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Pathogenesis, Investigation and Treatment
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SUMMARY

Background: lleus is one of the more common suspected
diagnoses in everyday clinical practice. The term can refer
either to mechanical or to functional ileus. Any physician
who takes care of patients can be confronted with these
entities; thus, all should be familiar with them and com-
petent in their management.

Methods: Recommendations are summarized for the diag-
nostic evaluation and treatment of ileus of various causes
on the basis of a selective literature review.

Results: The manifestations of ileus and its degree of
severity generally depend on the site of blockage. The rule
until recently was that a patient with suspected mechan-
ical ileus should be taken to surgery within 12 hours;
today, however, ileus—particularly of the small
bowel—can often be successfully treated conservatively.
Likewise, functional ileus only rarely requires surgery:
supportive measures, depending on the etiology, usually
suffice.

Conclusion: Proper treatment depends on the timely
determination of the pathogenesis (MEGhaniéal versus
funetional) and on close interdisciplinary collaboration.

A special challenge is posed by patients with peritoneal
involvement with cancer who present with symptoms of
ileus, in whom a clear distinction between mechanical and
functional causation cannot always be drawn.
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y definition, ileus is an GCCIUSION or PAralysis of

the bowel preventing the forward passage of the
intestinal contents, causing their accumulation proxi-
mal to the site of the blockage. A K&§ distinction is
drawn between fiechanical and functional ilcus.

In the pathophysiology of ileus, both types lead to
the accumulation of fluids and gases at glévated intra-
luminal pressure, microcirculatory dysfunction of the
bowel wall, and @iStuption of the [licosal barrier. This

can, in turn, lead to fluid shifts, transmigration peritoni-
tis, and hypovolemia.

Learning goals
This article is intended to enable the reader to:
® Be familiar with the necessary diagnostic tests in
suspected mechanical ileus
® Know what clinical parameters should be closely
monitored so that a patient with mechanical ileus
can be spared an operation, if possible
® List the types of functional ileus and know how
they should be treated.

Mechanical ileus

IVisehanical il6us necessitating surgery is a common
complication after previous surgery; for example, its
lifetime incidence after Eolectomy is 1% (1).

Possible causes include:

® External compression (adhesions, hernia)

® Changes in the bowel wall (tumor, inflammation/

infection)

® Blockage of the lumen (coprostasis, intussuscep-

tion).

The passage of intestinal contents can be blocked
either partially (subileus, incomplete ileus) or totally
(complete ileus). Mechanical ileus affects the Small
bowel [ilore Often than the - bowel, in a ratio off4%

(2). Small-bowel ileus is usually due to AdResions from

Definition

lleus is an occlusion or paralysis of the bowel
preventing the forward passage of the intes-
tinal contents, causing their accumulation
proximal to the site of the blockage.
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Figure 1: Abdominal computed tomography (CT) and intraoperative findings

a) CT of a patient with mechanical small-bowel ileus, showing prestenotic dilatation of the small bowel (thick arrow), abrupt change of caliber
(*), and a “hungry bowel” distal to the stenosis (thin arrows).

b) The corresponding intraoperative findings, with a dilated small bowel proximal to the area of previous stenosis (thick arrow); the adhesion
(thin arrow), now divided, that caused the ileus; and the slowly recovering segment of small bowel (*), still hypoperfused because of the
adhesion-related strangulation.

prior surgery (65%) or hiernia (15%), while large-bowel

ileus is usually due to cancer (70%) or to adhesions and
stenoses after recurrent diverticulitis (up to 10%). Rarer
causes of large-bowel ileus include sigmoid volvulus
(5%) and hernia (2.5%) (2).

The clinical manifestations of ileus and their degree
of severity depend to a large extent on the site of the
blockage. Thus, the common manifestations of small-
bowel ileus include nausea and vomiting, cramps,
bloating, and retention of stool and flatus. The more
proximally the pathological process is located, the
more rapidly the patient becomes symptomatic with vo-
miting of undigested food. The retention of stool and
flatus, although a classic manifestation of ileus, may
not appear until several days later. In Gontrast to Small-
bowel ileus, which usually begins acutely with severe
symptoms, [arge-bowel ileus often Beging with mild
symptoms (volvulus of sudden onset is an exception).
Its main manifestations are bloating (80%), cramps
(60%), and retention of stool and flatus (50%). The
overt illness is often preceded by a long phase of alter-
ed bowel habits and worsening constipation (3).

Localization

Mechanical ileus affects the
ten than the large bowel, in a ratio o
bowel ileus is due to
is usually due to

more of-
. Small-
, while Jaf
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The diagnostic evaluation

of mechanical ileus

Physical examination

The physical examination may yield evidence of
mechanical ileus. In particular, intensified bowel
sounds are a classic finding in the early phase,
while peritoneal signs are usually absent. This
picture is nonspecific, and, particularly in the late
phase, bowel damage can cause paralysis without
any peristaltic activity. It follows that even an
experienced surgeon cannot make the diagnosis with
certainty in all cases, as was shown in a prospective
study (4).

Laboratory tests

There is no specific laboratory test for the assessment
of mechanical ileus with accompanying bowel [SGhe-
Hia (5, 6). Only the procalcitonin concentration seems
to be a potentially mark. In a prospective study,
values Abovel0I57 ng/mll predicted bowel iSchemia
with a probability of 83%, while values Below 0057 ng/
mL Faled it Buf with a probability off Q1% (6).

Clinical features

The clinical manifestations of ileus and their
degree of severity depend to a large extent on the
site of the blockage. Thus, the common
manifestations of small-bowel ileus include nau-
sea and vomiting, cramps, and bloating.
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MEDICINE

The following tests should be performed for further
evaluation:

® Parameters of systemic infection

® Electrolytes  (hypokalemia
functional ileus)

® Renal function tests (these may suggest renal fail-
ure due to fluid shifts)

® Cholestasis parameters, transaminases, and lipase
(pancreatitis is a potential cause of functional
ileus).

The work-up should also include the following:

® Coagulation testing (a clotting defect can be a
sign of liver failure)

® Arterial blood-gas analysis (the pH and lactate
values may be nonspecific evidence of organ
hypoperfusion).

may  indicate

Abdominal ultrasonography

{Ulfrasenography in the emergency room is still a useful
means of detecting free fluid or an incarcerated hernia.
It plays a less important role in the evaluation of ileus,
as its utility is [imited by Artefact from Bif in the dis-

tended abdomen (7).

Abdominal plain films and bowel contrast studies
An abdominal plain film in the standing or lateral posi-
tion is inexpensive and readily obtained, but also
relatively ifiSensitive and Honspecific (8). A plain film
is recommended as the first study for clinically stable
patients who have no evidence of infection and whose
symptoms are only mild. Thereafter, a gastrointestinal
transit study can be obtained with oral administration of
undiluted contrast medium. An important incidental
of studies is the

A meta-analysis

has shown that, because of this effect, Bowel Contrast

studies can [ssen the H88d for [aparotomy with adhe-

siolysis, and thereby also shorten hospital stays (9).

Computedtomography of the abdomen

Abdominal computed tomography (CT) with 8fal and
ififravenons contrast medium is more than[90%aSensitive
and EPeCifig for the diagnosis of mechanical ileus (Fig-
ure la) and is thus the EoldiStandard (9). It enables as-
sessment of the degree of §everity (complete versus in-
complete ileus), precise [0calization (caliber difference),
and determination of the Galse (incarcerated hernia,
tumor, inflammatory changes), along with the detection

of potential Gomplications (iSchemia, perforation).

Diagnostic evaluation

Abdominal CT is the gold standard for the

diagnostic evaluation of mechanical ileus.

Further diagnostic tests

In Fare cases of [afge-bowel ileus, Golonoscopy is Userul
both as a diagnostic procedure (malignant versus benign
stenosis) and as a mode of access to the bowel for so-

called bridging treatment, in which a deCompression
tube can be introduced proximal to the Blockage for de-

compression, or a stenosis can be stented, in order to
provide temporary relief until definitive surgery is
performed.

Magnetic resonance imaging still generally plays
no role in the acute evaluation of ileus. Nonetheless,
in young, clinically stable patients whose site of
blockage is unclear, a so-called MR Sellink study can
be performed to localize the problem and facilitate
treatment planning (10). This magnetic resonance
version of the Sellink double-contrast study (enter-
oclysma) enables the detection of inflammatory/in-
fectious changes or stenoses, particularly of the small
bowel.

The {féatment of mechanical ileus

Initial treatment in the emergency room

Intravenous fluid administration should be started at
once to replace volume deficits and correct any elec-
trolyte or acid—base disturbances. Patients who are vo-
miting should undergo placement of a nasogastric tube
for gastrointestinal decompression (11). Analgesic
medication can be started immediately after the initial
physical examination. In the past, it was often feared
that the pharmacological suppression of pain might
mask the clinical manifestations of an acute abdomen
and impede diagnosis, but modern CT imaging has
eliminated this concern. Vagolytic agents such as bu-
tylscopolamine have an antiperistaltic effect and
should not be given to patients with partial ileus. If
there is any clinical or laboratory evidence of infection
(or even sepsis), antibiotics should be given early, as
per the recommendations of the Surviving Sepsis
Campaign (12).

After initial treatment and completion of the diag-
nostic evaluation, it must be determined whether the
patient should be taken to surgery at once or conser-
vative treatment can be tried. Recent retrospective
studies of data on more than 100 000 patients have re-
vealed an apparent advantage in having a surgical
(rather than medical) team in charge of further treat-
ment, as this resulted in lower morbidity and mortality,
a shorter interval to surgery if needed, and shorter hos-
pital stays (13, 14).

Ancillary tests

In young, clinically stable patients whose site of
blockage is unclear, a so-called MR Sellink study
can be performed to localize the problem and
facilitate treatment planning.
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Trial of conservative treatment
A trial of conservative treatment is justified as long as
there is no absolute indication for surgery (strangu-
lation, ischemia, complete absence of transit of bowel
contents) and there is no clinical evidence of an acute
abdomen. For incomplete ileus, the success rate of
purely supportive treatment is 80%, while the probabil-
ity that bowel resection will be needed is under 5% (9,
15, 16). On the other hand, if complete ileus is treated
conservatively, the probability that bowel resection will
be needed is roughly 30% (5).

In addition to the supportive measures mentioned
above (fluid replacement, nasogastric tube, nil per os
or sips of clear fluids at most), the

ionic contrast medium is usually used, e.g., sodium
amidotrizoate 100 mg/mL + meglumine amido-
trizoate 660 mg/mL. A meta-analysis has shown

that this
Moreover,

if the contrast medium [eaches the Golon wWithin
247houss, this predicts Successful Conservafive treat-

ment with 96% sensitivity and 98% specificity (level
Ta evidence) (9).

There is no definitive recommendation for the
duration of conservative treatment; the historic dictum
“Never let the sun rise or set on a case of bowel ob-
struction” is no longer universally applicable (17).
Conservative treatment can even be continued for sev-
eral days under close clinical and laboratory observa-
tion. It should be borne in mind, however, that a failed
trial of COnservative treatment for fore than three days
is associated with a greater need for bowel resection
(12% versus 29%) and with higher morbidity and mor-
tality (level IV evidence) (5, 17, 18).

Indications for surgery

The decision whether to operate is not always easy,
even for experienced surgeons (4). The risk factors dis-
cussed by Schwenter et al. can serve as decisional aids:
in a multivariate analysis, the authors identified six
factors associated with an elevated risk of bowel
strangulation (Box 1) (19).

While Smallsbowellileustis usually due to adhesions

Figure 1) and nearly *
ileus of the is usually due

to cancer and NS of coscs (RN

- (18, 20). When ganeer is found at laparotomy, the

Initial treatment

Intravenous fluid administration should be started
at once to replace volume deficits and correct any
electrolyte or acid—base disturbances, and anal-
gesics should be given.
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BOX 1

Risk factors,
according to Schwenter* (19)

® Abdominal pain for 4 days or more

® Peritoneal signs

® (C-reactive protein >75 mg/L

® | eukocytes >10 500 pL

® >500 mL free fluid

® Reduced contrast enhancement of the bowel wall

*One point is given for each criterion that is met. A score of 3 or
more is nearly 70% sensitive and over 90% specific for the danger of
strangulation and is thus an indication for emergency surgery
(level lla evidence) (19).

surgeon is confronted with an often difficult choice
between two possible ways to proceed:

Single procedure The malignant stenosis is re-
sccted together with the proximal dilated segment with

attention to clean oncological margins, and a primary
Anastomosis is created without colostomy. Arguments

in favor of this concept include the [GWHincidence
(B850 G MRASIGHON RIS (v climinaion of the

need for a second procedure to reverse the colostomy,
and the high morbidity of emergency colostomy
procedures (lower quality of life, skin irritation, mal-
absorption) (20). On the other hand, if the anastomosis
fails, the morbidity and mortality rise considerably. In
addition, the bncological Gufcome'is poorer(2 1 ).

Treatment in a SigIe procedure should BlWays be
gonsidered, particularly if the patient is otherwise
healthy, the proximal bowel segment is only mildly
dilated, or the stenosis is located in the ascending colon
or the right flexure (20).

Staged procedure—Treatment in W0 procedures
involves, first, resection of the malignant lesion with
attention to clean oncological margins and, at the same

operation, creation of either a
EY . . T R o

An aid to decision-making

The decision whether to operate is not always
easy, even for experienced surgeons. The risk
factors discussed by Schwenter et al. can serve
as decisional aids.
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BOX 2

Circumstances favoring colostomy
o Dilated prestenctic bowel segment

® E[derly patient with other accompanying disease

® |ess experienced surgeon

® Risk factors for anastomosis failure

® Pre-existing incontinence

© Parforation with peritonitis

® Systemic sepsis

o |Vietastatic cancer with low life expectancy

® Current chemotherapy or immunosuppressive treatment

® Rectal stenosis

with a protective double Stoma. The Stoma can later be
internalized in a Sécond procedure. Arguments in favor
of a staged procedure include rapid recovery and the
[oWet incidence of anastomosis failure. It should be
borne in mind, however, that _ -
often leads to difficulties in the care of the stoma, as
well as to Severe malabsorption syndromes. Moreover,
feversal of the stoma carries a High Morbidity as well;

in large-scale retrospective studies, the stoma was
never reversed in as many as 60% of patients (20). The
staged procedure has proven liSeful particularly for pa-
tients who are
because of peritonitis, immunosuppression,
malnutrition, etc.

A decompressive fbe or a Stent can be used for
“PHidging” before definitive surgery, particularly in
patients with very distal stenoses (sigmoid colon and
rectum). This obviates the need to operate in the face of
manifest ileus and gives the bowel wall a chance to
recover from its prestenotic dilatation (20). Which type
of procedure to perform must be decided on an individ-
ual basis and depends on many factors (Box 2).

Onéstage surgery Without colostomy
This is the ifGatmentionenoice, particularly for

young patients with no risk factors for anastomo-
sis failure.

Functional ileus
Unlike mechanical ileus, functional ileus is not due to a
process obstructing the lumen of the bowel and im-

iedini the rassage of its contents, but rather to-

of the smooth muscle of the bowel wall.
Paralytic/functional ileus has multiple causes:

o REfiectory ileus—after abdominal or retroperito-
neal surgery (e.g., spinal surgery), or induced by
intra- or lesions (tumor,
hemorrhage, infection)

® Dilig-induced ileus—due to the consumption of
opioids, neuroleptic drugs, etc.

o [ViStabolic ileus—in patients with iypokalemia or

diabetes mellitus

o Vasculai {leus—due to HypOPErfusion of the

bowel.

We will now discuss the three causes of functional
ileus that are most common and most relevant in every-
day clinical practice and consider the therapeutic
options for each.

Postoperative ileus is a frequent complication of
surgery, particularly visceral surgery: its reported inci-
dence @fter Solorectal operations is [[74% (22). Post-
operative ileus is defined as the temporary cessation of
coordinated bowel peristalsis after surgery, restricting
the passage of bowel contents and rendering the patient
unable to tolerate the oral intake of liquids or solid food
(23). It is, in principle, a reversible disturbance. Its
socioeconomic cost is high, as it prolongs hospital stays
and thereby puts an additional financial burden on the
U.S. health-care system amounting to some 1.5 billion
dollars per year (22).

The Pathophysiology of postoperative ileus is [itlfiface
- An important factor is Activation by Surgical frauma

of the fiacrophages residing in the tunica muscularis exter-

na of the bowel Wall. These cells féléase Eytokines that in-

duce the activation of further pro-inflammatory cells and

their migration to the site of injury. Next, other-
i (including interleukin-6 and TNF-alpha)

are released, along with neuropeptides and nitric oxide.
The full clinical picture of postoperative ileus ensues, with
inflammation of the tunica muscularis externa of the entire
gastrointestinal tract (24).

Clinical features and diagnostic evaluation
Postoperative ileus usually manifests itself from the
mainly with

Functional ileus

Unlike mechanical ileus, functional ileus is not
due to a process obstructing the lumen of the
bowel and impeding the passage of its contents,
but rather to reduced contraction of the smooth
muscle of the bowel wall.
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| Multimodal perioperative treatment concept |

| Preoperative measures |

| Postoperative measures

| Thoracic epidural catheter |

NG laxatives or ' Chew gum Early
mobilization
Rapid Opioid-sparing
* analgesia
of
| Intraoperative measures | I I
I | Thoracic EDC | | Cox-2 inhibitors |

| Minimally invasive surgery |

Doppler-guided volume

administration

iiitiifimodal perioperative fast-WAGK concept [modified from Vilz (25)]; EDC, epidural catheter

nausea, vomiting, retention of stool and flatus, and
abdominal distention with sparse or absent bowel
sounds. There are generally no major laboratory ab-
normalities (25). Postoperative (functional) ileus is
very common and generally benign, yet it should al-
ways be recalled that bowel paralysis after surgery
may be due to early postoperative mechanical ileus
(torqueing, internal hernia) or septic ileus (abscess,
peritonitis). If the diagnosis is in doubt, an abdominal
CT should be obtained.

Treatment

There is no single effective means of preventing or
treating postoperative ileus. The Fast Track or ERAS
(enhanced recovery after surgery) concept was
introduced a decade ago by K&hIet (26, 27): this is a
multimodal perioperative treatment concept consisting

Postoperative ileus

Postoperative ileus is a frequent complication of
surgery, particularly visceral surgery. It puts an
additional financial burden on the U.S. health-care
system amounting to some 1.5 billion dollars per
year.
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of a set of measures to lessen postoperative morbidity
and shorten hospital stays (Figure 2) (25).

Onlythred of the measures included in the ERAS
concept have been shown in meta-analyses to SHOrten
the duration of postoperative fleus (28, 29):

° surgery (reduced surgical

trauma; level la evidence)

® Postoperative analgesia with an @pidural catheter
(sympatholysis and reduced need for peristalsis-
inhibiting opioids; level Ia evidence)

o Postoperativesumechewing to stimulate the
Cephalovagal'reflex, which promotes peristalsis
and inhibits inflammation (IGVellId evidence)
@0).

These measures, however, arc pPrOphylactie, not

therapeutic. Once postoperative ileus has become

manifest, there is HoleVidencesbased treatment] None of

Pathophysiology of postoperative ileus
The pathophysiology of postoperative ileus is

multifactorial. An important factor is activation by
* in

the tunica muscularis externa of the bowel L
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History and physical examination, laboratory tests as needed

Basic diagnostic evaluation

{

General measures
High-fiber diet, adequate fluids, exercise

{

Additional fiber
(psyllium, wheat bran)

{

1% line: macrogol, bisac

Laxatives:

odyl, sodium picosulfate
2% lino: laclilose

Additionally or as

monotherapy ‘

'

5-HT4 agonists
(prucalopride)

Switch opioids to
oxycodone + naloxone

I_‘

‘_I

Peripheral opioid receptor antagonists:
(s.c.) or naloxegol (p.o.)

IRIGORIAR 1o th [REATHTENI o' BHibid - iHGUGE BomStipato o- I8l (=rter (33))

s.c., subcutaneously; p.o., per 0s

the routinely used prokinetic drugs (neostigmine, meto-
clopramide, ) or laxatives have been

found in meta-analyses to SHorten the @Uration of post-

operative ileus (level la evidence) (31).

Opioid-induced constipation and ileus

Opioids are in widespread use for the treatment of
chronic pain, in cancer patients as well. They are highly
effective and can be given by multiple routes. The most
Eommon'(15%) and most serious side effect of chronic
opioid use is constipation, of which ileus is the most
severe variant (32).

Clinical features and diagnostic evaluation

Opioid-induced constipation can almost always be
diagnosed from the history (initiation or change of
opioid treatment) and the clinical examination, includ-

Prophylaxis of postoperative ileus by:
e Minimally invasive surgery

e Thoracic eiidural catheter
[ ]

ing digital rectal examination (fecal impaction). In
patients with opioid-induced ileus, the laboratory
parameters of infection should be checked, and any
abnormal findings should be followed up with imaging
studies.

Prevention and treatment
The prevention of opioid-induced constipation is a
major concern. In particular, a_t, adequate
fluid intake, and physical EXereise are beneficial. If
constipation nonetheless arises, further help is available
in the form of a therapeutic algorithm in the German
S2k guideline on chronic constipation in adults (33).

It may be necessary, particularly in cases of ileus or
intractable constipation, to switch the opioid to a com-

bined preparation (e.g., _ + Raloxone [level Ib

evidence], naloxone being a peripheral opioid antagon-
ist with a Righ'firstapassieftect) or to add on a peripheral
opioid antagonist (subcutancous HiCthylNAltexone or
oral naloxegol [level Ib evidence]) (Figure 3). Surgical
treatment is needed only in exceptionally rare cases.

Acute colonic pseudo-obstruction (Ogilvie syndrome)

is defined as Golonic dilatation of the colon (usually the
€83l pole and the Bscending colon) Without cvidence

of a [echanical Stenosis. Its precise pathogenesis is un-

clear but is suspected to involve an imbalance in the
Heuronal input to the bowel so that the sympathetic in-
fluence predominates, causing atonic dilatation of the
colon (34, 35). Ogilvie syndrome arises almost exclus-
ively in patients. It is particu-
larly associated with the postoperative state (mainly
after orthopedic procedures, with an incidence of 1%),
severe infection, and neurologic disease (such as Park-
inson’s disease) (36).

Clinical features and diagnostic evaluation

The main manifestation of this syndrome is_
Most patients (80%) complain of

abdominal pain and of nausea and vomiting (60%),

while many also have fecal retention or diarrhea (45%).

Physical examination typically
S . GRS GGHBI bove! Sounds on s

cultation. If peritoneal signs or fever are present, bowel
ischemia and perforation must be ruled out (35).

There are no characteristic laboratory abnormalities
in acute pseudo-obstruction. Leukocytosis, if present,

Chronic opioid medication

Measures should be taken to prevent constipation
in any patient under chronic treatment with opioid
drugs.
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Computed tomography (CT) of the abdomen
— Confirmation that ileus is caused by a tumor
- Extent of tumor
— Precise localization of stenosis
- Rule out indication for emergency surgery
(perforation, ischemia)

Predictors of a poor treatment outcome
- Age and comorbidities
- Poor nutritional state & general condition

Is there a surgical indication?
Interdisciplinary discussion!

Patient’s wishes?
— Degree of obstruction

- Ascites

— Albumin <25 mg/L

— Prior radiotherapy of chest/abdomen

— Prior treatment for obstruction

Yes
— Non-neoplastic obstruction
— Low tumor burden
- Perforation, volvulus, ischemia
— Endoscopic intervention not possible or

contraindicated — Ascites

— Poor general condition

— Advanced peritoneal carcinosis
— Infiltration of the mesenteric root
— Multiple stenoses

No
— Solitary stenosis

No

feasible

— Indication for dilatation and stenting
— Endoscopic intervention technically

Pharmacotherapy/best supportive care

— Butylscopolamine, PPI, somatostatin analogues (antisecretory, spasmolytic)
& or neostigmine in case of incomplete obstruction
— Antiemetic and neuroleptic drugs

The [fealmentionsuspectedilensiand known peritoneal carcinosis (after [40]); PPI, proton-pump inhibitors

may be a sign of ischemia or perforation. Because Ogil-
vie syndrome is a (diagnosis of EXclusion, the initial
evaluation should include an abdominal CT scan to rule
out other conditions, particularly mechanical ileus or
intestinal paralysis due to other intra-abdominal or
retroperitoneal disease.

The choice of further treatment (conservative versus

surgical) largely @EpEAdS on the [Fadiologically

Ogilvie syndrome arises almost exclusively in

I hospitalized patients. It is particularly
associated with the state,

, and

disease.
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measured diameter of the €olom, on the presence or
absence of signs of sepsis, and on whether bowel per-
foration seems imminent or has already occurred.
Conservative treatment—This is possible only if
there are no signs of sepsis and if (imminent or exist-
ing) perforation and ischemia have been ruled out.
Supportive measures are given, including nil per os, a
nasogastric tube, a _ [ectal fbe, correc-
tion of electrolyte disturbances, and discontinuation of
constipating drugs. The patient must be closely ob-

The treatment of Ogilvie syndrome
The depends on the

. The first measure is
tration; the second,
the third, SUFGEry.

of the
adminis-
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served both clinically and radiologically, with repeated
abdominal plain films every 12 to 24 hours to monitor
the diameter of the colon.
A meta-analysis confirmed the
in the treatment of syndrome:
successful treatment (flatus, defecation, reduction of

abdominal circumference) was documented_
_of patients (p<0.001, number
needed to treat [NNT] = 1) (I&Velld evidence) (37). On
the other hand, there is no evidence for the efficacy of
other drugs, such as methylnaltrexone or erythromycin
(35).

If pharmacotherapy brings no improvement in 2 to 3
days, and insertion of a -

is recommended
(level I1a evidence) (38, 39).

Surgery—The indications for Surgical ffeatment in
Ogilvie syndrome should be viewed critically, as the
perioperative mortality \is125531%. Absolute indi-
cations for surgery are typically stated as imminent or
existing bowel perforation, ischemia, or persistent dila-
tation of the colon with a diameter larger than 12 cm for
several days. As long as there is no perforation or ische-

mia, a Gecostomy should be performed; percutancous
cecostomy is an alienative for Criticallyl ill patients. In

the presence of perforation or ischemia, a discontinuity
resection is recommended (level I1a evidence) (39).

Peritoneal carcinosis: a special case

Cancer of the gastrointestinal tract or of the female
reproductive tract often causes peritoneal carcinosis
presenting with ileus. There are varying reasons for the
lack of passage of bowel contents, and the determi-
nation of the pathophysiology in the individual case has
major implications for treatment. Chronic use of opioid
analgesics, micronodular peritoneal carcinosis of the
bowel, and mesenteric infiltration by tumor masses gen-
erally cause functional ileus, while the infiltrative
growth of a tumor into the lumen of the bowel or ad-
hesions after prior abdominal surgery generally cause
mechanical ileus. It is essential to determine whether
the bowel is obstructed or only paralyzed, as surgery in
the latter case is of little benefit and may well harm the
patient. It is, therefore, recommended that patients with
a peritoneal tumor burden and the new onset of ileus
should be evaluated at least with a CT of the abdomen.
This can help rule out absolute indications for surgery
(ischemia, strangulation, perforation) while also en-
abling assessment of the extent of tumor, which is of
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Patients with a peritoneal tumor burden and the
new onset of ileus should be evaluated at least
with a B of the abdomen to determine the
cause of ileus (mechanical or functional) and
assess the extent of neoplastic disease.

prognostic significance. Depending on the radiologic
findings and the patient’s age and general condition,
various treatment options are available: pharmacother-
apy (secretolytic, analgesic, and prokinetic drugs), in-
terventional treatment (drainage PEG in case of proxi-
mal stenosis, dilatation + stent in case of distal stenosis),
or surgery (resection if the tumor burden is manageable,
colostomy) (Figure 4, level IV evidence) (40).
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Question 1
What is the approximate lifetime prevalence of
mechanical ileus after colectomy?

Question 2

What is the gold standard for the diagnosis of mechanical
ileus?

a) Colonoscopy

b) Abdominal MRI

¢) Abdominal CT

d) Plain abdominal x-ray

e) Endoscopic ultrasonography of the small bowel

Question 3

Which of the following can be of use in the decision
whether to treat suspected mechanical ileus conservatively
or by surgery?

a) The Thure-Brandt method

b) The Sachtleben method

¢) The Dorn method

d) The Schwenter risk factor assessment

e) The Sanger score

Question 4

Which of the following has been shown by a meta-analysis
to be helpful in the treatment of mechanical ileus, in that it
makes the need for laparotomy with adhesiolysis less likely
and shortens the average duration of hospital stay?

a) Oral contrast medium

b) Oral psyllium seed husks

¢) Oral macrogol

d) Oral lactulose

e) Oral bisacodyl

Question 5

Which of the following, if found in an operation

for mechanical ileus of the large bowel, implies that
a two-staged surgical approach would be best?

a) A young, otherwise healthy patient

b) Pperitonitis

¢) A stenosis in the ascending colon

d) An experienced surgeon

e) Absence of distention of the prestenotic segment

Question 6

What are the typical main manifestations of
postoperative ileus?

a) Night sweats and agitation

b) Chest pain

c) Nausea and vomiting

d) Fever above 39°C and shaking chills

e) Dizziness and apnea

Question 7

Which of the following measures is a component of
so-called fast-track surgery?

a) Nil per os for at least 24 hours before surgery

b) Preoperative bowel irrigation

¢) Early mobilization

d) Opioid analgesia if possible

e) Routine postoperative placement of a nasogastric tube
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Question 8

Which of the following measures shortens the duration

of postoperative ileus?

a) Prophylactic antibiotic coverage

b) Postoperative sedation

c) Postoperative opioid analgesia

d) Cautious reintroduction of liquid and then solid nutrition
after surgery

e) Minimally invasive surgery

Question 9

Which of the following drugs was found in a meta-analysis
to be effective in the treatment of Ogilvie syndrome?

a) Neostigmine i.v.

b) Methylnaltrexone s.c.

c) Erythromycin i.v.

d) Azithromycin p.o.

e) Clarithromycin p.o.

Question 10

Which of the following are reasonable treatments for

ileus due to peritoneal carcinosis?

a) Radical resection of all peritoneal cancerous lesions

b) If there are multiple stenoses in the mid-small bowel,
endoscopic stenting

c) If the patient is vomiting and has a stenosis in the
proximal portion of the small bowel, percutaneous endoscopic
gastrostomy (PEG)

d) Administration of tincture of opium

e) Radiotherapy of the abdomen
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