. On a population base a further decline in adhesion-
related complications can be expected with an increase of minimally invasive
abdominal operations. However, we like to warn against unbridled optimism
regarding the overall impact of minimally invasive surgery on the burden of adhe-
sions because open surgery is still being preferred when a complicated condition
is expected in the abdominal cavity e.g. after multiple previous procedures, with
large inflammatory mass or locally advanced cancer [41]. Many of these conditions
are complex specifically due to presence of adhesions at baseline surgery and the
need to perform adhesiolysis before entering the operative area. It is known that the
propensity to reform adhesions after adhesiolysis is higher than de novo adhesion
formation.

4. Management of adhesive small bowel obstruction

Adequate management of ASBO depends on an initially correct diagnosis.
Although ASBO is a common diagnosis with clear signs and symptoms, misdiag-
nosis and delayed diagnosis are a substantial clinical problem. Up to 50% of older
patients are initially not adequately diagnosed [42]. Failure to diagnose represents
70% of malpractice claims in ASBO [43, 44]. In this regard it is important to note
that patients with ASBO can initially present themselves to a variety of physicians,
including general practitioners, surgeons, internal medicine physicians, geriatri-
cians and gastroenterologists. To improve diagnosis of ASBO, multiple specialists
need to be involved in practice guidelines and protocols.

Based on expert opinion the diagnosing of ASBO includes a medical history with
an assessment of potential causes of SBO, e.g. previous abdominal surgery, inflam-
matory bowel disease, important symptoms such as vomiting, absence of stools or
flatus, intermittent colicky abdominal pain and abdominal distention. Common
pitfalls in diagnosing ASBO are the less prominent pain present in the elderly [42],
reporting of watery diarrhea by patients with an incomplete obstruction and nor-
mal stool passage in the first days after onset due to stool still present in the colon.

The recent update of the international guidelines for diagnosis and management
of ASBO gives the current best available evidence for management of ASBO once
the diagnosis of bowel obstruction has been established [28]. The first priority in
management is to establish the cause of obstruction and to determine if urgent
surgical treatment is required. ASBO is the single most common cause for SBO, the
differential diagnosis includes strangulated abdominal wall or groin hernia, tumor,
paralysis, constipation or bezoars. Laboratory tests should include blood count,
CRP, electrolytes, creatinine and lactate. Imaging studies can include water-soluble
contrast studies or computer tomography (CT) scans. CT scan is the preferred
imaging technique for the diagnosis of ASBO, it can accurately rule out other causes
of obstruction and identify patients who might require emergency surgery [28].
Water-soluble contrast enhances the diagnostic accuracy of CT scans. Signs that
might suspect ASBO on imaging studies are an abrupt change in bowel diameter
and the exclusion of other causes of SBO. The value of plain X-rays is limited [28].
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Urgent surgery is required in case of signs of ischemia, perforation or strangula-
tion of the bowel, generalized peritonitis and/or hemodynamic instability. No single
test is highly sensitive for ischemia and strangulation. Sensitivity of physical exami-
nation for the detection of strangulation is only 48% in experienced hands [45].
Laboratory tests indicating peritonitis or ischemia are a CRP above 75 and a white
blood cell count above 10.000/mm? [45-47]. Again, a CT scan is most accurate in
assessing strangulation and perforation and the need for emergency surgery [28].
CT abnormalities indicating strangulation or perforation are free intraperitoneal
air or fluid, closed loop obstruction, mesenteric edema or engorgement, mesenteric
swirling, pneumatosis intestinalis, decreased or lack of bowel enhancement or
thickened bowel wall [48-50].

If bowel obstruction is caused by adhesions, and signs of peritonitis, ischemia,
and strangulation are absent, initial conservative treatment is reportedly safe.
Conservative treatment is successful in 70-90% of all episodes of ASBO [1-23].
Conservative treatment of ASBO consists of nil per os and decompression of the
gastro-intestinal tract using a naso-gastric tube. Further management includes
fluid resuscitation, correction of electrolyte disturbances, nutritional support and
prevention of aspiration. Optimal duration of a conservative trial is debated; pro-
longed management for more than 72 h has been associated with adverse outcomes
and increased mortality [20, 51-54]. Water-soluble contrast studies seem useful in
the follow-up of conservative management of ASBO. If contrast has not reached to
colon 24-48 h following administration, continuation of conservative management
is likely to fail and surgical management should be considered [28].

An algorithm for the diagnosis and treatment of ASBO is presented in
Figure 2 [28].

4.1 Role of minimally invasive surgery in the management of ASBO

Operative treatment of ASBO historically comprises an explorative laparotomy
with adhesiolysis. The increased use of minimally invasive surgery has raised
the question whether minimally invasive surgery is feasible and effective for the
treatment of ASBO. Benefits of minimally invasive adhesiolysis are reduction of
peritoneal injury possibly resulting in less adhesion reformation, a quick recovery
and minimal post-operative pain. Twenty-five years ago the first cases of minimally
invasive surgery for treatment of ASBO have been described [55]. Thereafter a few
series were reported but adequate comparative trials are scarce [56-60]. Minimally
invasive surgery for ASBO is challenging because there is little laparoscopic working
space due to the distended bowel. Also visibility can be hampered by multiple adhe-
sions. There are concerns that minimally invasive surgery increases the risk of iat-
rogenic bowel perforations [57]. Suitability of minimally invasive surgery for ASBO
further depends on patient characteristics. In case of hemodynamic instability open
surgery is required because patients cannot tolerate the pneumoperitoneum.

One randomized trial comparing minimally invasive and open surgery for ASBO
has been performed [56]. Only patients with a high suspicion of a single adhesive
band causing the obstruction were included. Patients with confirmed or suspected
peritoneal carcinosis, known multiple adhesions, previous open surgery for endo-
metriosis, aorta, iliac vessels or Crohn’s disease, previous generalized peritonitis,
abdominal malignancy, previous abdominal radiotherapy or recent operations
within 30 days were all excluded. Patients started with conservative management
of ASBO. If the obstruction did not resolve patients were randomized between open
and laparoscopic adhesiolysis. The trial was open label, therefore patients and care
providers were not blinded. During 5 years 566 patients were included in the study,
104 patients underwent surgery, 51 were randomly assigned to the open surgery
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Figure 2.

Failure of non-operative treatment
- Persistent obstruction >72 hours
- Drainage volume >500ml on 3™ day
- Peritonitis or ischemia:

- exacerbation of pain

- CRP> 75 mgl/l

- WBC 10.000/mm?

- Free intraperitoneal fluid =500 ml

) !

=

Surgical exploration
- Open exploration
- Attempt laparoscopy when:
- sufficient experience
- <2 laparotomies in history
- expecting single adhesive band

Algorithm for the diagnosis and treatment of ASBO.

group, and 53 to the laparoscopic surgery group. Patients in the laparoscopic group

had a shorter length of stay (4.2 days) compared with the open group (5.5 days).
Mortality and postoperative complications did not differ between the groups.
The few matched cohort studies comparing minimally invasive and open

surgery for ASBO reported comparable results to those of the trial mentioned above
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[59, 60]. There seems a trend towards a faster recovery in selected patients. Studies
showed no major differences in complications or mortality. A few studies specifi-
cally addressed the potential drawbacks of the minimally invasive approach and
suggested an increased risk of bowel injury [59]. Notably, the non-matched cohorts
frequently claim large beneficial effects of the laparoscopic approach [40-58].
However, these studies have a high risk of various types of selection bias, mainly
excluding patients who are more sick or are suspected of multiple adhesions.

It seems that minimally invasive adhesiolysis holds promise for patients with
signs of a single adhesive band and an uncomplicated disease course. Further studies
are needed to identify patients who can benefit from minimally invasive adhesiolysis
and patients who can be harmed by minimally invasive treatment for ASBO.

5. Future perspectives
5.1 Awareness of adhesions formation by minimally invasive surgery

Morbidity of adhesion formation in minimally invasive surgery is often under-
estimated. Less than 25% of surgeons and 5-83% of gynecologists routinely inform
their patients about adhesions and the life term risk of adhesion-related complica-
tions [14-62]. However, recent evidence shows that adhesion-related morbidity
remains high in the minimally invasive era [39]. Not informing patients about the
risk of adhesions might therefore be considered negligent. Increased awareness of
adhesions might create an urge for the development and refinement of adhesion
prevention strategies.

Awareness of adhesions may improve by growing awareness for intra-operative
complications in general. Impact of adhesions on the operative course of reop-
erations for ASBO or other indications is often underreported. In a prospective
comparison of operative notes and observation by an independent researcher, one
in seven iatrogenic bowel injuries was not reported in operative notes, and almost
one in three minor injuries [63]. In recent years, there is increasing scientific
interest in the consequences of intra-operative events. IAEs are associated with
40% more hospital admissions, a twofold higher readmission rate, and with worse
post-operative outcome [64-70]. Recently the Classification of Intraoperative
Complications (CLASSIC) has been developed as a new tool for systematic clas-
sification for intra-operative complications (iAEs) [71]. CLASSIC defines iAEs as
any deviation from the ideal intraoperative course, including technical failures,
surgical and anesthesiological difficulties. The score has been update to five grades
of severity (https://clinicaltrials.gov/ct2/show/NCT03009929). Lysis of adhesions
at reoperations is associated with post-operative increase of sepsis, intra-abdominal
complications, wound infections, longer hospital stay, and higher hospital costs
[26-72]. As such, adhesiolysis qualifies as an iAE if adhesiolysis is not the intended
surgical procedure. We currently investigate the contribution of adhesiolysis and
associated intra-operative complications e.g. bleeding, inadvertent enterotomy to
the CLASSIC.

Recent published guidelines may also increase awareness of adhesions and
treatment of ASBO [28]. An old saying on ASBO is ‘you must not let the sun rise on
ASBO:;, all patients presenting with ASBO were operated if conservative manage-
ment failed to resolve the bowel obstruction within 24 h. Recent insights report that
a conservative trial can safely be prolonged to 72 h [51, 52]. The current guideline
states that conservative treatment should be instigated in all patients without signs
of ischemia, perforation or strangulation of the bowel, generalized peritonitis
and/or hemodynamic instability [28]. Contradictory, some studies report lower
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recurrence rates of ASBO after surgical management of ASBO [19-27]. A further
disadvantage of prolonged conservative management is the further clinical deterio-
ration of highly comorbid patients who receive starvation treatment for a few days
[73]. Minimally invasive surgery could change the paradigm again towards earlier
surgical intervention because of faster recovery, reduced length of hospital stay and
the mentioned lower recurrence rates of ASBO.

5.2 Adhesion reduction strategies

Considering the high impact of adhesion-related complications on a population
level that is not substantially decreased by minimally invasive surgery, there is a
pressing need to develop new adhesion reduction strategies.

Until now the most promising approach for reduction of adhesion formation is
routinely applying an adhesion barrier. Adhesion barriers are bioresorbable liquids,
gels or films that keep injured peritoneal wound surfaces separated. During separa-
tion the peritoneal wound can heal with restoration of peritoneal tissue morphol-
ogy and function without ‘scarring’ (adhesions). A large systematic review and
meta-analysis in 2014 of 28 trials (n = 5191) showed benefits of several adhesion
barriers in predominantly open abdominal surgery [16]. However, adhesion barriers
are seldomly applied in abdominal or pelvic surgery [14]. Only 1 in 7 surgeons ever
uses adhesion barriers [14]. Reluctance of surgeons to use adhesions barriers seems
caused by doubts about cost-effectiveness and the need and possibility of adhesion
prevention in minimally invasive surgery.

Cost-effectiveness of adhesion prevention in minimally invasive surgery is an
important perquisite for implementation in every day practice. We performed a
modeling study on cost-effectiveness of adhesion barriers in minimally invasive
procedures with a high risk of adhesion formation [74]. Two strategies were com-
pared: current clinical practice (colorectal surgery without the use of an adhesion
barrier) and colorectal surgery with the use of an adhesion barrier (hyaluronate
carboxymethylcellulose). Whilst hyaluronate carboxymethylcellulose as such is
not applicable in minimally invasive surgery and a gel form has not properly been
studied in minimally invasive surgery, probabilities were extrapolated from data of
open colorectal surgery. Probability estimates were derived from literature. Costs of
treatment of ASBO were derived from our previous report [38]. Cost of hyaluronate
carboxymethylcellulose was estimated on $630, based on the mean number of films
used in studies on hyaluronate carboxymethylcellulose [12-75]. We concluded that
using an adhesion barrier was more effective than not using a barrier in minimally
invasive surgery, but it was more expensive. However, mean expected direct
healthcare costs in the 4 years following index surgery increased with only $163 per
patient. Cost estimates in this modeling study only included direct health care costs.
Societal costs (e.g. absence from work) were not modeled in this study. Therefore an
increase of $163 in direct health care may be neglectable considering potential gain
in societal costs. Further research is needed on long term savings regarding socio-
economic costs with adhesion barriers also including the new SCAR update data of
minimally invasive surgery.

An important limitation of most barriers is the inability to properly use these
in minimally invasive surgery. Most barriers were developed more than two to
three decades ago and were films intended for use in open surgery. This limitation
and the disregard needing barriers in minimally invasive surgery have impeded
implementation and continued research and development of barriers suitable
for minimally invasive surgery (and open surgery). Recently some new barriers
have been developed suitable for minimally invasive surgery. Studies on these new
barriers are performed mostly in gynecologic populations, and show effectiveness
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reducing adhesions [76, 77]. The important next step in adhesion prevention is the
development of a new generation of barriers suitable for minimally invasive use

in general surgery [78, 79]. Using increased knowledge of the pathophysiology of
adhesions, new barriers consist of bioactive and targeted technology e.g. modula-
tion of inflammation [2]. Pilpel and colleagues developed a liquid solution modulat-
ing the fibrin matrix which is generated by the hemostatic system after peritoneal
injury [80]. This novel therapy is currently tested in animal models. Roberston and
colleagues are testing a drug (L-Alanyl-L-Glutamine) to regulate the formation

of adhesions due to hypoxia and oxidative stress caused by surgical injury of the
vascular supply to the tissue caused by surgical intervention [81]. The first results
of this drug in a double-blinded placebo controlled study show that L-Alanyl-
L-Glutamine is safe to use and is effective at reducing adhesion formation after
laparoscopic myomectomies [82]. Definitive results from this study are expected in
due time. When proven safe, effective and affordable in patients, these new bioac-
tive and targeted technology agents should be administered during index minimally
invasive surgery to break the sequence of intra- and postoperative adhesion-(re)
formation related complications.

6. Conclusions

Adhesion-related morbidity remains a clinically relevant problem in the mini-
mally invasive era. Minimally invasive surgery is associated with only a modest
reduction in adhesion-related readmissions and incidence of ASBO. The growing
body of scientific evidence provides the clinician with a firm guideline for the diag-
nosis and treatment of ASBO. Minimally invasive surgery in the management of
ASBO appears to be safe and effective alternative to open adhesiolysis, however in
a very selected patient group. To allow as many patients as possible to benefit from
a minimally invasive approach future research should focus on the selection crite-
ria for minimally invasive surgery in ASBO. Adhesion-related morbidity is often
underestimated and complications of adhesiolysis underreported. Raising aware-
ness of adhesions therefore remains important. Using newly proposed scores for
intraoperative complications, may increase awareness for the intra-operative events
caused by adhesions. Adhesion barriers can safely reduce adhesion formation, are
cost-effective in open colorectal surgery and effective with slightly higher costs in
minimally invasive surgery. Future research should focus on new bioactive barriers
that are easily applicable in minimally invasive abdominal surgery and safe to use.
Preventing adhesions during first minimally invasive surgery is key to break the
sequence of intra- and postoperative adhesion (re)formation related complications.
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Gallstones Ileus
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Abstract

The ileus of gallstones is a rare complication of cholelithiasis which occurs in
less than 1% of patients and is the cause of 1-4% of cases of obstruction of the
small intestine. The pathogenesis involves the formation of a bilioenteric fistula.
Abdominal computed tomography (CT) shows pneumobilia, dilated loops of small
intestine, and ectopic gallstones that obstruct the intestinal lumen. In literature,
enterolithotomy is the most frequently used procedure for the ileum of gallstones.
Enterolithotomy plus cholecystectomy and/or fistulectomy are indicated only
in selected patients. The clinical signs and symptoms depend on the site of the
obstruction and usually include abdominal pain, nausea, and vomiting. The
diagnostic test of choice is an abdominal CT scan.

Keywords: gallstone ileus, cholecystoenteric fistula, cholecystitis

1. Introduction

The biliary ileum is defined as a mechanical intestinal obstruction due to the
impact of one or more gallstones in the gastrointestinal tract and is a rare compli-
cation of cholelithiasis. The term “ileum” is an improper term, since obstruction
is a true mechanical phenomenon [1, 2], while gastrointestinal obstruction from
gallstones would be an appropriate term. Biliary ileum is not very common and
diagnosis and treatment can be problematic.

1.1 Epidemiology

Biliary ileus causes 1-4% of all cases of obstruction of the small intestine. This
is 25% in patients over 65 years of age and is responsible for about three of the 10 mil-
lion admissions to hospital and 15 for about 1 million surgical procedures (0.0015%).
It is more common in women than in men with a 5:1 female-to-male ratio.

1.2 Pathophysiology

The biliary ileum is often preceded by an initial episode of acute cholecystitis.
Inflammation in the gallbladder and surrounding structures leads to the formation of
adhesion. Inflammation and the pressure effect of gallstones causes erosion through the
gallbladder wall, leading to the formation of fistulas between the gallbladder and the
adiacent portion of the gastrointestinal tract, with further passage of gallstones [3, 4].
Less commonly, a gallstone can enter the duodenum through the common bile duct and
through a dilated papilla of Vater [5]. The most frequent fistula occurs between the gall-
bladder and the duodenum due to their proximity [6-9]. The stomach, small intestine,
and transverse portion of the colon may also be involved (Table1) [1-4, 10, 11].
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Once inside the duodenal, intestinal, or gastric lumen, gallstones usually
proceed distally and can pass spontaneously through the rectum, or they can cause
obstruction. Less commonly if the bile stone is in the stomach, proximal migra-
tion can occur and the bile stone can be vomited [4]. The size of the gallstones, the
site of fistula formation, and the intestinal lumen will determine whether or not
intestinal obstruction will occur. Most gallstones less than 2-2.5 cm can pass spon-
taneously through a normal gastrointestinal tract and will be excreted in the stool
without problems [1-4]. Clavien et al. [12] reported that an obstructive gallstone
size ranges from 2 to 5 cm. Nakao et al. [6] found that gallstones had sizes ranging
from 2 to 10 cm, with an average of 4.3 cm. The obstruction site can be found in any
portion of the gastrointestinal tract. If gallstones enter the duodenum, the most
common intestinal obstruction will be the terminal ileum and ileocecal valve due to
their relatively narrow lumen and potentially less active peristalsis. Less frequently,
gallstones obstruct the proximal ileum or jejunum, especially if the gallstones
are large enough. Less common positions include the stomach and duodenum
(Bouveret syndrome) and colon (Table2) [1, 3, 4, 8, 9, 13].

The presence of diverticula, neoplasms, or intestinal stenoses secondary
to Crohn’s disease, reduce the size of the lumen and can cause an occlusion of
gallstones on the narrowing site [1-3, 14]. Biliary ileum has been reported at
anastomosis sites after partial gastrectomy and Billroth II reconstruction and after
biliointestinal bypass in two cases [15, 16]. Ischemia can develop at the occlusion
site of gallstones due to the pressure generated against the intestinal wall and proxi-
mal distension. Necrosis and perforation may occur followed by peritonitis [3]. The
presentation of the biliary ileum may be preceded by a history of previous biliary
symptoms, with rates ranging between 27 and 80% of patients [7, 12, 13, 17-19].
Acute cholecystitis can be present in 10-30% of patients at the time of intestinal
obstruction. Jaundice was found in only 15% of patients or less. Bile symptoms can
be absent in up to a third of cases [1-3, 8, 9, 12, 20, 21].

Type of fistula (%)

Colecystoduodenal 32.5t096.5

Colecystogastric 0to13.3

Colecystoduodenal 0to2,5

Colecystoileal 0to2,5

Colecystocolic 0t010.9
Table 1.

Frequency of bilio-enteric fistulas in patients with ileus from gallstones.

Place %
Duodenum 0-10.5
Stomach 0-20
Proximal ileus 0-50
Distal ileus 0-89.5
Colon 0-8.1
Undetermined 0-25
Table 2.

Place range (%).
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The biliary ileum can manifest itself as an acute, intermittent, or chronic episode
of gastrointestinal obstruction. Nausea, vomiting, cramping abdominal pain, and
variable distension are commonly present [1, 3, 8, 12, 13, 20, 22-29]. The intermit-
tent nature of pain and vomiting of the proximal gastrointestinal material, which
later becomes dark and fecaloid, is due to partial or total occlusion of gallstones
[5, 18]. The character of vomiting depends on the location of the obstruction. When
gallstones are in the stomach or upper small intestine, vomiting is mainly gastric in
content (becoming fecaloid when the ileum is obstructed). In particular, Bouveret’s
syndrome presents signs and symptoms of gastric outlet obstruction. Nausea and
vomiting were reported in 86% of cases, while abdominal pain or discomfort was
reported in 71%. If the bile stone does not completely obstruct the lumen, the
presentation will be partially obstructed. Recent weight loss, anorexia, early satiety,
and constipation can be reported by the patient. Bouveret syndrome has also been
reported to be preceded by bleeding of the upper gastrointestinal tract secondary
to duodenal erosion caused by gallstones, with hematemesis and melena, respec-
tively, in 15 and 7% [8, 9, 30, 31]. The physical examination can be nonspecific.
Patients are often seriously ill, with signs of dehydration, abdominal distension,
and decrease in intestinal peristalsis and obstructive jaundice. Fever, toxicity,
and physical signs of peritonitis can be noted if perforation of the intestinal wall
occurs. The examination can be completely normal if no obstacles are currently
present [1-4, 30].

2. Diagnosis

The symptoms and signs of the biliary ileum are mostly nonspecific [7, 26, 29].
The intermittence of symptoms could also interfere with a correct diagnosis, if the
clinical manifestations at the moment correspond to a partial obstruction or a
distal migration of the gallstones. Patients usually present 4-8 days after the onset
of symptoms, and diagnosis is usually made 3-8 days after the onset of symptoms
[1, 2, 29, 32-38]. A high index of suspicion will be useful, particularly in an elderly
patient with intestinal obstruction and previous gallstone disease; Bouveret syndrome
can be suspected in a patient with gastric outlet obstruction.

2.1 Normal abdominal radiography

Simple abdominal radiographs are of fundamental importance for establishing
the diagnosis. In 1941, Rigler et al. [39] described four radiographic signs in the
biliary ileum: (1) partial or complete intestinal obstruction; (2) pneumobilia or
contrast material in the biliary tree; (3) an aberrant limestone; and (4) changing
the position of such gallstones on serial film. The presence of two of the first
three signs was considered pathognomonic and was found in 20-50% of
cases [1, 2, 20, 37, 38, 40-44]. Although pathognomonic, Rigler’s triad ratios range
from 0 to 87% [19]. Careful inspection for pneumobilia should be performed, as it
is present in most patients with biliary ileus but is sometimes identified only in ret-
rospective observation [20, 37, 38, 41-43]. Pneumobilia can occur following previ-
ous biliary surgery or endoscopic interventions. Therefore, clinical evaluation must
be taken into account when evaluating this radiological sign [1, 2, 37, 38, 40-44]. In
1978, Balthazar et al. [45] described a fifth sign, which consists of two hydro-plane
levels in the upper right quadrant of the abdominal radiography. The medial air
fluid level corresponds to the duodenum and the lateral level to the gallbladder.
These authors found that this sign was present in 24% of patients at the time of hos-
pitalization. In Bouveret’s syndrome, a dilated stomach is expected to be seen on a
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simple abdominal radiograph due to gastric obstruction [37, 42, 43, 46-49]. Cappell
etal. [31], in a review of 64 cases of Bouveret syndrome, found pneumobilia (39%),
calcified upper right quadrant mass or gallstones (38%), and gastric distension
(23%) as relatively common findings and dilated loops of the intestine (14%).

2.2 Abdominal ultrasound

When the diagnosis is still doubtful, an abdominal ultrasound (US) will be indi-
cated for gallbladder stones, fistula, and gallstones visualization. It can also confirm
the presence of choledocholithiasis [1, 2, 50]. The use of ultrasound in combination
with abdominal radiography has been recommended to increase the sensitivity of
the diagnosis. Ultrasound is more sensitive to the detection of pneumobilia and
ectopic gallstones. The combination of abdominal and US radiography increased
the sensitivity of the diagnosis of the biliary ileum to 74% [51]. The most frequent
findings in Bouveret syndrome are gallstones in the gallbladder (53%), pneumobilia
or gallbladder fistula (45%), gallstones in the duodenum (25%), dilated or dis-
tended stomach (15%), and a contracted gallbladder (13%) [31, 41, 43, 52, 53].

2.3 Computed tomography

Computed tomography (CT) is considered superior to abdominal radiography
or US in the diagnosis of biliary ileum cases, with a sensitivity of up to 93%
[47, 51, 54-57]. The detection frequency of Rigler’s triad is higher during the CT
exam. In a retrospective study by Lassandro et al. [55-58], the Rigler triad was
observed in 77.8% of cases by CT, compared to 14.8% with radiographs and 11.1%
with the US. Intestinal loop dilation was observed in 92.6% of cases, pneumobilia in
88.9%), ectopic gallstones in 81.5%, hydroaero levels in 37%, and bilio-digestive fis-
tula in 14.8%. Yu et al. [54, 59] conducted a prospective study in which 165 patients
with acute small bowel obstruction were evaluated for biliary ileus, with retro-
spective identification of three diagnostic criteria: (1) small bowel obstruction;
(2) ectopic gallstones, both calcified and removed; and (3) abnormal gallbladder
with complete air collection, presence of hydro-aircraft levels, or fluid accumula-
tion with irregular wall. The overall sensitivity, specificity, and precision were 93,
100, and 99%, respectively. Rigler’s triad was detected only in 36% of cases. These
tomographic diagnostic criteria require further prospective validation. Current CT
scanners can describe the position of the fistula, gallstones, and gastrointestinal
obstruction with greater precision helping in therapeutic decisions [37, 56-58].

2.4 Esophagogastroduodenoscopy

In an 81-case review of Bouveret syndrome [37, 43, 59-62] in which esopha-
gogastroduodenoscopy (EGD) was performed, gastroduodenal obstruction was
revealed in all, but visualization of gallstones was only possible in 56 (69%). Among
these 56 cases, such gallstones were observed in the duodenal bulb in 51.8%, in the
postbulbar duodenum in 28.6%, in the pylorus or in the prepilorum in 17.9%, and
in one case the position was not reported. Gallstones were not recognized in 31% of
cases because they were deeply embedded in the mucosa. When gallstones are not
displayed, the diagnosis should be strongly suspected when the observed mass is
hard, convex, smooth, non-friable and non-fleshy, which are all characteristics of a
biliary calculus and can improve the sensitivity of the EGD. For such cases, US and
CT are the preferred noninvasive diagnostic tests to confirm endoscopic diagnosis,
delineate gastroduodenal anatomy, and demonstrate a cholecystoduodenal fistula
(27, 31, 52, 53, 63-65].
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3. Treatment

The main therapeutic goal is the relief of intestinal obstruction by extraction of
gallstones. Hydroelectrolytic imbalances and metabolic disorders due to intestinal
obstruction and preexisting comorbidities are common and require management
before surgery [1, 2, 14, 29, 31, 52, 53, 66-68].

There is no unanimous consensus on the surgical procedure. Current surgical
procedures are: (1) simple enterolithotomy; (2) enterolithotomy, cholecystectomy
and closure of the fistula (one-stage procedure); and (3) enterolithotomy with
cholecystectomy performed subsequently (two-stage procedure). Intestinal resec-
tion is necessary in some cases after performing the enterolithotomy.

Enterolithotomy was the most commonly performed surgical procedure.
Through an exploratory laparotomy, the gastrointestinal obstruction site is
located. A longitudinal incision is made on the antimesenteric edge proximal to the
site of obstruction of the gallstones [12, 24, 66]. Whenever possible, through light
manipulation, the bile stone is brought proximally to a non-edematous segment
of the intestine. Most of the time, this is not possible due to the degree of impact
of gallstones. Enterotomy is performed over the gallstones and extracted. Careful
closure of the enterotomy is necessary to avoid narrowing of the intestinal lumen
and cross-closure is recommended. Intestinal resection is sometimes required,
particularly in the presence of ischemia, perforation, or underlying stenosis
[12, 66]. Manual propulsion of gallstones through the ileocecal valve should be
reserved for highly selected situations due to the danger of mucosal injury and
intestinal perforation [12, 20, 24, 27, 28, 66]. Likewise, attempts to crush gallstones
in situ can damage the intestinal wall and should be avoided [20, 27, 66, 69].
Multiple gallstones can generally be extracted through a single incision freeing
the intestines and moving smaller gallstones to larger ones. In case of sigmoid
obstruction, resection that removes gallstones and underlying stenosis has been
recommended [12].

The main long-standing controversy in biliary ileum management is whether
surgery should be performed simultaneously with relief of bowel obstruction (one-
stage procedure) or later (two-stage procedure).

In 1922, Pybus successfully extracted a limestone blocking the ileum, closed
the duodenal fistula, and drained the gallbladder after removing two additional
gallstones from it. In 1929, Holz extracted a limestone at the sigmoid level, and
after removing a second limestone in the duodenum, he closed the gallbladder
fistula and removed the gallbladder. The author recommended this procedure for
patients in satisfactory general conditions. In 1957, Welch successfully performed
a one-stage surgery in a patient who was well prepared after recurrent intestinal
gallstone obstruction. The authors suggested the feasibility of the operation under
optimal conditions. In 1965, Berliner et al. [70] reported three similarly managed
and mentioned cases that when the patient is adequately hydrated with restored
serum electrolytes, it does not represent an operational risk and a one-stage surgical
procedure should be considered. The authors recommend considering the one-step
procedure in selected cases. The incidence of recurrence commonly cited is 2-5%,
but a recurrence of up to 8% has also been reported after only enterolithotomy; half
of these new onset events occurred within 30 days [71]. It should be considered that
relapse rates of 17-33% have also been reported [12, 72, 73].

The possibility of recurrent cholecystitis and acute cholangitis [12, 70] in patients
with unrepaired gallbladder fistulas or retained gallbladder has been highlighted.
Acute cholangitis has been reported in 11% of patients with cholecystoduodenal
fistula and in 60% with gallbladder colic fistula [12, 52, 53, 67, 68]. With a one-stage
procedure, further events related to gallstones are avoided [18].
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A potential long-term complication of biliary enteric fistula could be gallbladder
cancer. Bossart et al. [74] found an incidence of 15% of gallbladder carcinoma in
57 patients undergoing surgery for these fistulas, compared with 0.8% among all
patients with cholecystectomy.

On the other hand, simple enterolithotomy has long been associated with
lower mortality [13]. It should be taken into account that the severity of each case
affects the outcome of a particular surgical procedure and that mortality is not an
absolute consequence of the surgical procedure itself. In the Clavien et als [12]
report, when patients were comparable in terms of age, concomitant disease, and
APACHE II score, operational mortality and morbidity rates were not significantly
different.

In 2003, Doko et al. [75] reported a series of 30 patients with morbidity of 27.3%
in patients undergoing enterolithotomy alone and 61.1% for a one-stage procedure.
Mortality was 9% after enterolithotomy and 10.5% after a one-stage procedure. The
American Society of Anesthesiologists (ASA) scores were similar between the two
groups, but operating times were significantly longer for the one-step procedure.
Urgent fistula repair was significantly associated with postoperative complications.
The authors concluded that enterolithotomy is the procedure of choice, with a one-
stage procedure reserved for patients with acute cholecystitis, gallbladder gangrene,
or residual gallstones [12].

In 2008, Riaz et al. [76] reported their retrospective experience with 10 patients
diagnosed with bileous ileus. The choice of surgical procedure was largely deter-
mined by the patient’s clinical condition. Five patients underwent enterolithotomy
only (group 1), while the remaining five patients underwent cholecystectomy and
fistula repair (group 2). In group 1, all patients were hypertensive and diabetic. All
patients were hemodynamically unstable, with metabolic acidosis and prerenal azo-
temia. The ASA score was III or higher in all patients. In group 2, only two patients
were hypertensive and all were hemodynamically stable at presentation with an
ASA score of II. There was no operational mortality in both groups.

Many patients with biliary ileus are elderly, with comorbidities, in poor general
conditions and have a delayed diagnosis, which leads to dehydration, shock, sepsis,
or peritonitis. Relief of gastrointestinal obstruction with simple enterolithotomy is
the safest procedure for these patients [19, 21].

At laparotomy, examination and careful palpation of the entire intestine, gall-
bladder, and extrahepatic bile duct is recommended in order to rule out gallstones,
bile loss, abscesses, or necrosis [1, 2, 9, 14, 18, 77]. Cholecystectomy and fistula
repair reduce the need for reoperation and the incidence of complications related to
the persistence of the fistula, including recurrent ileus, cholecystitis, or cholangitis,
but are justified only in selected patients who are adequately stabilized in good
general condition, with good reserve cardiorespiratory and metabolic, and are able
to withstand a more prolonged operation, unless it has been clearly demonstrated
that gallstones do not remain in the gallbladder [10, 12, 21, 67, 78, 79].

According to several authors, enterolytictomy alone is the best option for most
patients with biliary ileus. The one-step procedure should only be offered to highly
selected patients with absolute indications for biliary surgery at the time of presen-
tation and who have been adequately reanimated [6, 7, 13, 21, 29, 31, 52, 53, 67].

The demonstration of gallstones, the appearance of symptoms, or a persistent
cholecystointeric fistula indicates the need for cholecystectomy, closure of the fistula,
and exploration of the common duct [18]. It has been pointed out that delayed
cholecystectomy as a second procedure is clearly justified only in cases of persis-
tence of symptoms [13, 21]. Cholecystectomy and fistula closure are recommended
4-6 weeks later [7, 13, 29, 80]. A 2.94% mortality rate has been reported in this group
of patients [25].
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4. Morbidity

The most common postoperative complication was wound infection. In 1961,
Raiford [5] observed an overall wound infection rate of 75%. Localized peritonitis,
respiratory complications, phlebitis, and recurrent obstruction due to residual
gallstones and cholangitis have also been observed. Wound infection continues to be
the most common complication, with rates of 27 and 42.5%, as reported by Clavien
et al. [12] and Rodriguez Hermosa et al. [19], respectively. Several authors have
reported no significant differences in postoperative complications between patients
treated with enterolithotomy or enterolithotomy, cholecystectomy, and closure of
fistulas [12, 21, 67, 80]. The least common complications were wound dehiscence,
cardiopulmonary and vascular complications, sepsis, intestinal and biliary fistulas,
and urinary tract infections [12, 21, 80].

5. Mortality

Biliary ileum is predominantly a geriatric disease and as many as 80-90% of
patients have concomitant medical diseases. Hypertension, diabetes, congestive
heart failure, chronic lung disease, and anemia are the most common comorbidi-
ties [25]. These associated conditions must be taken into consideration, as they can
influence the results of the treatment [1].

Mortality rates were reported up to 44% in the late 1800s, while in the first half
of the twentieth century, these rates remained between 40 and 50% [14, 22]. In
the 1990s, significant reductions in mortality were observed at 15-18%, at current
rates of less than 7% [13, 25]. In particular, simple enterolithotomy has long been
associated with a mortality of 11.7% compared to 16.9% for the one-stage procedure
(enterolithotomy plus cholecystectomy and fistula closure) [13]. As described by
Kirchmayr et al. [79], four main reasons could be responsible for the high number
of lethal courses. First of all, the biliary ileum is a disease of the elderly. Second,
concomitant diseases such as cardiorespiratory diseases and/or diabetes mellitus
are frequent. Third, due to uncommon symptoms, the diagnosis is difficult and an
average delay of 4 days from the start of symptoms to hospitalization is reported.
Fourth, postoperative recovery is also hampered; age-related complications such as
pneumonia or heart failure are more frequent than complications associated with
surgery.

The authors noted that fistula closure, performed during the initial procedure,
was independently associated with a higher mortality rate than enterolithotomy
alone. When intestinal resection was indicated, it was also associated with a higher
mortality rate than with enterolithotomy alone. However, if you consider the fact
that intestinal resection is not exactly an option but a requirement due to the condi-
tions of the intestinal segment, the mortality for those patients who underwent
enterolithotomy alone or intestinal resection is actually 6.53%.

6. Conclusions

Biliary ileum or gastrointestinal obstruction from gallstones accounts for less
than 1% of cases of gastrointestinal obstruction, with a higher frequency among
the elderly. Computed tomography has proven to be the most accurate diagnostic
modality, but validation of diagnostic criteria is required. Surgical relief of the
obstruction is the cornerstone of the treatment. Given the high incidence of
comorbidity in these patients, a good judgment is needed in the choice of the
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surgical procedure. Enterolithotomy remains the mainstay of surgical treatment. A
one-stage cholecystectomy and fistula repair are justified only in selected patients
in good general condition and adequately stabilized preoperatively. Two-stage
surgery is an option for patients with persistent symptoms after an enterolithotomy.
Extensive prospective studies of laparoscopic and endoscopic guided procedures are
planned.
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Chapter 4

Foreign Bodies and Bowel
Obstructions

Jessica Elizabeth Taylor and Devin Clegg

Abstract

Foreign body ingestion most commonly occurs in the pediatric population, with
approximately 80-90% of objects passing spontaneously in individuals who are
evaluated by medical professionals. Objects may be lodged in a variety of anatomic
locations. Only about 10% of foreign bodies progress past the stomach. Of the
10-20% of objects that fail to pass, less than 1% requires surgical intervention.
Small bowel obstructions are a rare presentation of foreign body ingestions. There
are case reports, guidelines, and retrospective reviews in the literature regarding the
management of ingested foreign bodies. In patients who do not have spontaneous
passage of foreign bodies, endoscopic and surgical techniques have been utilized
for successful retrieval. The timing and indication for endoscopic intervention is
dependent upon several factors, including the type and location of the foreign body
and is also contingent upon patient symptoms. Numerous case reports and studies
describe the successful endoscopic removal of foreign bodies in the upper and lower
gastrointestinal tract. Although the type and location of an ingested object is critical
for determining the success of endoscopic intervention, the patient’s clinical exam
and stability is also an aspect to consider when deciding on management of bowel
obstructions caused by foreign bodies.

Keywords: foreign body, ingestion, obstruction, intestine, bowel

1. Introduction

Foreign body ingestion encompasses a wide range of objects. Most often, the
patients that have ingested a foreign body are in the pediatric population, which can
lead to its own challenges in management. In adults, there is even less literature that
discusses foreign body ingestion and outcomes.

Foreign bodies can become lodged in various areas of the upper and lower
gastrointestinal tracts. There are specific characteristics of objects and certain
anatomic and physiologic regions of the gastrointestinal tract that create unique
problems regarding management of the ingested foreign body. As is demonstrated
in the pediatric literature, an algorithmic approach should be utilized to manage
adults who have ingested an object. This approach includes systematic evaluation
and work-up, determining appropriate management based on the clinical evalua-
tion, and ultimately addressing complications as they may arise during the manage-
ment process.

39 IntechOpen



Intestinal Obstructions

2. Evaluation and work-up
2.1 Clinical history

A very important aspect in the evaluation of foreign body ingestion is obtaining
an accurate history. Whether the patient is pediatric or adult, if there was a witness
to the ingestion, then determining the exact foreign body and its characteristics will
be easier to determine. Adult ingestions, like pediatric, may be intentional or unin-
tentional. Most adult foreign body ingestions occur in patients with developmental
delay, elderly individuals, and prisoners seeking a secondary gain [1]. In these
patients obtaining a history may be more challenging. The primary information that
needs to be gathered during the history of present illness is type of foreign body,
when it was ingested, and the onset of any associated symptoms [1]. When the
clinician can determine characteristics about the type of foreign body, then it makes
the decision on whether to pursue further diagnostic work-up less challenging.

Foreign bodies may be classified into several categories. Table 1 lists the catego-
ries most often ingested. In the pediatric population, household objects are the most
commonly ingested, which include coins, toys, jewelry, magnets, and batteries [1].
Following foreign body ingestion, children may present with symptoms immedi-
ately. In adults, objects such as partial dentures, razor blades, and toothbrushes have
been reported as being ingested [2]. The size of the ingested objects impacts if these
foreign bodies will become lodged and unable to pass through the gastrointestinal
tract; although, it is reported in the literature that 80-90% of ingested foreign bod-
ies pass spontaneously [3].

The European Society of Gastrointestinal Endoscopy (ESGE) Clinical
Guidelines recommend that diagnostic evaluation be considered based on the
patient’s history and symptoms. The symptoms that would indicate the presence of
an esophageal foreign body include dysphagia, odynophagia, or chest pain. Other
symptoms that may also be present include sore throat and vomiting. If the foreign
body located in the esophagus is large, it may also cause respiratory symptoms due
to compression on the trachea [1]. When the ingested foreign body has migrated
through the esophagus patients may not report any symptoms.

Aspects of the patient’s history that may be underappreciated include past
medical problems and surgical procedures. When taking an adequate history, it is
important to elucidate whether the patient has a history of inflammatory bowel
disease or known malignancies that could impact the passage of the foreign body.
Disease processes such as Crohn’s or colon cancer could cause stricturing or narrow-
ing in the gastrointestinal tract which may predispose the ingested foreign body to
cause an obstruction or other complication. The past surgical history is also impor-
tant to document, as past abdominal procedures could have altered the anatomy and
created additional areas of narrowing which may inhibit the object from passing
without complication. After obtaining a thorough history from the patient or other
witnesses, then it is appropriate to proceed to physical examination.

Ingested foreign body classifications

Blunt

Sharp

Long

Table 1.
Foreign body classifications.
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2.2 Physical examination

The importance of the physical examination should not be underestimated
when evaluating a patient with a suspected foreign body ingestion. Although the
esophagus is the most common location for a foreign body to become lodged, once
it passes into the stomach there are anatomic areas where it has a higher risk of
causing obvious signs on physical examination. If the object fails to pass through
the esophagus, there may be obvious findings on physical exam such as choking,
stridor, or dyspnea, which may be due to aspiration of saliva [1]. In contrast, if the
object becomes lodged in the stomach, then the patient may present with abdominal
tenderness and distension with associated symptoms of nausea and vomiting. The
small intestine, specifically at the ileocecal valve, is another location where a foreign
body may cause physical exam findings consistent with obstruction.

The gastrointestinal tract has several anatomic areas of narrowing, which are
listed in Table 2. One physiological angulation that has been reported to cause
difficulty in allowing foreign bodies to pass is the duodenal sweep. If an object is
lodged in one of these areas pain may be present on physical exam or as a presenting
symptom.

The areas of interest with regards to intestinal obstructions or complications
include the ileocecal valve, anus, and duodenal sweep. If the patient has undergone
prior operative procedures, in addition to the anatomic areas of narrowing, adhe-
sions or alterations in intestinal anatomy may impact the passage of an ingested
foreign body. Examining the abdomen for previous scars and evidence of surgical
procedures should be carefully performed, especially in patients who are unable to
communicate their past medical and surgical histories.

In patients who present with possible complications related to foreign body
ingestion, physical exam findings may be more concerning. Patients with a perfora-
tion due to ingested foreign body may have vitals and exam findings which include
tachycardia, fever, and peritonitis [1]. If the decision is made to admit and observe
a patient who has ingested a foreign body, then monitoring vitals and serial exams
becomes an important part in management.

2.3 Diagnostic work-up

Following a thorough history and physical examination, diagnostic work-up
should be initiated based on the information gathered from the patient. The diag-
nostic work-up can include labs and imaging. The imaging techniques discussed in
the literature ranges from plain X-rays to CT scans.

Anatomic areas of narrowing in gastrointestinal tract

Upper esophageal sphincter

Aortic arch

Left main stem bronchus

Lower esophageal sphincter

Pylorus

Ileocecal valve

Anus

Table 2.
Anatomic narrowing of GI tract.
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Once it is established that a patient has ingested a foreign body, the initial imag-
ing recommended by ESGE is plain X-ray evaluation of the neck, chest, or abdo-
men depending on the information obtained from the history. The purpose of the
imaging is to determine several key pieces of information. Plain films are useful in
establishing, initially, the actual presence of a foreign body. Second, X-rays can also
provide an estimation as to the size and location. If multiple objects are suspected
of being ingested, such as magnets, then the imaging can also help determine the
number of foreign bodies [1]. Additionally, complications such perforation or
obstruction may also be detected on initial plain films.

Other reports in the literature have discussed using serial X-rays to evaluate pas-
sage of objects, specifically magnets in the pediatric population. The protocol sug-
gested by the North American Societies of Pediatric Gastroenterology, Hepatology,
and Nutrition includes obtaining serial X-rays every 4-6 hours to monitor for
progression [4]. Although obtaining serial abdominal films is considered a diagnos-
tic study, it is also concurrently a part of the non-operative management of foreign
body ingestion.

Despite plain radiographs being recommended as the initial diagnostic imag-
ing, there is a reported false-negative rate of 47% [1]. Common objects that are not
easily visualized on X-rays include wood, chicken bones, glass, and plastic [1]. If an
adequate history supports the ingestion of an object that is difficult to visualize on
initial work-up, then further imaging should be performed. Most literature sup-
ports that if a complication of foreign body ingestion is suspected, such as perfora-
tion or obstruction, then CT scan is the imaging of choice to perform for further
evaluation [1].

Figure 1 shows a CT scan obtained in the emergency department on a patient
with mental disability and history of PICA. The patient was unable to provide a

Figure 1.
CT scan demonstrating small bowel obstruction caused by foreign body. Black arrow represents foreign body
and white arrow demonstrates patient’s functional gastrostomy tube.
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history, but per her caregivers she was noted to have increasing abdominal disten-
sion and blood coming from her ostomy. Review of the CT scan demonstrated a
foreign body causing an obstruction at the ileocecal valve.

Some literature in the pediatric population supports the use of ultrasound in
evaluating foreign bodies in the gastrointestinal tract. One published case series
showed that different sizes and types of ingested objects can be visualized using
point-of-care ultrasound. Other parts of the study demonstrated that ultrasound
can also be used to locate foreign bodies within the gastrointestinal tract as well as
look for signs of bowel obstruction. Overall, the literature is lacking with regards to
ultrasound use in foreign body ingestion, and further studies should be conducted
to determine if it is an appropriate substitute for X-ray imaging when evaluating
ingested foreign bodies [5].

3. Management
3.1Important considerations

The literature describing intestinal obstructions due to foreign bodies is replete
with case reports, citing many different strategies that are unique based on patient,
location, time course and object type, as well as facility resources. More than 100,000
foreign body ingestions are reported each year, with estimated mortality rates around
3% [6]. As previously mentioned, foreign body ingestion is most common in the
pediatric population with the peak incidence between ages 6 months and 6 years
[7]. This can also be encountered frequently by the general surgeon in the adult
population. While the management of foreign bodies is generally well described
when located in the upper gastrointestinal (GI) tract, those that pass beyond the
gastroesophageal junction and eventually into the lower GI tract are less well docu-
mented. While considering the management of these patients, you must consider
that between 80 and 95% of objects that traverse the gastroesophageal junction pass
through the gastrointestinal tract without further complication, in both pediatrics
and adults [6, 8]. Ingestions of foreign bodies or impacted food can lead to the need
for emergency endoscopic intervention in 10-20% of cases, with only about 10% of
foreign bodies progressing past the stomach, and only 1% requiring surgical inter-
vention [6, 9]. While up to 80% of total foreign body ingestions occur in pediatric
patients, in the adult population true foreign body ingestion of nonfood objects more
commonly occurs in those with psychiatric illnesses and developmental delay [10].

3.2 Initial management

With all foreign body ingestions, or in rare cases, migrations, the clinician must
decide whether the intervention is warranted, the degree of urgency needed, and
by what approach. Initial management of foreign body ingestion is first concerned
with discerning signs and symptoms of airway compression as these patients
may need a definitive airway with endotracheal intubation or other adjuncts.
Asymptomatic patients can often describe what or how the object or foreign body
was ingested which will aid in determining course of treatment. Patients who have
passed the foreign object beyond the gastroesophageal junction or into the distal
gastrointestinal tract may present with signs and symptoms of obstruction or per-
foration. This includes abdominal pain, fever, vomiting or peritonitis [8]. Patients
presenting with these symptoms often undergo imaging initially and in rare cases,
can present with obstruction or perforation secondary to previously placed surgical
materials [6, 11, 12]. Abdominal plain films can be used to follow most radiopaque
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objects, but CT scan is recommended to delineate more detail. Patients with known
foreign body ingestion can be expectantly managed with serial abdominal exams
or serial imaging as most foreign bodies that have passed through the esophagus
will be excreted without further injury. This is true even for sharp-pointed objects,
despite an increased risk of perforation [7].

Impaction, perforation, or obstruction occurs most often at areas of acute
angulation or narrowing such as the level of the cricopharyngeus muscle and the
ileocecal valve. Other areas of concern, specifically with longer shaped objects,
include the pylorus and duodenal c-loop [6]. Patients with prior GI tract surgery or
congenitally malformed guts are at increased risk for obstruction and perforation
and should be considered for intervention with any change in abdominal exam
or imaging [7]. In addition to the signs and symptoms of perforation or obstruc-
tion, persistence of an asymptomatic foreign body in the stomach can be a relative
indication for endoscopic retrieval, and those lodged distal to the stomach in a fixed
persistent location for longer than 1 week may warrant operative intervention [8]. It
has been suggested that the time required to excrete a foreign body is between 4 and
6 days, and rarely up to 4 weeks, with retention time in the duodenum being par-
ticularly important. If the object is retained in the duodenum for longer than 7 days,
it has been shown to have an increased risk of perforation [9]. Gastrointestinal
perforation requires emergent operative intervention, with bowel perforation often
managed with an open approach, but can be considered for a laparoscopic approach
depending on surgeon comfort and availability.

3.3 Endoscopic management

Urgent endoscopic management is often necessary when foreign body ingestion
results in impaction within the esophagus, especially when the object is sharp or
a button battery. It is also required to prevent aspiration when the foreign object
or food bolus impaction creates a high-grade obstruction causing difficulty in
managing secretions. Rigid and flexible esophagoscopy are both effective and safe
methods of intervention for the removal of esophageal foreign bodies [7]. As rigid
esophagoscopy requires general anesthesia, use of a flexible scope may be more
feasible in certain situations.

Foreign objects that traverse the pylorus and are located in the distal gastroin-
testinal tract can still be retrieved endoscopically in certain situations. Single and
double-balloon enteroscopy (DBE) can access the small intestine and is emerging
as areliable method of retrieval based on operator comfort and availability [9].
Accessories for the treatment of foreign bodies such as hoods, baskets and forceps
have been designed for enteroscopes. Case reports have described the successful
retrieval of retained video capsules [3, 12]. Asymptomatic patients are more likely
to be candidates for endoscopic management, but case reports have described
successful retrieval of retained objects at risk for obstruction or perforation [3]. As
DBE is minimally invasive, it theoretically should decrease the length of hospital-
ization when compared with laparotomy and laparoscopy, although a study has not
been specifically performed for this purpose.

The patient whose CT scan was shown in Figure 1 underwent colonoscopy in an
attempt to obtain the foreign body. Figure 2 demonstrates the endoscopic retrieval
of a gastrostomy tube that was causing an obstruction at the terminal ileum. The
patient had ingested the feeding tube, and it migrated through the gastrointestinal
tract until becoming lodged in the small bowel.

Other forms of lower endoscopy can also be considered based on object loca-
tion and patient characteristics and include the use of a colonoscope. Endoscopic
guidelines have been published more extensively but pertain particularly to the
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Figure 2.
Colonoscopy showing retrieval of foreign body.

management of the upper gastrointestinal tract, and in the pediatric population
[3, 7, 8, 13]. Guidelines for the management of foreign bodies in the lower gas-
trointestinal tract likely require more data and studies to be performed prior to
formal recommendations. At this time, management is trending strongly towards
the use of endoscopy for stable patients, while unstable patients or those at high-
risk for perforation are managed operatively.

3.4 Surgical management

Surgical management is often reserved for patients that present emergently with
bowel obstruction, abscess formation, or perforation secondary to the foreign body
ingestion. These patients have traditionally undergone open procedures as a first
choice, but with advances in technique and availability, laparoscopic approaches are
being more commonly reported as a successful alternative.

3.5 Laparoscopic management

Laparoscopy is an important method to consider when approaching the manage-
ment of patients with retained foreign objects in the distal gastrointestinal tract.
The trend towards minimally invasive surgery has been supported by decreased
length of hospitalization and a lower rate of complication in abdominal surgery
when compared to laparotomy. The use of this method largely depends on surgeon
comfort, training and availability, as many facilities defer to laparotomy for man-
agement due to these limiting factors.

Most of the information on laparoscopic management of intestinal obstructions
related to foreign body ingestion is anecdotal, with few studies being performed to
date. A five-patient case series from Chia et al. reported successful management
with laparoscopy after failed endoscopy. Three of five patients had abscess forma-
tion, with two patients complicated by perforation. All five had successful retrieval
of the foreign body and primary repair of the bowel with intracorporeal suturing, as
well as successful deroofing and drainage of the abscesses if needed [14]. Other case
reports have reported similar methods and results, with some describing enter-
otomy and intracorporeal repair after retrieval [11, 15].

It is important to note, that with any surgical intervention performed, it is
recommended that any potentially involved bowel be visualized for perforation or
injury. As with all bowel injuries, if greater than 50% of its circumference, resection
and anastomosis is recommended.
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3.6 Open surgical management

Laparotomy is still recommended for management of the unstable patient with
suspected or confirmed perforation or obstruction that is threatening life or bowel.
This presentation secondary to foreign body obstruction is rare, but it is important
to consider. As the management trend has shifted towards minimally invasive,
with endoscopic management often attempted first and laparoscopy considered if
available, open surgical management is often reserved for emergency or for those
facilities that do not have the resources the previously mentioned approaches [8, 9,
16, 17]. As with the laparoscopic management, the area of obstruction, perforation
or abscess formation should be localized and an enterotomy made for retrieval. If
the bowel is viable and can be repaired primarily this is recommended. If bowel
injury is greater than 50% of its circumference, resection and anastomosis is
recommended. If the patient is unstable and requires further resuscitation, or the
abdomen is grossly contaminated, damage control surgery is always a consideration
with the patient left in discontinuity after the object has been removed and further
contamination has been controlled.

Intervention upon retained foreign object is largely dependent on the character-
istics of the patient, the object, the time course and the presentation, as well as the
resources available at the facility. As the majority of foreign objects pass without
injury through the gastrointestinal tract, it is relatively rare for ingestion to result in
surgical intervention. A clear trend towards the most minimally invasive approach
has been forming, and we anticipate that the future guidelines will reflect this. The
basic principles of bowel obstruction and perforation are still the most important
factors to consider when planning your method of management and should be
adhered to.

4. Complications
4.1 Perforation

Foreign body ingestion resulting in perforation is a rare but dreaded complica-
tion. It is reported to occur following only 1% of foreign body ingestions [18]. Some
studies in the literature report that the average time from ingestion to evaluation
at a medical facility was 10.4 + 9.3 days with a wide range of 3 to 60 days [19]. The
most common presenting symptom at the time of presentation is abdominal pain,
with many patients having peritonitis on exam. Once a diagnosis of perforation is
suspected, operative exploration is warranted. The most common locations found
intra-operatively are the distal ileum and colon. Other less common locations are
the duodenum and jejunum. Reports in the literature support that longer objects
often result in more proximal intestinal perforation at the second and third portion
of the duodenum as foreign bodies are unable to pass through the physiological
angulation [20].

Although emergent surgical intervention is often the first line treatment for
perforation, there are case reports in the literature that discuss endoscopic manage-
ment [18]. Simunic et al. discussed the successful endoscopic retrieval of a sharp
foreign body from the cecum that caused a localized perforation [18]. Their report
emphasizes that clinically stable patients with localized findings on CT scan are
more likely to be successfully managed using this technique. Despite case reports
discussing the management of localized perforations, foreign body ingestions
that present as perforations do not usually manifest with minimal symptoms and
clinical stability. Consideration of endoscopic management should be on a case by
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case basis if the appropriate qualified personnel are available to assist in treatment.
Overall, surgical treatment is still the recommended course of treatment for such
complications.

4.2 Obstruction

The literature regarding foreign body ingestion causing obstruction is relatively
limited to case series at single institutions and published case reports. Review
of the available literature supports that intestinal perforation is the most com-
mon presenting complication with obstruction being the second most frequently
encountered [21].

As mentioned previously, delayed presentation following foreign body inges-
tion increases the risks for complications, such as intestinal obstruction. In patients
who present in a delayed fashion after ingestion of superabsorbent polymers, as
the time increases following ingestion, both the length of passage and amount of
water absorbed by the foreign body increases. These factors increase the likelihood
of intestinal obstruction and decrease the chance that the foreign body will pass
without either endoscopic or surgical intervention [2]. The key to preventing intes-
tinal obstruction is to pursue endoscopic intervention early when ingestion is highly
suspected but not witnessed. If obstruction is not identified in a timely fashion,
then it can lead to intestinal perforation, which has its own associated morbidity.

4.3 Bleeding

Most complications reported in the literature associated with foreign body
ingestion are related to perforation, obstruction, or fistula formation. Bleeding is
another complication that can result from foreign body ingestion. Hemorrhage can
result from direct mucosal injury from sharp objects. Bleeding may also occur due
to erosion of the mucosa caused by blunt objects. In patients who are hemodynami-
cally stable and present with gastrointestinal bleeding with a history of foreign
body ingestion, endoscopic intervention should be considered not only as a diag-
nostic tool but also as potentially therapeutic.

The ESGE recommends that endoscopy be performed within 24 hours for sharp
and long objects that are in the stomach to prevent complications such as bleeding,
perforation, and obstruction. In the pediatric population it is well documented that
button batteries, if ingested, may lead to all the above complications [1]. Although,
they are most commonly lodged in the esophagus, if they do pass into the stomach
and then into the small intestine, they may cause obstruction leading to mucosal
erosion and subsequently perforation. A patient may present with hematemesis
or lower GI bleed depending on where the object is causing mucosal erosion. It is
estimated that the risk of complications can be as high as 35% once these objects
leave the stomach [1]. With regards to adult literature, case reports have been
published showing that ingestion of sharp foreign bodies can cause life-threatening
gastrointestinal bleeding. Gattai et al. reported on a patient who had ingested glass,
which caused lacerations in the fourth portion of the duodenum that led to a severe
gastrointestinal bleed. During operative intervention the patient was found to have
a segment of jejunal diverticulum; however, the source of bleeding was not found in
the resected portion of bowel. Following small bowel resection, the patient contin-
ued to hemorrhage and was found to have active bleeding from lacerations found in
the duodenum. This case report demonstrates the severity of foreign body ingestion
and appropriate surgical management [22]. If bleeding is unable to be controlled
endoscopically, then surgical intervention is mandated. Although gastrointestinal
hemorrhage is a rare complication, its morbidity should not be underestimated.
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5. Special considerations

Bezoars are uncommon masses formed from indigestible ingested substances
in the gastrointestinal system. They were named in 1854 by Quain, after a mass
of intragastric food residue was found during autopsy [23]. They are reported to
contribute to up to 4% of small bowel obstructions [23-25]. Many are diagnosed
post-operatively as they do not have a clinically significant difference in presenta-
tion from other causes of small bowel obstruction [24]. There are different forms of
bezoars that are classified based on the content that forms the mass.

5.1 Classification

There are five types of bezoars: phytobezoars, trichobezoars, polybezoars,
pharmacobezoars, and lactobezoars [23, 25]. Phytobezoars are made of vegetable
and fruit residues, trichobezoars consist of hair, a lactobezoar is formed from dairy
products, polybezoars are caused by ingested foreign bodies, and a pharmacobezoar
is caused by medications [23]. The most common type of bezoar is the phytobezoar,
which typically consists of cellulose and hemicellulose from indigestible food
residue [23]. Trichobezoars are generally seen in individuals with trichophagia, a
psychiatric disorder that causes the compulsive eating of hair after pulling (trichotil-
lomania), usually seen in young adults and during childhood [23, 26, 27]. Most cases
of trichobezoars are reported in females, which may be attributed to the tendency
to have longer hair [26]. These bezoars are generally located in the stomach, but
prolonged or unrecognized ingestion can cause a process known as Rapunzel syn-
drome, where the hair extends from the stomach into the small intestine [23, 26, 27].
Treatment of the underlying psychiatric illness is paramount to prevent recurrence
and further complication. Trichobezoar with Rapunzel syndrome is an uncommon
diagnosis in children, with fewer than 100 cases reported [26].

5.2 Presentation

The symptoms of bezoars can differ according to size, location and the level of
obstruction. Gastric bezoars will usually present with vomiting, upper abdominal
pain and distention, which are common symptoms of obstruction [23, 24]. The
most common symptom has been reported as upper abdominal pain [24]. It is often
difficult to differentiate small bowel obstruction (SBO) secondary to bezoar from
adhesive obstruction in a patient who has had previous abdominal surgery.

The history portion of the clinical exam is often the most important in this
patient population as past surgical history and medical conditions can raise sus-
picion for a bezoar. Predisposing factors of bowel obstruction due to bezoar are
ingestion of a high-fiber diet, abnormal chewing, diminished gastric secretion and
motility, diabetics, patients with myotonic dystrophy and many other less common
factors [23-25]. High-fiber foods such as celery, pumpkins, grape skins, prunes and
especially persimmons, are a risk factor for formation [23]. Bezoars are prevalent
among patients with delayed gastric emptying such as after a gastrectomy or a
vagotomy, or secondary to diabetic autonomic neuropathy and hypothyroidism
[23-25]. Bezoar causing SBO in patients with previous gastric surgery is well known
as a late complication, although rare [25]. Incidence of post-gastrectomy bezoar
has been reported to be between 5 and 15%, and the time it takes a bezoar to form
after gastric surgery ranges from 9 months to 30 years [23, 25]. Bezoars can also be
formed primarily in the small intestine when a mechanical factor alters the small
intestinal lumen such as a diverticulum, tumor or stricture [23]. Pharmacobezoars
are usually caused by Kayexalate (sodium polystyrene sulfonate), cholestyramine
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and antacid medications [23]. Lactobezoars typically occur in low-birth-weight
newborns as a result of concentrated baby formulas [23].

An accurate preoperative diagnosis is often difficult due to lack of specific symp-
toms, and clinical presentation of an acute surgical abdomen is very rare, occurring
in 1.1% of cases [24, 25]. Most bezoars in the small bowel are found approximately
50 to 70 cm above the ileocecal valve because of narrowing with slower intestinal
motility and significant water absorption that hardens the bezoar [24]. The most
common site of obstruction is the terminal ileum [25].

5.3 Imaging

Computed-tomography is the gold standard imaging modality for diagnosing
small bowel obstruction due to bezoar [23, 24]. Contrast-enhanced CT imaging is
the most valuable method for determining the location and etiology of intestinal
obstructions [23]. The history provided by the patient in conjunction with CT
imaging findings will likely give the most complete picture. As many bezoars can
be radiolucent, plain film radiographs may have less utility. Other imaging modali-
ties that can be considered are abdominal ultrasound, which has a reportedly high
diagnostic rate of 88-93%, but this is user dependent and can be limited by patient’s
body habitus, gas accumulation and location of the obstruction [24].

5.4 Treatment

Treatment is identical to that previously described for other forms of small
bowel obstruction due to foreign body ingestion. The minimally invasive approach
of endoscopy, including double-balloon enteroscopy, may be used as a first line if
the patient is stable without perforation. Case reports have described the use of
endoscopic fragmentation, gastric lavage, enzymatic therapy or combination of
these approaches [26, 27]. Bezoars like Rapunzel syndrome require surgical removal.
Laparoscopic enterotomy and retrieval should be considered for any obstructions
not amenable to endoscopic treatment. Open surgical management should be
reserved for patients in extremis, with perforation and contamination, or based on
the availability of experienced endoscopic and laparoscopic surgeons and resources.

6. Conclusions

Foreign body ingestion can be a challenge to manage. It creates diagnostic as
well as treatment dilemmas for clinicians. Evaluation should be initiated with a
basic history and physical exam, and further imaging studies should be obtained
based on the information gathered. After appropriate work-up has been completed,
clinicians can determine the next step in management. Most foreign body ingestions
may be managed non-operatively; however, in some situations, management may
be a multidisciplinary approach that includes gastroenterologists and surgeons.
Ultimately, the patient’s clinical stability and examination should determine the
best course in management to prevent complications associated with foreign body
ingestion.
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Chapter 5

Caecal Volvulus

Paul K. Okeny

Abstract

Colonic volvulus is the third leading cause of large bowel obstruction. About
35% of these are located in the caecum. Though, relatively, a rare cause of obstruc-
tion, the incidence of caecal volvulus is steadily increasing at a rate of about 5% per
year. Mortality due to caecal volvulus may be as high as 40% especially in the pres-
ence of gangrene and sepsis. Clinical presentation may be acute and fulminant or
as a mobile caecum syndrome with intermittent abdominal pain. “Whirl,” “Coffee
bean,” and “bird beak” signs seen on computed tomography are pathognomonic.
Colectomy is the preferred treatment as it obviates any chance of recurrence. A con-
servative approach to colectomy such as limited ileocaecal resection and ileostomy
formation in critically ill patients or in those with poor physiological reserve may be
associated with better postoperative outcomes.

Keywords: caecum, volvulus, obstruction, mobile caecum, management

1. Introduction

There are records of volvulus as far back as 1550 BC and by Hippocrates who
first described treatment options such as injection of a large quantity of air or
insertion of a 10 digit suppository through the anus [1]. In modern day literature,
it was first described by Austrian pathologist Rokitansky in 1837 as an important
cause of intestinal strangulation [2]. Colonic volvulus or twisting of the large
bowel is the third leading cause of large bowel obstruction world-wide [3]. It
mainly occurs in the ‘Volvulus belt’ of Africa, Middle East, India and Russia
where it may affect a slightly younger age group compared to the rest of the
world [4, 5].

Although the incidence of caecal volvulus as a cause of colonic volvulus appears
to be increasing, the commonest sites for colonic volvulus still include sigmoid
—60%, caecum —35%, transverse colon —4%, and splenic flexure —1% [1]. This
chapter reviews the current management of caecal volvulus.

2. Epidemiology

Caecal volvulus in itself is rare but an associated mortality of nearly 40% war-
rants prompt diagnosis and treatment [6]. It has an incidence of 2.8-7.1 per million
people, is responsible for 1-1.5% of intestinal obstructions, and 25-40% of all
colonic volvulus and affects females more than males [7]. The presence of a volvu-
lus belt has already been discussed. In a large epidemiological study done by Halabi
et al. [8] over a period covering 9 years in the United States, the incidence of caecal
volvulus increased by 5% per year.
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3. Aetiology

The aetiology of caecal volvulus can be attributed to an interplay between
anatomical and other predisposing factors.

In normal embryological development, the mesentery of the right colon
gets fixed on the right posterior abdominal wall (retroperitoneum) during the
counter clockwise rotation of the caecum from left to right lower quadrant.
Abnormal fixation may lead to an excessively mobile caecum in an anatomical
anomaly called “messenterium commune” [9]. In an autopsy examination of
125 cadavers, 11.2% had freely mobile colons with a 36.8% total risk of caecal
volvulus [3, 10].

Including previous surgery — adhesions acting as fulcrum for rotation of the
mobile caecum [11], other predisposing factors include chronic constipation, distal
obstruction, prior colonoscopy, high fibre diet, psychotropic drugs, ileus and late
term pregnancy [7, 10, 12-14].

The commonest features in the aetiology of caecal volvulus are therefore cae-
cal displacement, hyperperistalsis/dysmotility and colonic distension. It may also
be associated with other congenital malformations such as Cornelia de Lange in
children [15] and situs inversus [16].

4. Pathophysiology

Caecal volvulus occurs when the caecum which forms the first part of the large
bowel undergoes an axial twist about its mesenteric pedicle leading to a closed loop
intestinal obstruction [7, 17]. Also involved in this process are the ascending colon

and terminal ileum. This should be differentiated from caecal bascule in which the
caecum folds anteriorly along a horizontal plane [7, 18, 19]. See Figures 1-3.

——

Figure 1.
Caecal volvulus with axial twist causing closed loop obstruction. Adapted from Consorti and Liu [7].
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Figure 2.
Caecal bascule. Upward fold along horizontal plane. Adapted from Consorti and Liu [7].

Figure 3.
Pictorial illustration of loop type caecal volvulus with entangled terminal ilewm from Moore et al. [22] inset
illustrates ‘whirl sign’ at the point of obstruction/torsion as seen in CT images.

Many scholars report three types of caecal volvulus [20-22]:

* Type 1in which a clockwise axial twist results in the volvulus being located in
the right lower quadrant.

* Type 2 in which both the caecum and terminal ileum get involved and ectopi-
cally located in the Left upper quadrant in an inverted position. Here, the
caecum both twists and inverts and this twist may sometimes be counter
clockwise [22]. This type is also referred to as the ‘loop type’ of caecal volvulus.
It results in a characteristically empty right iliac fossa [23].
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* Type 3 caecal volvulus also known as caecal bascule, is characterised by
absence of axial twist.

In all these types, there is potential for intestinal obstruction and strangulation
[11, 24] with the risk higher in types 1 and 2 which constitute about 80% of cae-
cal volvulus. Caecal volvulus may sometimes coexist with a synchronous splenic
flexure volvulus [25] and/or sigmoid volvulus [26].

Baumann et al. [27] propose a mathematical model based on the physics of a
spring to explain the mechanism of occurrence of exercise related caecal volvulus
in long distance runners and aggressive walkers. Repetitive vertical stretching of
caecum and ascending colon leads to loss of elastic recoil and a laxed mesentery
which predisposes to volvulus.

5. Clinical presentation

The clinical presentation of caecal volvulus can be divided into separate but
interrelated clinical syndromes that is, mobile caecum syndrome, acute obstruction
and acute fulminant obstruction [7].

5.1 Mobile caecum syndrome

This may be associated with caecal bascule and occurs due to increased mobil-
ity of the caecum. It is characterised by recurrent, intermittent abdominal pain
and distension which typically resolves on passage of flatus [18, 28]. Vomiting may
occur in only 30% of the patients [18]. It may be associated with some functional
colon diseases such as chronic constipation and irritable bowel syndrome.

Gomes et al. [29] propose a laparoscopic grading system for mobile caecum syn-
drome depending on the degree of mobility of the ileocaecal and appendiceal unit:

* Grade I - The peritoneal attachments are intact and the unit is within the right
iliac fossa and does not cross the midline.

* Grade II - The ileocaecal and appendiceal unit can easily be moved across the
midline. No fixation hence axial twist about its own axis is possible.

* Grade III - The ileocaecal and appendiceal unit can easily be moved up to the
left upper quadrant. No fixation hence axial twist about its own axis is possible.

Caecopexy is advised for Grades II and III.

Due to the quick resolution of symptoms, diagnosis of the mobile cecum syn-
drome can be difficult. Cesaretti et al. [28] advise performing computed tomog-
raphy in Trendelenburg position and propose use of virtual colonoscopy to aid
diagnosis of mobile caecum syndrome.

Up to 50% of patients with acute obstructive caecal volvulus tend to initially
present with features of mobile caecum syndrome [30, 31].

5.2 Acute obstructive pattern
This may be simple — no ischaemia, or fulminant obstruction — bowel ischaemia,
sepsis and peritonitis.

These patients present with classical features of acute intestinal obstruction that
is, abdominal pain, distension, constipation and vomiting. Being the first part of
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large bowel clinical features of caecal volvulus may be indistinguishable from those
of acute small bowel obstruction.

In simple obstruction, patients may present with dehydration and electrolyte
imbalance due to persistent vomiting. Prolonged obstruction may result in strangu-
lation, gangrene and perforation. At this point patients are toxic, peritonitic, septic
and in metabolic acidosis.

The sepsis is associated with translocation of bacteria due to a damaged caecal/
colonic mucosal layer. This damage is due to mechanical cut off of arterial blood
supply or severe caecal distension —>10 cm with intraluminal pressure greatly
exceeding mucosal capillary pressure.

Nearly 30% of the acute obstructive pattern occurs in hospitalised patients [32,
33]. This may be attributed to bowel distension and dysmotility. Symptoms in these
patients may be masked by the signs and symptoms of concurrent medical illness.
High index of suspicion and early diagnostic imaging are therefore paramount [7].

6. Evaluation

Following a thorough history and physical examination, a laboratory workup and
appropriate diagnostic imaging should be planned while resuscitation is on-going.
The surgeon should be sure to take medication history and ascertain pre-existing
comorbidities to ensure they are under control. It is important at this point to pass a
urethral catheter and monitor fluid input/output, pass a nasogastric tube if there is
excessive distension with vomiting and administer antiemetics and analgesics.

7. Laboratory workup

These are usually non-specific. However, a complete blood count (CBC) with
differential, metabolic panel, lactic acid, urea and electrolytes should be done.
Fluid and electrolyte imbalance may be found in patients who have had prolonged
obstruction with vomiting, bowel ischaemia, peritonitis or systemic sepsis.

8. Radiology
8.1 Plain abdominal radiography (AXR)

In many limited resource settings, this may be the only available radiological
investigation. However, the plain AXR is diagnostic in less than 20% of the cases
[11, 34] and sometimes the surgeon’s only option is to perform an emergency
exploratory celiotomy. In cases where AXR is diagnostic or suggestive of caecal
volvulus, the typical findings include caecal distension in over 98%, absence of gas
in distal colon in 82%, a distended small bowel in 55% that is pushed lateral to the
caecum and a single air-fluid level in the right lower quadrant [11]. In contrast to
sigmoid volvulus, haustrations are nearly always visible in caecal volvulus. James
and Kelly [35] provide an extensive account on how to perform and interpret
abdominal radiographs.

8.2 Barium Enema (BE)

This was traditionally used for diagnosis and treatment of colonic volvulus
including caecal volvulus [11]. It had the advantage of being 88% accurate and the
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possibility of visualising the distal colon for any obstructive causes of volvulus.
The “bird beak sign” in the efferent limb is diagnostic [36]. However, it has now
been abandoned due to time needed to perform and potential for extravasation of
contrast. Currently, a water soluble contrast such as gastrograffin enema may be
used [37]. It is absolutely contraindicated in critically ill patients and in suspected
perforation or strangulation.

8.3 Computed tomography (CT) scan

Abdominopelvic CT scan is currently the imaging of choice for diagnosis of
caecal volvulus. Rosenblatt et al. [38] and later Dane et al. [39] provide an extensive
discussion on the utility of CT findings in the diagnosis of caecal volvulus. The
CT findings more common in caecal volvulus included severe caecal distension
>10 cm, whirl sign, abnormal caecal position, central appendix — at or close to
the midline, split wall, coffee bean sign and distal colonic decompression. In the
study conducted by Dane et al., [39] the whirl sign was an independent predictor
of caecal volvulus. The “whirl,” “coffee bean” and “bird beak” signs are considered
pathognomonic for caecal volvulus although a gas filled appendix is also a common
finding especially in the loop type of caecal volvulus [22]. Findings of pneumatosis
intestinalis and portal venous gas are suggestive of bowel ischaemia.

8.4 Colonoscopy

In contrast to sigmoid volvulus, the role of colonoscopy in diagnosis and treat-
ment of caecal volvulus is very limited and has a reported success rate of less than
30%. It is associated with delay in definitive operative treatment and high risk for
perforation hence not generally recommended [24, 40].

Despite all the above investigations and the high sensitivity and specificity of
CT scan for diagnosis of caecal volvulus, diagnosis can sometimes only be made
intraoperatively in about 10% of the cases [24, 39, 41].

9. Treatment

Definitive treatment should be sought as soon as the patient has been adequately
resuscitated. The surgeon has to decide between non-operative and operative
treatment.

9.1 Non-operative treatment

Absolute contraindications to non-operative treatment include pneumoperi-
toneum, bowel ischaemia, peritonitis or clinically confirmed tenderness over the
distended caecum. In very elderly, frail patients with multiple comorbidities and
advanced obstruction, the risks of an operation may outweigh the benefits. In such
situations, the surgical team may decide to offer palliation. This decision must be
reached after consideration of availability of resources for peri and postoperative
care and in conjunction with the patient and/or family.

As stated earlier, the role of colonoscopy is generally limited and more than 90%
of patients will require surgical treatment. There have been a few reports of success-
ful detorsion of caecal volvulus especially in children albeit with recurrence as early
as 6 weeks after colonoscopy [42, 43].

Barium enema is currently not recommended for treatment of caecal volvulus.
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9.2 Operative treatment

The surgical approach may be open — midline laparotomy, or laparoscopic
depending on availability of resources, surgeon’s expertise and patient factors.

A laparoscopic approach is currently considered safe in both the acute and
elective setting [28, 37]. In a series of 15 patients with mobile caecum syndrome
who underwent laparoscopic caecopexy, Gomes et al. [29] report a very favourable
outcome with 84% achieving a modified Visick score [44] of 1 while up to 92% had
only a Grade I Clavien-Dindo classification [45].

Most of the time, an emergency laparotomy may be needed especially in fulmi-
nant cases even precluding diagnostic imaging. In all cases, an honest discussion
needs to be held preoperatively with the patient and their family regarding possible
outcomes given available resources. The surgical team will need to be proactive and
invite the intensive care team (ICU) for peri and postoperative care planning as
some of these patients may require postoperative care in the ICU.

At laparotomy, the decision regarding definitive treatment relies heavily on the
operating surgeon and their experience [7]. The factors affecting these decisions
are mainly the patient’s physiological reserve and state of the bowel. The surgical
options are:

* Detorsion and/or caecopexy

* Caecostomy — decompresses caecum and fixes it on to the anterior abdominal
wall.

* Resection and primary anastomosis — this may be the traditional right hemico-
lectomy or a more limited ileocaecal resection with or without colopexy of the
right colon.

* Resection and temporary ileostomy or ileostomy with mucus fistula.

There are no randomized controlled trials comparing these treatment options.
However, in the presence of gangrene — which occurs about 23 to nearly 100% of
the time [24], overly distended and stretched caecum, resection is mandatory. It is
advisable not to untwist the gangrenous portion in order not to release toxins into
the blood circulation that would lead to worsening of septic shock [46].

Overall mortality with resectional procedures is up to 32% [24]. In patients
with poor physiological reserve, a conservative approach such as limited ileocaecal
resection or formation of an ileostomy may reduce intraoperative time and result in
better postoperative outcome [47]. In synchronous caecal and sigmoid volvulus, a
total colectomy with ileostomy may sometimes be necessary [26].

Detorsion alone is associated with a recurrence of up to 75% [24]. A combination
of detorsion and caecopexy greatly reduces this recurrence rate to less than 15%
with a mortality of about 10% [11]. The technique of caecopexy involves placing
two to three knots to attach the lateral taenia coli of the caecum or right colon in
colopexy to the right paracolic gutter approximately along the level of the axillary
line [29]. This may be achieved by initially raising a peritoneal flap at this level as in
the Dixon and Meyer’s approach [48]. Sakamoto et al. [49] report a successful case
of percutaneous endoscopic colopexy in caecal volvulus.

Caecostomy alone is associated with a mortality of 22% and a recurrence rate
of 14-20% [11]. It is advised as a temporary measure or in very high-risk surgical
candidates. The technique involves catheter or tube decompression of the caecum
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through the anterior abdominal wall. The catheters may regularly get blocked due to
the viscid faeces and may require regular flushing. Alternatively, a wider more rigid
size 8-9 mm endotracheal tube may be ballooned, sutured in place and attached to
an ordinary urinary bag [50]. The approach to caecostomy may be percutaneous —
endoscopic or needle [51, 52], or during formal laparotomy.

10. Conclusion

Caecal volvulus is a rare but important cause of intestinal obstruction. It is both
organ and life threatening especially if advanced and fulminant. Abdominopelvic
CT scan is the preferred imaging and the “whirl sign” is an independent predictor
of caecal volvulus. The choice of surgical option hugely depends on the operating
surgeon. Current advances favour a multidisciplinary approach and colectomy as
the choice of treatment following adequate resuscitation. The surgeon should work
closely with the intensive care team as some of these patients may require postop-
erative mechanical ventilation. Both patient and/or family preferences need to be
considered during the course of management.
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Chapter 6

Sigmoid Volvulus Due Chagas
Disease

Victor Hugo Garcia Orozco

Abstract

American Trypanosomiasis, also known as Chagas disease, is a parasitic disease
caused by Trypanosoma cruzi and transmitted by hematophagous vectors, occupies
the fourth place as a cause of loss of potential years of life between infectious and
parasitic diseases, and has an acute presentation form and chronic, in which it can
present complications at cardiac and digestive levels, among others. The develop-
ment of megacolon with subsequent development of volvulus is an important cause
of acute abdomen and intestinal obstruction that requires urgent treatment, as it
presents an axial rotation of the intestinal loop with obstruction in a closed loop
and subsequent ischemia. According to the World Health Organization, there are
between 16 and 18 million infected people in the world, of which the majority is
located in Latin American territory, and it is estimated that approximately only 1%
receives adequate diagnosis and complete treatment.

Keywords: Chagas disease, megacolon, intestinal occlusion, trypanosomiasis,
sigmoid volvulus

1. Introduction

Infections and exposure to Trypanosoma cruzi occupy the fourth place due to loss
of potential years of life between parasitic and infectious diseases [1]. American
Trypanosomiasis, also known as Chagas disease, is a parasitic infection transmit-
ted by hematophagous vectors [2] with acute clinical presentation and silent
chronic. According to the World Health Organization (WHO), there are between
16 and 18 million infected people in the world, of which the majority is located in
Latin American territory, and only 1% receives adequate diagnosis and complete
treatment. For the World Health Organization and the Pan American Health
Organization, Trypanosomiasis is considered the most serious parasitic disease in
Latin America [1].

Transmission can also be done vertically through women infected during
pregnancy, which would lead to a congenital disease with intrauterine clinical
conditions and at birth.

One of the main complications of the chronic form of Chagas disease is the
development of the Chagasic megacolon, which causes alterations in the neurosen-
sory system of the colon. Colon volvulus is described as torsion of the large intestine
on its mesenteric axis, thus causing a picture of intestinal obstruction and second-
ary ischemia.

The development of intestinal volvulations secondary to megacolon [3] is
considered as the most severe complication of megacolon syndromes, regardless of
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their etiology [4]; although it is relatively uncommon in western countries [3], there
are records of countries where it occupies the third cause of low intestinal obstruc-
tion, only after cancer and diverticular disease [1].

2. Record

Although the vector has been known since the fourteenth century, the first
reports of endemia occurred in the post-Columbian period, due to the human dis-
placements that conditioned the direct contact of the vector with the host. In 1909,
Dr. Carlos Chagas communicates the discovery of the new human Trypanosomiasis,
and in 1911, he obtained the first record of congenital Chagasic disease. In the
1920s, several studies were conducted in pregnant animals that were suffering from
acute and chronic stage disease as a follow-up to the theory of vertical transmis-
sion [5], and it is in 1949 when Aldao in Venezuela describes the T. cruzi finding in
peripheral blood of a 2-day-old newborn [2].

The first description with reference to the volvulus was found in the records of
Egypt in the Ebers papyrus and mentioned that the volvulus could resolve sponta-
neously or present a picture of intestinal necrosis; from 1500 BC, it is recognized
that detortion of the intestinal loop is crucial for the definitive resolution of the
picture, and there are also records made by Hippocrates where suppositories and
insufflation were used by mechanical instruments introduced in the anus in order
to generate decompression [6]. However, the first description coined with the term
Sigmoid volvulus was made by Von Rokitansky in 1836, demonstrating a condition
in which the sigmoid wraps itself and its own mesentery, causing a closed loop
intestinal obstruction that, if not treated, presented complications such as intestinal
ischemia, gangrene, and perforation [7].

Initially, the treatment that was suggested for intestinal torsions was nonsurgical,
avoiding intestinal interventions to a greater extent due to the high mortality that
occurred in patients with intestinal obstruction; however, after the introduction of
aseptic techniques and antisepsis for surgical procedures, in 1883, Atherton performed
the first successful surgical procedure for sigmoid volvulus detortion in the United
States, and the following year, Treves recommended the colectomy for volvulus that
presents vascular complications with gangrene. From 1889, the therapeutic options for
volvulus were defined in detortion, pexia, and resection (with or without ostomy) [6].

3. Epidemiological aspects

More than 100 years after the discovery of the causative agent and its form of
transmission, Chagas disease is considered the most serious parasitosis in Latin
America and one of the 14 lag diseases according to the World Health Organization
[8], considering that a minimum of 110 million individuals in 21 countries are at
risk of infection. The mother-child transmission of T cruzi can occur at any stage of
embryonic and fetal development, without being free of infection none of the periods
of development. And although the incidence of vertical transmission in humans is
considered low, changes in proportion due to urbanization, migrations from endemic
areas and serological controls during transfusions, favor that mother-child transmis-
sion is one of the main forms of maintenance of the endemic; however, this form of
transmission does not have an exact form of be measured due to nonspecific symp-
toms and the possibility of going through latent stage for many years. In Argentina,

a study was conducted in which it was estimated that, for each case of Vectorial
Chagas disease, there would be at least 10 cases of undiagnosed congenital vertical
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transmission disease [5]. There are estimates that intrauterine infection is considered
to be 2-5% of children born to a mother with chronic or latent Chagas disease, while
this percentage increases when the infection is acquired during pregnancy and/or
when it is associated with immunodeficiency diseases [9]. As mentioned above, there
are two fundamental ways of infection, the one caused by vectors and the other that
is propitiated vertically from mothers with latent disease, and there are variations
regarding the incidence and prevalence rates according to the endemicity of the areas
where it presents the disease and population characteristics, as well as the latency
and silent disease factor that determines that there may be biases with underestima-
tion or overestimation. Intestinal volvulations are one of the main complications of
megacolon (regardless of its etiology), and results in an important cause of intestinal
obstruction. Depending on different associated factors such as the height above sea
level where patients live, hygienic-dietary habits, racial characteristics, etc., different
statistics have been found. A review of the world literature found that Iran had the
highest incidence of sigmoid volvulation secondary to megacolon with an average of
85%, Bolivia 74%, Ethiopia 54%, Pakistan 30%, Russia 30-50%, India 24%, Uganda
20%, Polinia 17%, and the United States 5-10% [4]. On the other hand, the incidence
of intestinal volvulus, regardless of the cause and origin, represents variable ranges
according to the statistics available; it is reported as 4% of all cases of intestinal
obstruction in developed countries and up to 50% of developing countries. Regarding
gender distribution, it has been proposed that the predisposition of men to sigmoid
colon volvulations is secondary to the fact that the female pelvis has more space for
spontaneous reduction of volvulations [7]. A study conducted in the endemic popula-
tion of Peru showed that fluctuations in temporary rains condition variations in the
chances of infection in domestic and human animals [10].

4. Pathophysiology

The vector transmission cycle of Chagas disease begins with the suction of blood
from infected mammals by hematophagous vectors, in which the Trypanosome
develops until it reaches the infectious phase that is excreted through feces, with
which inoculation occurs when feeding on other mammals again by means of mucous
membranes or skin lesions that are produced during scratching or bites of the same
insects [11]. According to the form of infection and the age at which the infection
develops, Chagas disease can present at the level of intrauterine development (10%
of positive serologies in childhood and adolescence), having a significant variation in
prevalence according to the area and country studied, where up to 81% of pregnant
women with Chagas disease have been reported in rural areas of South American
countries [12] with varying degrees of morbidity in fetal development and birth, such
as abortion, prematurity, low birth weight, and clinical picture ranging from asymp-
tomatic patients to those who develop sepsis, as well as hepatosplenomegaly, menin-
goencephalitis, hepatitis, myocarditis, and hemolytic anemia [9], although there are
also reports of pregnant patients with an acute period of the disease in whom there is
no transmission of the parasite to the embryo nonfetus, with which it is determined
that the condition can be placental without affecting the fetus, or the fetus without
affecting the placenta or generating no affection to either of them despite having an
acute period of the disease in the pregnant woman [5].

T. cruzi reaches fetal circulation by hematogenous route as a result of placental
inflammation, causing acute or chronic inflammatory foci with parasitism in
trophoblastic and macrophage cells, without having a direct correlation between
parasitism and fetal infection, since approximately 70-80% of cases despite infec-
tion at birth no specific symptoms are found.
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When the infection is acquired by vector, it has an incubation period of approxi-
mately 5-14 days after direct contact of the parasite with the host when it is by
direct inoculation and 20-40 days when it is carried out through blood transfusions
[11]. But regardless of the route of infection, Chagas disease has three well-defined
stages of development:

* Acute phase: it is usually asymptomatic and presentation in young people,
when signs and symptoms occur they are usually transient and coincide with
periods of high parasitemia that normally lasts for 2-4 months [1], 1-2% of
cases in patients are determined at this stage. When symptoms occur, these
are usually frequent and irregular fever that usually extends from 2 to 4
weeks, edema, satellite lymph nodes, hepatomegaly (approximately 40% of
cases), splenomegaly, anorexia, asthenia, myalgia, headache, and occasionally
arthralgia, [12] and to a lesser extent, data of acute myocarditis (weak pulse,
tachycardia, hypotension, cyanosis, edema, and anasarca) [1].

During this period, you can find signs of entry, also known as “inoculation
chagomas,” which consist of skin lesions in sites exposed to the vector that have
an average duration of 15 days. The most characteristic sign of this period is
the so-called “Sign of Romagna—Mazza,” which consists of unilateral eyelid
edema, pink-light violet, painless, and hard (Figure 1) [12] that disappear in
an average of 30-60 days [1]. In general, the acute stage develops with a benign
evolution, being only fatal between 2 and 7% of cases [12], when it occurs in
children under 6 years of age where virulence is greater and they develop lethal
meningoencephalitis in 50% of cases [1].

* Chronic indeterminate or latent period represents 50-70% of patients with
Chagas disease and is characterized by specific symptoms at the cardiac or
digestive level; patients have positive serology and immunoglobulin G for
Chagas; however, the rest of the paraclinical studies are negative. About
30% of patients persist with this indeterminate form during the rest of their
lives, and the rest evolves to the determined phase in a period of 10-30 years
[11]. During this period, you can find indeterminate electrocardiographic
manifestations (arrhythmias or tachycardia) and may cause sudden death in
sporadic cases.

* Chronic period determined: the parasites have caused damage mainly in
tissues of the autonomic nervous system and striated muscles [1]; for this
reason, patients have specific organic conditions at the cardiac, esophageal,
and colonic levels (among others), in which organomegalies with functional
conditions are present, there may be involvement of several organs in the
same period. At this stage of the disease, there is a high parasitemia and
antibodies. At this point, specific organic conditions allow the use of specific
imaging and laboratory studies that favor diagnostic suspicion [12]. Cardiac
injuries condition the establishment of chronic Chagasic cardiomyopathy
and esophageal symptoms such as dysphagia, odynophagia, hypersaliva-
tion, belching, heartburn, and regurgitation, while at the colonic level, they
present constipation, meteorism [1], elongations, mesenteritis retractable,
and in more advanced cases, intestinal occlusion secondary to intestinal
volvulations.

Once the parasite comes into contact with a host cell, it adheres to the
specific receptors of the cell membrane and subsequently conditions a
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restructuring of the microfilaments of the wall, also causing an abnormal
mobilization in the calcium channels [1].

In those known as mega syndromes, the megaesophagus and the Chagasic
megacolon stand out (Figures 2 and 3). The first usually occurs before age 40 and

Figure 1.
“Sign of Romagna—Mazza”, unilateral eyelid edema, pink-light violet, painless and hard.

Figure 2.
Contrasted radiography of Chagasic megaesophagus.
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Figure 3.
Simple radiography with dilated colon due megacolon.

is related to the progressive destruction of parasympathetic neurons, which cause
dilation in different degrees and subsequent elongation, with hypertrophy of the
muscular layers and mucous parakeratosis, with areas of chronic inflammation,
which progresses to the progressive loss of motor coordination and contractile
capacity, producing dysphagia as the main symptom.

The megacolon usually presents with motor dysfunction of different segments
of the colon, being greater in sigmoid and rectum, conditioned by intramural
parasympathetic denervation, progressively leading to dilation, presenting as the
main complication of it, the development of intestinal volvulations with secondary
intestinal obstruction [12]. Another of the factors that are considered associated
is the retractable mesocolitis, which predisposes the retraction of the distal and
proximal segment of the sigmoid loop favoring its torsion, the copious intake of
fermentable and high cellulose foods is also considered a trigger for intestinal
volvulations, because with this the elastogenesis is reduced, with elongation of
muscle fibers that favors the development of greater volume and length of the
handles, since they condition the elongation of the axes in formation of new
fibers, it is also considered that the altitude in the inhabited areas could condition
a progressive elongation of the intestinal handles according to the physical law of
Boyle and Mariotte favoring the expansion of intraluminal gases at a lower atmo-
spheric pressure [4], which is demonstrated from multiple studies in those found
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that altitude conditioned a significant increase in colonic length in patients living
in mountain areas of different countries, proposing the added classification of
megacolon height.

From the genesis of the megacolon, it has been classified as congenital mega-
colon (as an example Hirschsprung’s disease) and the acquired megacolon (which
includes that caused by American trypanosomiasis) [3], indicating that the
volvulations they have are within their etiological factors, the deficit of vitamins,
intoxications, and adherent syndromes by chronic or recurrent inflammatory
processes [2].

Some authors mention that, in general terms, it can be considered that two
essential factors are required for the development of sigmoid volvulus:

1.Redundant segment of colon with a short mesentery.
2. A fixation segment with short proximity to the intestinal loop [3].

The colonic loop conditions the gas and fluid distention of the proximal seg-
ment, resulting in a progressive increase in intraluminal pressure that leads to the
obstruction of venous return with a congestive picture and finally compromised
blood flow of the affected segment, which in If not resolved, conditions ischemia,
necrosis and subsequent intestinal perforation.

It is estimated that approximately 40-60% of patients who present with acute
abdominal symptoms have previously presented occlusive and distention conditions
[13]. In any case, the pathophysiological understanding of intestinal volvulations
continues to be poor [14], due in part to the large percentage that is presented
urgently with acute abdomen, which is complex, determining the factors prior to
such presentation.

5. Clinical presentation

Clinically, sigmoid volvulus may present acutely with surgical resolution, which
may present a high rate of complications with morbidity and added mortality in
cases where gangrene occurs or when the patient has significant systemic comor-
bidities [15], or chronic with intermittent and isolated periods of constipation or
occlusion that remits spontaneously, many times without reaching the diagnosis of
megacolon or volvulation by resolution without treatment [7].

The clinical picture of Chagas disease will depend, as mentioned above, on the
clinical phase or stage that is being studied in the patient at the time of the appear-
ance of symptoms. However, making an approach to the development of megacolon
(normally observed between 40 and 50 years of age), which leads to intestinal
obstruction, by progressive and chronic intramural denervation of the parasympa-
thetic system, it can be mentioned that in a large part of the cases it presents with
nonspecific symptoms such as progressive constipation and inability to evacuate,
developing intermittent symptoms of generalized abdominal distention, which is
usually treated by the patients themselves with laxatives and enemas, which delays
medical evaluation and timely diagnosis [12].

The acute clinical picture occurs in approximately 80% of patients [7] and
is characterized by sudden abdominal pain and inability to channel gas and
stool deposition, conditioning a progressive distention of the abdomen, which
in some cases can be asymmetric [10] secondary to the accumulation of gas,
fluid, and inflammatory bowel process due to occlusion [3], which increases
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morbidity [7] and mortality, which can be estimated at 33-80% in cases where
intestinal ischemia occurs [16], which can lead to necrosis in three areas mainly
in the neck of the volvulus, at any location of the occluded closed loop, and in
the portions adjacent to the volvulated area (distal descending colon or proximal
rectum by venous thrombosis backward) [6]. Mortality also rises considerably
in those with decompensated systemic comorbidities [17]. In a study conducted
in India, with a sample of 128 cases of patients with sigmoid volvulus, it was
found that 93.75% presented what was considered a classic clinical triad that
included abdominal pain, distention, and constipation [7]. According to the
time of evolution, the patient may have aggregate symptoms such as nausea
and vomiting of gastrointestinal characteristics [18], as well as tachycardia,
hypotension, and polypnea, due to the development of systemic inflammatory
response syndrome.

Volvulations, unlike fecal impaction, condition an empty rectal ampulla, and
the distention is usually more intense than obstructions at higher levels of the
gastrointestinal tract [6]. If the picture is not resolved, the patient will present
data from peritonitis secondary to necrosis of the intestinal walls, which can
lead to perforation of the hollow viscera with the intestinal contents leaving the
peritoneal cavity.

6. Diagnostic methods

Depending on the clinical stage of Chagas disease, the level of blood parasit-
emia, detection, and isolation of T. cruzi may be relatively easy; in the neonatal
period, for patients who are at risk of vertical transmission from an infected
mother, obtaining umbilical cord blood is the method of choice [1].

Direct methods for the isolation of the causative agent can be performed
with fresh examination, thick drop, Strout’s concentration method (blood
collection without anticoagulant for centrifugation of red blood cells and
leukocytes not trapped in the clot), triple centrifugation, and microhematocrit
[2]. Indirect methods are based on the study of the patient’s immune response
and are mainly used in chronic phases when the number of parasites in the
blood is less than the acute phase; it is considered that there must be two posi-
tive tests taken in the same blood sample and include at least one of the tests
considered to be the most sensitive (ELISA or indirect immunofluorescence), in
case of discrepancies, a third test or referral to a laboratory would be performed
specialized [19].

For the specific case of the Chagasic megacolon and the sigmoid volvulus,
the diagnosis is initially based on extensive history, including housing history,
work areas, chronic digestive symptoms, and the time of establishment of
acute intestinal occlusion symptoms [7]. On physical examination, data related
to intestinal obstruction will be revealed, including generalized abdominal
distension, peristaltic noise fighting with metallic sounds [17], generalized
tympanism, and abdominal pain that may or may not have frank data of diffuse
peritonitis.

The clinical picture of intestinal obstruction, vomiting, distention, abdominal
pain, and chronic constipation accompanied by X-rays constitutes the basic pillars
for diagnosis [14]. Simple abdominal radiography reaches diagnostic percentages
greater than 90% [20], where you can find the classic sign of volvulations with
coffee bean or omega image [18] (Figure 4), which is observed in approximately
30% of the cases [14], as well as classic signs of secondary occlusive conditions and
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Figure 4.
Coffee bean imagen in simple vadiography due sigmoid volvulus.

other pathologies such as coin stack, hydro levels, inverted “u”, etc. [20] (Figure5).
In cases where the diagnosis is not established with the aforementioned, the use
of studies contrasted with barium by enema may show obstruction at the level of
the rectosigmoid junction with a bird’s beak image, so that the diagnostic method
can approach the 100% [6]; it is also considered that this type of studies can have
a therapeutic purpose generated a detortion in many cases [14]; however, its use is
limited due to the risks of peritonitis perforation and development, in which it is
contraindicated [18]. The tomographic study can reveal the classic image of swirl
sign due to the rotation of the mesocolic vessels turned (Figure 6), also having
the advantage of ruling out other abdominal pathologies that occur with similar
symptoms [16].

Despite the fact that the clinical picture and imaging tests allow the diagnosis to
be elucidated in most cases, there are still variable percentages in which the diagno-
sis is established intraoperatively after starting the procedure under the approach of
the acute abdomen or intestinal occlusion (Figure 7) [17].

Endoscopic studies such as rectosigmoidoscopy and colonoscopy make it pos-
sible to have a diagnostic-therapeutic possibility in patients with sigmoid volvula-
tions while providing the ease of making an internal evaluation that helps predict
the possibility of intestinal ischemia [20].
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Figures.
Simple radiography with coin stack, hydro levels and inverted “u” imagen.

Figure 6.
Swirl sign due to the rotation of the mesocolic vessels.

Among the differential diagnoses that should be ruled out are stenosant
colon neoplasms, diverticular disease, pseudo colonic obstruction (Ogilvie
syndrome), megacolon due to Hirschsprung’s disease, and other intestinal tract
volvulations [13].

74



Sigmoid Volvulus Due Chagas Disease
DOI: http://dx.doi.org/10.5772/intechopen.91220

Figure 7.
Intraoperatively finding of sigmoid volvulus.

7. Treatment

The specific treatment of Chagas disease continues to be a challenge and health
concern in countries that are considered endemic [1], and throughout history, different
drugs have been used for their management, finding useful specific Nifurtimox and
Benznidazol, which act on the circulating form of T cruzi, so the best healing results
are obtained when administered in the acute phase of the disease [2]; however, its use
in pregnant patients is restricted by the risk of teratogenicity [1]. In case of patients
who have acquired the disease vertically, the efficacy of the etiological treatment is
estimated to be close to 100% in the first year of life, demonstrating elimination of
parasitemia and negativization of serological tests within a few months of starting
the treatment [21]. Approved treatments for etiological management are not com-
mercialized on a daily basis, and their use depends on the national health agencies of
each country. The recommended intake duration for treatment is 60 days, although in
cases where there are adverse reactions that cause intolerance, a shortened therapy of
30 days can be considered, subsequently completing the other 30 days with the unused
medicine once adverse effects have been controlled [19].

Different treatment schemes have been proposed according to the patient’s
age, but in general terms, the doses proposed and analyzed as effective in parasite
eradication are follows:

* Benznidazole: 5-10 mg/kg/day divided into two daily doses for 60 days and
may vary up to 7 mg/kg/day with the recommendation to be administered after
food to reduce the risk of adverse reactions, which include dermal hypersensi-
tivity, generalized edema, fever, myalgia, arthralgia, nausea, vomiting, hypo-
rexia, anorexia, epigastralgia, leukopenia, thrombocytopenia, agranulocytosis,
and purpura.
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* Nifurtimox: 10-15 mg/kg/day in two daily doses for 60 days with the recom-
mendation of being administered after food and performing a weight control
at each assessment to identify the need to adjust the dose. Among the side
effects or adverse reactions that have been reported are abdominal pain,
epigastralgia, anorexia, weight loss, vomiting, instability in balance, confu-
sion, seizures, chills, memory disorders, mood swings, insomnia, nervousness,
rashes, generalized edema, and pruritus [1].

This medication is contraindicated in patients with moderate to severe hepatic,
renal, or neurological conditions with immunocompromise.

So far there are no comparative clinical trials between the two drugs approved
for etiological treatment, so the use will depend on the availability of the drug and
the patient’s tolerance to it [21]. The cure criterion is the obtaining of two nega-
tive samples for parasitological and serological study consecutively at intervals of
6 months after the end of the pharmacological treatment [1]. In cases where the
patient is in the intermediate and chronic stages, the treatment is mainly based on
resolving the symptoms according to the specific organic conditions that occur
(heart disease, megaesophagus, megacolon, etc.), [11] such as diuretics, beta block-
ers, angiotensin converting enzyme inhibitors [19], possibility of pacemakers, or
even considering the requirement of heart transplantation. The management in case
of esophageal conditions is based on the use of endoscopic dilations, [11] applica-
tion of botulinum toxin, and so on.

As mentioned earlier, sigmoid volvulus is considered an emergency for manage-
ment; however, the pathophysiological characteristics of those that are secondary to
Chagasic megacolon have percentages with spontaneous resolution before vascular
complications develop in the mesentery of the affected loop. There is no general
consensus about the surgical treatment of the Chagasic megacolon, since in some
cases, the expectant or conservative management is reserved for patients in whom
the symptoms are mild and intermittent and have a functionality compensated with
dietary management or with judicious use of laxatives, as well as in those patients in
whom comorbidities result in a surgical contraindication. It is important to mention
that the surgical management of the Chagasic megacolon does not lead to the cure
of Chagas disease, since at the time of presentation of these complications, patients
usually present organic dysfunctions at different levels, so they are out of etiological
treatment; however, megacolon management favors the resolution of constipation
symptoms and reduces the risk of acute complications such as sigmoid volvulus or
fecalomas [22].

Among the most frequently used elective procedures are:

* Rectosigmoidectomy: used since 1955, it can be performed with primary
anastomosis or colostomy bypass and subsequent anastomosis; however, high
rates of stenosis and fistulas have been reported.

* Anterior rectosigmoidectomy: it does not imply perineal affection; allows a
variable resection of the affected segments; allows to manage a single surgical
time with less morbidity, thanks to the use of mechanical sutures; and does not
generate manipulation of the sphincter complex.

* Duhamel Haddad technique: it consists of resection of the affected segment
with proximal colostomy and preservation of the native rectum, and it is used
by surgeons with experience in colorectal approaches, so its use by surgeons
with little experience leads to a higher rate of complications.
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* Habr-Gama and Reis Neto procedure: allows a surgical time with mechanical
sutures in which adequate morphological results are obtained, functional while
maintaining the observation of the patient [22].

When the presentation of the megacolon is performed with intestinal volvula-
tions, the treatment must be aimed at the resolution of the obstruction and preven-
tion of recurrent episodes [13]; however, the treatment remains controversial, and
the procedure of choice is based on the general condition of the patient, the suspi-
cion of peritonitis, the viability of the volvulated segment, and the experience of the
surgical team [14]. Therefore, the treatment can be divided into two main branches:
emergency surgical management and conservative (nonsurgical) management [16].

* Conservative management: in many places, the initial procedure of choice is
considered, since it allows decompression and resolves the acute problem, which
allows planning a definitive procedure electively reducing the risks of urgent
surgery [23]. This approach in deferred times has been widely accepted as the
standard management [7]. Conservative procedures include the following:

o Endoscopic unwrapping: it is indicated in the initial stages, when there are
still no vascular damages in the volvulated loop. The basis of this treatment
is the decompression by evacuation of the proximal intraluminal content
and elimination of pathological rotation of the colonic mesentery [3]. The
importance of endoscopic evaluation is based on the intrinsic observation of
the volvulated handle and consists of the insertion of a rigid or flexible rec-
tosigmoidoscope that allows the application of air and resolution of volvulus
with a success rate ranging from 70 to 90% [13]; however, these procedures
have a high risk of perforation. In any case, laparotomy should be performed
in all cases where endoscopic findings show necrosis, mucosal ulceration, or
inadvertent intestinal damage [17].

o Sigmoidopexy and mesosigmoidoplasty have a low morbidity and mortality
rate; however, they have a high incidence of recurrences [7] (Figure 8).
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Figure 8.
Mesosigmoidoplasty technique. (A) Incision of relaxation on the longitudinal mesentery. (B) Transverse
mesentery closure.
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o The colon by enema has shown a success rate close to 5% of patients, with a
lower recurrence rate in pediatric patients [13], while providing a diagnostic
confirmation; however, it is contraindicated in patients in whom ischemia or
intestinal necrosis is suspected due to the risk of perforation.

Conservative procedures are considered an effective measure for the resolution
of the emergency; however, they must be completed with elective surgery given the
high rates of recurrence they present, in addition to many of the patients in which
they are performed, do not return to units for surgical complementation until they
have an acute condition again [20].

* Surgical management: emergency laparotomy is indicated in those patients in
whom clinical signs suggest ischemia, necrosis, or intestinal gangrene (leuko-
cytosis, fever, vomiting, severe abdominal pain, data of peritoneal irritation,
hypotension, free air in abdominal cavity, acidosis, or frank sepsis data) [16].
The patient’s clinical status, transoperative findings, the presence or absence
of peritonitis, and the preference of the surgical team are what will determine
the management of the volvulus [18]. Among the therapeutic options are in the
following:

o Colopexia: it is performed in cases where the surgical examination shows
intestinal viability, without data of ischemia or necrosis, and consists
in the reduction of the volvulate loop and subsequently fixing it to the
abdominal wall in order to reduce the risk of recurrence, with a lower
mortality rate [24].

o Intestinal resection with primary anastomosis: the surgical procedure of
choice is currently considered in patients in whom ischemia of the proximal
and distal areas is not observed, after resection [7]; however, this procedure
is even in controversy due to the lack of preparation of the colon in emer-
gency surgery and the risk of dehiscence of the anastomosis [13], which is
estimated at an approximate percentage of 5.5% [18].

o Intestinal resection with Paul-Mickulicz technique: it consists of resection
of the volvulated segment that includes the mesenteric neck, which in many
cases requires a wide mobilization of the rectum to perform externalization
of the proximal and distal loop, which is complex to perform in patients
undergoing emergency surgery [7].

o Intestinal resection with Hartmann technique: resection of the volvulated
segment with closure of the distal loop and externalization of proximal
colostomy is indicated in those patients in whom ischemia of the proximal
and/or distal intestinal segments is observed, or intestinal gangrene with
data of peritonitis, as well as in those in whom the primary anastomosis
is considered at high risk of leakage due to the preoperative state of the
patient [7].

8. Conclusion
Megacolon, as a complication in the chronic stage of American Trypanosomiasis

or Chagas disease, is a frequent cause of intestinal obstruction secondary to
dilated loop volvulation in countries where the disease is considered endemic.
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In countries that are not considered endemic, consensus has been proposed for early
detection in primary health systems, since a lack of information has been detected
in professionals at this level of care [25]. The detection of biochemical markers
allows to generate a long-term correlation of the risk of cardiomyopathy and mega
syndromes associated with parasitemia levels [26]. Treatment in the acute stage of
the disease leads to a high cure rate; however, many of the patients do not receive
timely treatment due to nonspecific symptoms in this period. The treatment of

the volvulations will depend on the clinical state of the patient, being able to opt
for management with or without intestinal resection of the first instance, through
endoscopic approaches or emergency surgery. For patients with any sign of peri-
toneal irritation who are judged as already suffering bowel gangrene, emergency
operation must be attempted. Because urgent approaches under general anesthesia
have shown a higher rate of postoperative complications, models of minilaparotomy
under regional anesthesia are positioned as another therapeutic option in high-risk
patients for emergency surgery [27]. By contrast, for clinically stable patients, that
is, those with no signs of peritoneal irritation, endoscopic reduction is the first
acute care option of choice and has been widely accepted with a high success rate
and low morbidity and mortality rates [28]. However, this is only a temporizing
procedure, and a high recurrence rate has been reported. Therefore, it is strongly
recommended that endoscopic reduction should be followed by elective definitive
surgery that is recommended to perform laparoscopically with primary anastomosis
[29]. There are studies in which the approach with local anesthesia for intestinal
resection has been proposed in patients with uncomplicated volvulations and low-
risk patients, as an alternative for the definitive management of this disease [30].
For cases in which the surgical risk due to comorbidities contraindicates surgery,
procedures with assisted colopexia and percutaneous colostomy have been shown
to have good results for relapse prevention [31]. Similarly, the use of simple percu-
taneous endoscopic colostomy with a probe has also proven to be efficient in elderly
patients [32]. Monitoring through T cruzi urinary antigens has proven to be an
efficient method for the detection of Chagas disease reactivation in patients pre-
senting with HIV coinfection [33]. The clinical signs and the general condition of
the patient will condition the basis for the final management of intestinal obstruc-
tion; however, the etiological cause of the volvulation should be monitored.
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