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Medo de errar sempre tive. Medo de errar é que é a minha paciência.
Conto ao senhor é o que eu sei e o senhor não sabe, mas principalmente quero
contar é o que não sei se sei e que pode ser que o senhor saiba.
Fear to go wrong Ive always had. Fear to go wrong is my patience.
I am telling you is what I know and you dont, but mostly I want to tell you is
what I dont know if I know and you probably do.

4-1

João Guimarães Rosa (1908-1967): Grande Sertão: Veredas.
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There is not the faintest consensus about anything concerning large bowel
obstruction (LBO), as well as there are not the best procedure and the best
management of this occurrence as far as diagnosis and clinical and surgical
approaches are concerned. LBO has many causes and may present under many
degrees of evolution, and the condition of the patients when first admitted to the
hospital may be extremely variable, since a simple abdominal distension until a
cecal perforation and fecal peritonitis or a cardiorespiratory failure.
Mechanical intestinal obstruction refers to interference with the normal passage
of intestinal contents caused by partial or total occlusion of the intestinal lumen.
LBO is partial when some gas and fluid content so far pass through the point
of obstruction; and total when the intestinal lumen is totally occluded.
Simple obstruction is when there is no compromise of the blood supply to the
affected bowel segment. Strangulation is when there is compromise of the blood
supply to the affected area due to the loss of permeability of the extraintestinal
vascular pedicle (volvulus, hernia, adhesions). There should be no doubts between
decrease and loss of intramural venous in one hand and arterial capillaries
permeability of the late LBO in the other.
As far as level of obstruction is concerned there are high small bowel
obstruction (obstruction at the level of the proximal small intestine), low small
bowel obstruction (obstruction at the level of the distal small bowel) and large
bowel obstruction (obstruction from the ileocecal valve to the anus).
Functional obstruction or motility disorders are quite different form of LBO
once the lumen of the bowel is completely free although the symptoms mimic
those of mechanical obstruction.
LBO occurs less frequently than small bowel obstruction, mainly because of
small bowel adhesion (laparotomy frequently leads to abdominal adhesions) and
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abdominal hernias (incarcerated small bowel). Only approximately 20% of
intestinal obstruction involve the colon.
In this chapter only mechanical large bowel obstruction is considered with
special attention to the pathophysiology, etiology, symptoms, diagnosis,
differential diagnosis and clinical and surgical approaches.

CLASSIFICATION AND ETIOPATHOLOGY
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True LBO is characterized by mechanical blockage of the continuity of feces
and gas flow. There are three main causative factors (Table 4-1): (a) intramural or
parietal, (b) intraluminal and (c) extramural or extrinsic colorectal lesions and
conditions.

Intramural or Parietal Colorectal Lesions
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Diseases localized in the wall of the large bowel may decrease colorectal
caliber carrying out several clinical pictures of LBO: tumors (carcinoma and
lymphoma and sarcoma), inflammation (diverticulitis, Crohn1 colitis, ulcerative
colitis), infectious granulomatous diseases (actinomycosis, tuberculosis,
blastomycosis and lymphogranuloma venereum), parasitic diseases (amebic colitis,
schistosomiasis and Chagas2 colorectal disease), ischemic colitis, aganglionosis coli
(Hirschsprung3 disease) and anal atresia.
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1. CROHN, Burrill B. (1884-1983), US gastroenterologyst: Crohns disease or regional enteritis (hollow
inflammatory and granulomatous process inespecífico, of unknown etiology which occur mainly in
the ileocecal region, and can be found in any segment of the GI tract and in the perineum).
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2. CHAGAS, Carlos (1879-1934), Brazilian physician and sanitarista: Chagas disease (South
American trypanosomiasis). He discovered nearly everything about the disease: the causative
factors, the evolution, the hosts, the contamination and transmission, the clinical picture as well
as laboratory findings. Chagas disease is the cause of acquired megacolon, a condition of
extreme dilatation and hypertrophy of the intestinal wall at the level of the rectosigmoid region
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3. HIRSCHSPRUNG, Harold (1830-1916), Danish physician, born in Copenhagen, Denmark,
December 14, 1830. He was head professor of Pediatric surgery at the University of Copenhagen
and at the Queen Louise Childrens Hospital. Although he is known and famous all over the world
for his studies and papers about the disease named after him, aganglionic megacolon (1888), in
fact his contribution were much more marked as far as pyloric stenosis is concerned (1888) and in
the use of the hydrostatic pressure to approach colonic intussusception (1905). It is interesting,
otherwise, the restoration of the scientific true: indeed it was not HIRSCHSPRUNG the first to
describe the aganglionic megacolon. The first case of aganglionic megacolon ever reported in the
literature was carried out by FREDRICK RUYSCH (1691), therefore 139 years before
HIRSCHSPRUNGS report (Leenders E & Sieber WK: Congenital Megacolon observation by Fredrick
Ruysch in 1691:In: J Pediatr Surg, 1970;5:1-3). The second case of aganglionic megacolon was
reported 63 years before HIRSCHSPRUNG by PARRY (1825), and the third case by LEVINE
(Chicago, 1867) therefore 21 years before HIRSCHSPRUNGS report. In a meeting held in
Copenhagen (1886) HIRSCHSPRUNG reported a case of a kid bearing aganglionic megacolon,
paper published in 1888 (Stuhlträgheit Neugeborener in Folge Von Dilatation und Hypertrophye
des Colons. Jahrbuch für Kinderheilkunde, 1888;27:1). And above all it was only in 1900 that the
theory of intestinal aganglionosis and hypoganglionosis (absence or marked reduction in the
number of ganglion cells of the myenteric plexus) was postulated for the first time by
LENNANDER.
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Intraluminal Colorectal Lesions
Some conditions and diseases and causes may be localized in the interior of
the bowel without continuity with its wall as fecal impaction (fecaloma), parasites
(Ascaris lumbricoides), bezoars (phitobezoar and tricobezoar), meconium ileus and
foreign body in the rectum.

Extramural or Extrinsic Colorectal Lesions
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Among several occurrences and conditions and diseases localized adjacent to
the colorectal region that may compress and block the lumen of the colon some
deserve special citation: tumors, abscesses, intussusception, volvulus, adhesions,
Table 4-1. Classification and etiopathology parietal colorectal lesions
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Carcinoma
Lymphoma
Sarcoma
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TUMORS
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INFLAMMATION
Diverticulitis
Crohn colitis
Ulcerative colitis
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INFECTIOUS GRANULOMATOUS DISEASES
Actinomycosis
Tuberculosis
Blastomycosis
Lymphogranuloma venereum
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PARASITIC DISEASES
Amebic colitis
Schistosomiasis
Chagas colorectal disease
ISCHEMIC COLITIS
AGANGLIONOSIS COLI (HIRSCHSPRUNG DISEASE)
ANAL ATRESIA
INTRALUMINAL COLORECTAL LESIONS
FECAL IMPACTION (FECALOMA)
PARASITES (ASCARIS LUMBRICOIDES)
BEZOARS
Phitobezoar
Trichobezoar
MECONIUM ILEUS
FOREIGN BODY IN THE RECTUM

94

4 ❑ Urgency
Table 4-1. Classification and etiopathology parietal colorectal lesions (Cont.)
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EXTRINSEC COLON LESIONS
TUMORS
ABSCESSES
INTUSSUSCEPTION
VOLVULUS
ADHESIONS
RETRACTILE MESENTERITIS
HERNIAS
Femoral hernias
Umbilical hernias
Diaphragmatic hernias
Passage of a loop through the foramen of Winslow
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(Continued)
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UROLOGICAL CONDITIONS
Prostate hypertrophy
Dilated bladder
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GYNECOLOGICAL CONDITIONS
Pregnancy
Ovarian tumors and cysts
Endometriosis and uterus tumors
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retractile mesenteritis, hernias (femoral, umbilical, diaphragmatic, passage of a
loop through the foramen of Winslow4), urological conditions (prostate
hypertrophy, dilated bladder) and gynecological conditions (pregnancy, ovarian
tumors and cysts, endometriosis, uterus tumors).

PATHOPHYSIOLOGY
During the establishment of a LBO three main functions of the large bowel
are constantly and markedly changed: absorption, secretion and motility. So there
are three main pathophysiologic alterations caused by every kind of LBO: (a) stasis
of the intestinal content with continuous increase of volume of fluid and
electrolyte losses, (b) intestinal distension characterized by suppression of
intestinal motility and accumulation of fluid inside the bowel, and (c) ischemia of
the bowel wall caused by intestinal distension and may develop necrosis and
4. WINSLOW, Jacob B. (1669-1769), Danish anatomist, physicist and surgeon having spend most of
his life in Paris. He described the foramen, the ligament, the pancreas, the stars and stellulae, all
named after him.
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several complications as bowel perforation and abdominal sepsis. There are three
kinds of LBO to be considered: (a) simple obstruction (early and late) without
integrity and without persistence of the ileocecal valve function, (b) simple
obstruction (early and late) with integrity and with persistence of the ileocecal
valve function and (c) strangulated or closed-loop obstruction.

Early Simple Large Bowel Obstruction Without Integrity and
Without Persistence of the Ileocecal Valve Function
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In its development the simple LBO presents an early and a late stages.
As far as a LBO occurs there is a mild increase of intestinal motility trying to
win the obstructed site, once the innervation is much poorer in the large than in
the small bowel. Contractile activity of the bowel initially increases as the proximal
gut attempts to push intraluminal contents past the obstruction (this is the cause
of expulsion of the offending object in case there is any with relief of the
abdominal cramps).
As there is no way to flow the intestinal contents bowel distension begins to
happen. The beginning of intestinal distension is early and is mild if the ileocecal
valve is incompetent because the intestinal contents inside the large bowel reflux
back to the ileum and the pressure inside the colon is not so high. On the other
hand if there is ileocecal valve competitiveness and integrity the large bowel
pressure turns very high and dangerous and may cause a cecal perforation.
The result of the intestinal distension is the stasis of fluids and electrolytes
inside the bowel segment proximal to the obstructed site. As the venous
capillaries permeability is compromised by the bowel wall distension the ability of
the mucosa to absorb decreases, while the ability of secreting fluids into the
bowel is maintained once the arterial capillaries permeability is not compromised.
The outcome is that the stasis of the intestinal content of fluid and electrolytes
increases continuously and contributes to increase the proximal bowel distension.
Bacterial proliferation and gas swallowed and the inability of passing gas as well
as the stasis of fluid contribute to increase the abdominal distension being a cause
of intensifying the abdominal distension and chest compression by pushing up the
diaphragmatic muscle. Simple obstruction is the LBO in its first and second stages
and means mechanical obstruction without occlusion of the blood supply, and
results in significant alterations of intestinal physiology. Despite distending to a
large size the obstructed intestine usually develops normal or only slightly
increased intraluminal pressure. Transluminal pressures are unchanged
maintaining vascular perfusion of the intestinal wall and avoiding ischemia.
Although the intestine maintains perfusion in response to distal obstruction,
its ability to maintain perfusion in response to subsequent incremental increases in
pressure may be compromised. The next change is the third space translocation of
fluid and electrolytes into the lumen and the wall of the distended intestine
proximal to the point of obstruction. The following step is an increase of secretion
of fluid and electrolytes into the lumen (exsorption) and decrease in absorption of
fluid and electrolytes from the lumen (insorption). It is interesting to stress the
observation that a rapid infusion of intravenous fluid further increases secretion
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into the bowel lumen. Elevation of intramural pressure increases insorption but at
higher pressures insorption drops rapidly (venous collapse) and exsorption
continues to rise, once the permeability of arterial supply is maintained. So the
alterations in arterial and venous capillaries permeability and in tissue and
intravascular hydrostatic and oncotic pressures result in increasing the luminal
secretion and cause interstitial edema of the intestinal wall.
The intraluminal fluid and electrolytes accumulation results from at least three
main factors: (a) change in the blood supply characterized by venous capillaries
permeability collapse and arterial capillaries permeability maintenance; (b)
translocation of fluids and electrolytes into the intestinal lumen because of
increased intraluminal osmolarity due to enzymatic breakdown of stagnant
intestinal contents; and (c) increase of secretion due to a role in intraluminal fluid
and electrolyte accumulation caused by prostaglandins.
Figure 4-1 shows the sequence of the several stages of the early simple LBO:
(a) distension of proximal bowel (retrograde decompression by vomiting or a
gastric tube suction) causing external fluid and electrolyte losses; (b) increase of
the intraluminal bowel pressure above the obstructed point (increase of secretion,
decrease of absorption) causing intraluminal fluid and electrolyte losses; and (c)
increase of intraluminal bowel pressure above the obstructed point causing bowel
wall edema with resulting intramural fluid and electrolyte losses and further
peritoneal fluid and electrolyte losses. The four kinds of fluid and electrolyte losses

Increase
of secretion

Impaired
venous return

Decrease of
absorption

Bowel wall
edema

Intraluminal
fluid and
electolyte losses

Intramural and
electrolyte losses
Peritoneal fluid
and electrolyte
losses

Hypovolemia and fluid and electrolyte imbalance

Fig. 4-1. Early simple large bowel obstruction  pathophysiology of simple LBO.
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(external, intraluminal, intramural and peritoneal) may develop hypovolemia and
its consequences and cardiorespiratory and renal failures and shock.

Late Simple Large Bowel Obstruction Without Integrity and Without
Persistence of the Ileocecal Valve Function
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The early stage of LBO results in bowel stasis marked by continuous increase
of volume of fluid and electrolyte losses determined by decrease of the venous
capacity of absorption (decrease of venous capillaries permeability) and the
maintenance of the arterial ability of secretion (maintenance of arterial capillaries
permeability). The intestinal distension is characterized by suppression of intestinal
motility and accumulation of gas and fluid and electrolytes inside the bowel. The
late LBO stage begins with the intestinal intramural arterial capillaries compromise,
which is the cause of ischemia and infarction of the bowel wall due to the severe
intestinal distension and may develop necrosis and several complications as
abdominal and systemic sepsis and bowel perforation.
When marked metabolic disorders, significant electrolyte imbalance (involving
sodium, potassium calcium, magnesium and phosphate ions) and severe acid-basic
derangements reach an advanced stage, a paralytic ileus develop and can be
demonstrated by decrease and cessation of bowel motility. So in a late LBO there
is a complete cessation of intestinal motility what also contributes to increase the
intestinal distension.
Next step is the bacterial overgrowth marked mainly by Gram-negative5 and
anaerobic organisms proliferation, mainly Clostridium perfringens, Bacteroides
fragilis and Escherichia coli in the bowel proximal to the obstructed point. If
progressive intestinal distension occurs the bowel wall may suffer ischemia and
infarction with resulting necrosis and several mucosa suffering. As the mechanical
integrity of the mucosa is lost and luminal proliferated bacteria invade the
underlying submucosa overwhelming host defense mechanisms.
Pylephlebitis and systemic sepsis develop as bacteria enter the portal venous
and lymphatic channels. Bacteria of variable intestinal flora and bacterial
endotoxins transude and cross the full thickness of the intestinal wall and gain the
peritoneal cavity. This transudation fluid is highly toxic and reddish-brown in color
being characteristic of advanced or late LBO. Gram-negative bacteria produce
endotoxin, which is probably one of the most potent mediators of the systemic
response to intestinal ischemia. Endotoxin reaches the Kupffers6 cells of the liver
clearing the gut-derived endotoxin, which is present in the portal venous system.
5. GRAM, Hans C.J. (1853-1938), Danish bacteriologist, creator of the method of staining bacteria:
smears are fixed by flaming, stained in a solution of crystal violet, treated with iodine solution,
rinsed, decolorized and then counterstained with safranin O; Gram-positive organisms stain purple
black and Gram-negative organisms stain pink. It is a method very useful in bacterial taxonomy
and identification as well as to indicate fundamental differences in cell wall structure.
6. KUPFFER, Karl W. von (1829-1902): German anatomist. Stellate or Kupffers cells of the liver are
phagocytic cells of the mononuclear series which are found in the luminal surface of the hepatic
sinusoids.
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When the portal level of endotoxin overwhelms the monocot-derived cells it
increases in the peripheral blood carrying out systemic effects, as releasing
interleukin-1 and cachectin from macrophages, increasing edema bowel wall,
hypotension, acidosis and several metabolic derangements.
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Figure 4-2 shows the sequence of the several stages of the late simple LBO
since the development of the paralytic ileus: (a) bacterial overgrowth, (b)
progressive intestinal distension, (c) ischemia and infarction and mucosa suffering,
(d) bacterial invasion of the underlying submucosa, (e) pylephlebitis and systemic
sepsis, (f) transudation or bacteria and bacterial endotoxins to the peritoneal
cavity, (g) ischemia and necrosis, (h) increasing of levels of endotoxin in the portal
and peripheral blood, (i) release of interleukin-1 and cachectin from macrophages,
(j) increasing edema, hypotension, acidosis and several metabolic derangements.
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Simple Large Bowel Obstruction With Integrity and With Persistence
of the Ileocecal Valve Function
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If the ileocecal valve is competent it prevents the reflux of the intestinal
contents between the obstructive point and the valve and the consequence is the
formation a closed-loop in some aspects similar to the strangulated obstruction.
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Hypovolemia and fluid and electrolyte imbalance

Bacterial overgrowth
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Paralytic ileus
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Progressive intestinal distension
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Ischemia and infarction and mucosa suffering

DR

Bacterial invasion of underlying mucosa

Pylephlebitis and systemic sepsis

Transudation of bacteria and endotoxins to the peritoneal cavity

Ischemia and necrosis of the intestinal wall

High levels of endotoxins in the portal and peripheral blood

Increasing edema, hypotension, acidosis and several metabolic derangements

Fig. 4-2. Late simple large bowel obstruction  pathophysiology of simple LBO.
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In this case the intestinal contents inside the bowel between the obstructed
point and the ileocecal valve finds no way to reflux causing an extreme dilatation
of the closed-loop. As a dramatic result a very rapid and high intramural pressure
is observed with a premature compromise of the venous and arterial capillary
permeability allowing the development of an impaired venous and arterial
circulation in the bowel wall. As a consequence ischemia and infarction of the
bowel wall are possible overcoming early bacteremia and endotoxemia and
perforation of the closed-loop more commonly at the level of the cecum with fecal
peritonitis. The distension of the closed-loop is usually very marked and may
compress the lungs by pushing up the diaphragmatic developing splinted
respiration, atelectasis, pneumonia and respiratory failure (Fig. 4-3).

Strangulated or Closed-Loop Large Bowel Obstruction
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In strangulated LBO both arterial and venous vascular compromises result
from extrinsic mechanical compression or twisting of the blood supply to the
segment of the bowel irrigated by the vascular pedicle. Several conditions may
cause the strangulation being the most common abdominal adhesions and hernias
and volvulus. As the bowel loop entered the hernia orifice or is trapped as a
tourniquet by an adhesion or suffered a volvulus determined by a twisted
mesentery two obstructions are observed, being one distal and another proximal.
So a closed-loop forms between the proximal and the distal obstructions.
Progressive edema and swelling of the closed-loop against the external
compression occurs and the bowel wall may rapidly suffer ischemia and infarction
with resulting necrosis.

DR

.R

UP

NA

As the mechanical integrity of the mucosa is lost luminal bacteria invade the
underlying submucosa overwhelming host defense mechanisms. Pylephlebitis and
systemic sepsis is an early result as bacteria enter the portal venous and lymphatic
channels. Bacteria of variable intestinal flora and bacterial endotoxins transude
and cross the full thickness of the intestinal wall and gain the peritoneal cavity.
This transudation fluid is highly toxic and reddish-brown in color being
characteristic of advanced and strangulated LBO. Gram-negative bacteria produce
endotoxin, which is probably one of the most potent mediators of the systemic
response to intestinal ischemia. Endotoxin reaches the Kupffers cells of the liver
clearing the gut-derived endotoxin, which is present in the portal venous system.
When the portal level of endotoxin overwhelms the monocyte-derived cells it
increases in the peripheral blood carrying out systemic effects, as releasing
interleukin-1 and cachectin from macrophages, increasing edema, hypotension,
acidosis and several metabolic derangements. Otherwise the closed-loop may
undergo a severe necrosis and a bowel perforation may overcome before bacterial
and endotoxin actions (Fig. 4-4).

CLINICAL FINDINGS DURING PATHOGENIC EVOLUTION
The pathophysiologic evolution and clinical features of LBO depends on (a)
the stage of LBO, (b) the cause of LBO, (c) the site of LBO, (d) the integrity and

Hypovolemia and fluid and
electrolyte imbalance

Formation of a closed loop

NO reflux of intestinal contents
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Impaired venous and arterial circulation
In the bowel wall
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Ischemia and infarction of the bowel wall
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Early bacteremia and endotoxemia

UP

NA

Very marked distension of the closed loop

Thoraxic compression

DR
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Perforation of the closed loop with
Fecal peritonitis

Splinted respiration

Atelectasis

Pneumonia

Respiratory failure

Fig. 4-3. Simple large bowel obstruction  pathophysiology of simple LBO with integrity and
persistence of the ileocecal valve function.
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Primary vascular compromise
by twisted or compressed vascular pedicle
hernia adhesion - volvulus
Strangulated or closed-loop LBO
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Early bacteremia
and endotoxemia

Perforation of the closed loop
with fecal peritonitis

Atelectasis

Pneumonia
Respiratory failure

DR

.R

UP

NA

TH

Splinted respiration

Fig. 4-4. Large bowel obstruction  pathophysiology of strangulated or closed-loop large
bowel obstruction.

competitiveness of the ileocecal valve function and (e) the kind of LBO, if the
obstruction is simple or strangulated (closed-loop) (Table 4-2).
As far as a LBO occurs there is an increase of intestinal motility trying to win
the obstructed site, clinically showing as abdominal colicky. The colicky is not so
intense and frequent as seen in small bowel obstruction once the innervation is
much poorer in the large than in the small bowel. The upper the obstruction the
more intense, severe and frequent abdominal colicky and vomits. In LBO the
abdominal colicky is usually mild and infrequent and may be absent.
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Early Stage LBO Without Integrity and Without Persistence of The
Ileocecal Valve Function
The beginning of intestinal distension is early and is mild if the ileocecal valve
is incompetent because the intestinal content inside the large bowel reflux back to
the ileum and the pressure inside the colon is not so high. Clinically the intestinal
distension causes abdominal discomfort and distension.
Table 4-2. Large bowel obstruction  clinical and pathogenic evolution
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Early stage LBO without integrity and without persistence of the ileocecal valve
function
increase of intestinal motility
abdominal colicky
intestinal distension
abdominal distension discomfort and mild
pain
Impaired venous and maintained arterial signs of dehydration (oliguria, thirst, dry
capillary permeability with stasis of the
tongue)
intestinal content of fluid and
electrolytes
bacterial proliferation and gas swallowed Increasing of abdominal distension
and no gas elimination
discomfort and mild pain
More intestinal distension
diaphragm pushed upward: difficulty in
breathing
Paralysis of peristalsis
disappearance of abdominal colicky
More abdominal distension
More abdominal discomfort and dyspnea
Worsen symptoms of hypovolemia
bowel wall edema and increase of
(dehydration, thirst, dyspnea, tachycardia,
intramural fluid and electrolyte losses
oliguria) and may develop cardiac failure
and further peritoneal fluid and
and shock
electrolyte losses
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Late stage LBO without integrity and without persistence of the ileocecal valve
function
blood capillaries of the bowel wall
Possibility of complications as bowel
compromised ischemia and infarction
perforation and abdominal sepsis
begins to happen
toxemia, increasing edema, hypotension,
bacterial overgrowth and mucosa
suffering; bacteria and endotoxins invade acidosis and several metabolic
derangement; more abdominal distension,
the submucosa; host defense
mechanisms overwhelmed; transudation vomiting,
to the peritoneal cavity
arterial hypotension, electrolytes
imbalance, acid-base
disturbances, abdominal sepsis, absolute
stop of elimination
of gas and feces, protein catabolism,
cardiac failure, shock,
respiratory and renal insufficiency
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Table 4-2. Large bowel obstruction  clinical and pathogenic evolution
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LBO with integrity and with persistence of the ileocecal valve function
Extreme dilatation of the closed loop
Splinted respiration, dyspnea, atelectasis,
lungs pushed upward
pneumonia and respiratory failure
Very high intramural pressure; impaired Toxemia, increasing edema, hypotension,
venous and arterial circulation, ischemia acidosis and several metabolic
and infarction of the bowel; bacteremia derangement; more abdominal distension,
and endotoxemia
vomiting, arterial hypotension, electrolytes
imbalance, acid-base disturbances,
abdominal sepsis, absolute stop of
elimination of
gas and feces, protein catabolism, cardiac
failure, shock, respiratory and renal
insufficiency and bowel perforation
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Strangulated or closed-loop LBO
Rapid and progressive edema and
swelling ischemia and infarctionwith
resulting necrosis

UP

Abdominal pain and distension, vomiting,
arterial hypotension, abdominal
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sepsis, absolute stop of elimination of gas
and fecal material, cardiac failure, shock,
respiratory and renal insufficiency,
bacteremia and endotoxemia and
premature bowel perforation
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As the venous capillaries permeability is compromised the ability of the
mucosa to absorb decreases, while the ability of secreting fluids into the bowel is
maintained once the arterial permeability is safe. The outcome is that the stasis of
the intestinal content of fluid and electrolytes increases continuously. Bacterial
proliferation and gas swallowed and the inability of passing gas as well as the
stasis of fluid contribute to increase the abdominal distension being a cause of
intensifying the abdominal discomfort and mild generalized abdominal pain. The
diaphragm is pushed upward compressing the lungs resulting in difficulty in
breathing. The loss of fluid to the interior of the bowel gives rise to the beginning
of signs of dehydration (oliguria, thirst, dry tongue).
As a result of intestinal distension and losses of fluids and electrolytes the
bowel hypermotility (abdominal colicky) gives way to paralysis of peristalsis with
disappearance of abdominal colicky if any increasing the abdominal distension, the
abdominal discomfort and dyspnea.
The permanent growth of intraluminal bowel pressure above the obstructed
point causes bowel wall edema following increase of intramural fluid and electrolyte
losses and further peritoneal fluid and electrolyte losses. The four kinds of fluid and
electrolyte losses (external, intraluminal, intramural and peritoneal) worsen the
clinical symptoms of hypovolemia (dehydration, thirst, dyspnea, tachycardia, oliguria)
and may develop cardiac, respiratory and renal failure and shock.
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Late Stage LBO Without Integrity and Without Persistence of the
Ileocecal Valve Function
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As the bowel distension intensifies and the bowel wall stretches the arterial
capillaries of the bowel wall they are also compromised and ischemia begins to
happen. With ischemia of the bowel wall infarction and even necrosis and several
complications as bowel perforation and abdominal sepsis can follow as a corollary.
Next steps mark the late stage of LBO: bacterial overgrowth in the bowel
proximal to the obstructed point and mucosa suffering due to bowel wall ischemia
and infarction. As the mechanical integrity of the mucosa is lost and luminal
proliferated bacteria and endotoxins invade the underlying submucosa host
defense mechanisms are overcome, transuding and crossing the full thickness of
the intestinal wall gaining the peritoneal cavity developing signs of abdominal
sepsis. As immediate result toxemia, increasing edema, hypotension, acidosis and
several metabolic derangements take place with several clinical manifestations as
more abdominal distension, vomiting, arterial hypotension, electrolytes imbalance,
acid-base disturbances, abdominal sepsis, absolute elimination of gas and fecal
material and protein catabolism, cardiac failure, shock, respiratory and renal
insufficiency may happen.
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Simple LBO With Integrity and With Persistence of the Ileocecal
Valve Function

DR

.R

UP

NA

TH

JI(

If the ileocecal valve is competent it prevents the reflux of the intestinal
contents between the obstructive point and the valve and the consequence is the
formation a closed loop and the outcome is an extreme dilatation of the
closed-loop. The extreme distension of the closed-loop is usually very marked in
the abdominal examination and may compress the lungs by pushing upward the
diaphragm developing symptoms of splinted respiration, dyspnea, atelectasis,
pneumonia and respiratory failure.
As the intramural pressure is dramatic a premature compromise of the venous
and arterial capillaries permeability allows the development of an impaired venous
and arterial circulation in the bowel wall and as a consequence ischemia and
infarction of the bowel wall enhancing early bacteremia and endotoxemia and
perforation of the closed-loop with fecal peritonitis.

Strangulated or Closed-Loop Large Bowel Obstruction

In strangulated LBO the vascular compromise is the own cause of the extrinsic
mechanical compression of the blood supply to the segment of the bowel
irrigated by the vascular pedicle. Rapid and progressive edema and swelling of the
closed-loop against the external compression occurs and the bowel wall may
suffer ischemia and infarction with resulting necrosis giving rise to symptoms of
severe abdominal pain and distension, vomiting, arterial hypotension, abdominal
sepsis, absolute stop of elimination of gas and fecal material, cardiac failure,
shock, respiratory and renal insufficiency, bacteremia and endotoxemia. The
strangulated bowel segment may develop rapid perforation with fecal peritonitis
and its clinical symptoms already described.
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DIFFERENTIAL DIAGNOSIS: PSEUDOBSTRUCTION
Etiology
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Differential diagnosis of LBO should be carried out with several conditions
known as pseudobstruction (Olgivies7 syndrome, paralytic ileus of the colon or
functional obstruction of the colon or adynamic ileus of the colon).
Pseudobstruction of the colon may be of two types: universal, as a part of a
generalized and chronic intestinal pseudobstruction syndrome with manifestation
in the entire alimentary tract, and may occur alone sometimes in the colon and
sometimes in the small intestine. When it occurs in the colon or in the small bowel
it may be chronic or acute. This condition is increasingly diagnosed and the
similarity to a mechanical LBO is very great and sometimes very difficult. The
clinical as well as the radiological criteria are frequently subtle.
In generalized form of pseudobstruction the target organs are the stomach
and the small intestine and the colon being its course recurrent.
In the acute form of pseudobstruction being only the small intestine involved
the course is transient. Otherwise, being the target organ the large bowel the
course is reversible.
In the chronic form of pseudobstruction the target organ is always the colon
being its course recurrent when there is no cause (idiopathic). When there are
causative factors the course is recurrent no matter where the cause is (colon or
anywhere).
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Acute Pseudobstruction of the Colon
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The main causes of acute pseudobstruction of the colon are listed in table
4-3: neurological (cerebral trauma, Parkinson disease, multiple sclerosis,
meningitis, meningioma, Guillain-Barré syndrome, cholinesterase deficiency, acute
myelitis and spinal cord compression or infarction), cardiovascular (myocardial
insufficiency, myocardial infarction, status post resuscitation, malignant
hypertension and hypotension), pulmonary (chronic obstructive pulmonary disease
and narcolepsy), renal (acute or chronic renal insufficiency), intra-abdominal
inflammatory processes (acute cholecystitis and spontaneous bacterial peritonitis
with cirrhosis), retroperitoneal diseases (carcinoma, malignant lymphoma,
7. OGILVIE, William Heneage, Chilean surgeon, living in London, England. He described the first case
of a syndrome, which was named after him, published in 1948: OGILVIE, W.H. A large intestine
colic due to sympathetic deprivation: a new clinical syndrome. Br Med J 1948; 2:671-3. Ogilvies
syndrome is a condition of acute colonic pseudobstruction. Nonobstructive cecal dilatation,
nontoxic megacolon, colonic idiopathic obstruction, colonic adynamic ileus and colonic ileus are
some other designations of this syndrome. It is a condition of transient and reversible intestinal
obstruction without mechanical obstacle presenting a clinical picture of a large bowel mechanical
obstruction. The diagnosis of Ogilvies syndrome is usually carried out in patients admitted in a
hospital, being rare in outward patients. Ogilvie reported two patients with abdominal neoplasia
compromising the subdiaphragmatic sympathetic plexus. He explained the obstructive picture as
being due to an intestinal sympathetic deprivation caused by the invasion of the tumor.
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NEUROLOGICAL
cerebral trauma
Parkinson disease
multiple sclerosis
meningitis
meningioma
Guillain-Barré syndrome
cholinesterase deficiency
acute myelitis
spinal cord compression or infarct
CARDIOVASCULAR
myocardial insufficiency
myocardial infarction
status post resuscitation
malignant hypertension
hypotension
PULMONARY
chronic obstructive pulmonary disease
narcolepsy
RENAL
acute renal insufficiency
chronic renal insufficiency
INTRA-ABDOMINAL INFLAMMATORY TORY PROCESS
acute cholecystitis
spontaneous bacterial peritonitis with cirrhosis
RETROPERITONEAL DISEASES
Carcinoma
malignant lymphoma
hematoma
acute pancreatitis
GASTROINTESTINAL
ischemic colitis
POSTOPERATIVE
Craniotomy
urologic operations
cesarean section
hysterectomy
coronary bypass
repair of atrial septal defect
renal transplantation
cholecystectomy

)

Table 4-3. Differential diagnosis: pseudobstruction
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POST-TRAUMATIC
long bone fracture
multiple trauma
DRUG-INDUCED
Phenothiazine
Chlorpromazine
Trifluoroperazine
Thioridazine
Anticholinergics
Antihypertensives
tricyclic antidepressants
imipramine
amitriptyline
nortriptyline
narcotics
amphetamine
cytotoxic medications
muscle relaxants
laxative abuse  cathartic colon 
group anthraguinone
recombant interleukin-2
OTHER LESS CONSPICUOUS CONDITIONS
acute leukemia chemotherapy
postpartum
disturbance of electrolyte balance
hypokalemia
hyponatremia
chronic alcoholism
lead poisoning
radiation of the pelvic organs
sepsis
matastatic carcinoma
herpes zoster
anorectal herpes simplex infection
celiac disease

)

Table 4-3. Differential diagnosis: pseudobstruction (Cont.)
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hematoma and acute pancreatitis), gastrintestinal (ischemic colitis), postoperative
(craniotomy, urologic operations, cesarean section, hysterectomy, coronary
bypass, repair of atrial septal defect, renal transplantation and cholecystectomy),
post-traumatic (long bone fracture and multiple trauma), drug-induced
(phenothiazine, chlorpromazine, trifluoroperazine, thioridazine, anticholinergics,
antihypertensives, tricyclic antidepressants  imipramine, amitriptyline,
nortriptyline -, narcotics  amphetamine-, cytotoxic medications, muscle relaxants,
laxative abuse  cathartic colon -, group anthraguinone, recombant interleukin-2)
and other less conspicuous conditions (acute leukemia chemotherapy,
postpartum, disturbance of electrolyte balance - hypokalemia and hyponatremia -,
chronic alcoholism, lead poisoning, radiation of the pelvic organs, sepsis,
matastatic carcinoma, herpes zoster, anorectal herpes simplex infection and celiac
disease).
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Besides tables 4-3 and 4-4 show many etiopathologic causes, the
pathogenesis itself remains unknown. There are several hypothesis and all of them
related to the abnormal motility of the bowel due to: (a) transient disturbance of
colonic innervation, (b) prostaglandin or gastrintestinal hormone and (c)
intraluminally produced bacterial toxin that is subsequently resorbed. Pneumatosis
coli and pneumoperitoneum are associated illnesses present.
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Clinical Presentation
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There are several forms of clinical presentation of the colon pseudobstruction,
being the most frequent complaints colicky and pain in the lower abdomen,
nausea and vomiting, flatus and stool retention, diarrhea, abdominal distension
with several degrees of tympanites from moderate to severe. Usually the
development of the symptoms is slow and they may be transient and reversible
and recurrent.
The main complications described are sigmoid volvulus, volvulus of the splenic
flexure and perforation of the right colon and cecum.

Diagnostic Imaging by Abdominal Plain Film
The main characteristics shown by abdominal plain film depends on the
degree and severity of the occurrence, but some signs are rather suggestive of
pseudobstruction: complete filling of colon with gas, distention of the right side of
the transverse colon, minimal absent air in the left side of the colon, little air in the
small bowel, maintenance of colonic haustrae, presence of air-fluid levels in the
colon, gradual transition between normal and collapsed colon, and normal air and
feces in the rectum. Nearly 20% of the patients bearing pseudobstruction present
no abnormalities in abdominal plain film study.
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NEUROLOGICAL
Hirschsprung disease
Parkinson disease
Von Recklinghausen disease
familial autonomic dysfunction
Chagas disease
NEUROMUSCULAR
myotonic dysfrophy
ENDOCRINE
hypothyroidism
diabetes mellitus
pheochromocytoma
intestinal ganglioneuromatosis
RETROPERITONEAL TUMORS
carcinoma
malignant lymphoma
PSYCHOSES DRUG-INDUCED
laxative abuse
antihypertensives
clonidine
OTHER LESS CONSPICUOUS CAUSES
jejunoileal bypass
multifocal heterotopic gastric mucosa in colon
amyloidosis
scleroderma

)

Table 4-4. The main causes of primary (idiopathic) chronic pseudobstruction
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Diagnostic Imaging by Contrast Enema
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Whenever possible contrast enema should be avoided because of the danger
of a cecal perforation. But being this examination indispensable it should be
carried out immediately, and should be performed with extreme care and with
minimal enema pressure and with no infiltration of gas in the bowel. Although
barium very diluted may be used, Gastrografin should be the preference.
The main points shown by the contrast enema are no evidence of mechanical
obstruction, loss of haustrae and dilatation of the right side of The Colon.

Complications and Mortality
Nearly 15% of the cases develop perforation of the right colon and cecum.
Some patients may present with volvulus of the sigmoid or the splenic flexure of
the colon. Mortality levels are about 25 to 31% in the literature, reaching 43 to
46% in cases of perforation of the colon.
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Chronic Pseudobstruction
Etiology
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The main causes of primary (idiopathic) chronic pseudobstruction are listed in
table 4-4: neurological (Hirschsprung disease, Parkinson8 disease, Von
Recklinghausen9 disease, familial autonomic dysfunction and Chagas disease),
neuromuscular (myotonic dysfrophy), endocrine (hypothyroidism, diabetes mellitus,
pheochromocytoma and intestinal ganglioneuromatosis), retroperitoneal tumors
(carcinoma and malignant lymphoma), psychoses, drug-induced (laxative abuse,
antihypertensives  clonidine -) and other less conspicuous causes (jejunoileal bypass,
multifocal heterotopic gastric mucosa in colon, amiloidosis and scleroderma).
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Besides table 4-4 shows many etiopathologic causes, the pathogenesis itself
remains unknown. There are several hypothesis and all of them related to the
degeneration of the myenteric plexus.
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There are several forms of clinical presentation of the colon pseudobstruction,
being the most frequent complaints obstipation, tympanites and recurrent
postprandial abdominal pain. Another frequent symptom is weight loss as a result
of fear of eating larger amounts of meals. Nausea and vomiting are usual
symptoms. As a matter of fact in case of secondary chronic obstruction of the
colon there must be symptoms related do the underlying illness.
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8. PARKINSON, James (1755-1824), British physician. Parkinson disease or syndrome or Parkinsonism
or shaking palsy or trembling palsy is a neurological condition usually resulting from deficiency of
neurotransmitter dopamine as a consequence of degenerative, vascular or inflammatory changes
in the basal ganglia. It is clinically characterized by rhythmical muscular tremors, rigidity of
movements, festination, droopy posture, and masklike facies. Side effects of certain drugs may
mimic Parkinson disease.
9. RECKLINGHAUSEN, Friedrich D. von (1833-1910), German histologist and pathologist.
RECKLINGHAUSENs disease is a condition of tumors of neural origin of neurofibromatous
constitution in the skin and subcutaneous tissues and intracranial and paraspinal neoplasms. His
paper on this subject was published in Berlin, 1882, under the title Ueber die multiplen Fibrome
der Haut und ihre Beziehung zu den multiplen Neuromen. The condition became known as
RECKLINGHAUSENs disease since this report. There are two main types of RECKLINGHAUSENs
disease: types 1 and 2. Type 1 or peripheral is by far the most common of the two types and is
characterized clinically by patches of hyperpigmentation in both cutaneous and subcutaneous
tumors. Type 1 has dominant inheritance, with a gene locus on the proximal long arm of
chromosome 17. Type 2 or central presents few cutaneous manifestations and consists primarily
of bilateral acoustic neuromas, causing deafness, often accompanied by menigeomas and
gliomas. Type 2 has also dominant inheritance, but the gene locus is on the distal long arm of the
chromosome 22.
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Diagnostic Imaging by Abdominal Plain Film
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The main characteristics shown by abdominal plain film depends on the
degree and severity of the occurrence, being the signals very similar to the
observed in the cases of acute obstruction of the colon, although being of lower
intensity: complete filling of colon with gas, distention of the right side of the
transverse colon, minimal absent air in the left side of the colon, little air in the
small bowel, maintenance of colonic haustrae, presence of air-fluid levels in the
colon, gradual transition between normal and collapsed colon, and normal air and
feces in the rectum.
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Diagnostic Imaging by Contrast Enema
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Complications and Mortality
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Whenever necessary the contrast enema should be performed with extreme
care and with minimal enema pressure and with no infiltration of gas in the bowel
with Gastrografin or diluted barium. The main points shown by the contrast
enema are the same described for acute pseudobstruction, calling attention to no
evidence of mechanical obstruction, loss of haustrae and dilatation of the right
side of the colon.
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Nearly every patient have preexisting megacolon. And is very uncommon the
development of any kind of complication, although some authors describe cases
of perforation.
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Diagnosis of LBO depends on the causative factors, the type of LBO (simple
with or without competitiveness and integrity of ileocecal valve and strangulated),
the time and stage of evolution, and possible local and general complications.
There are several means the physician may use in order to achieve the diagnosis,
as clinical examination, proctologic examination, colonoscopy, abdominal and
chest and pelvic plain X-ray, opaque enema, laboratory examinations, abdominal
and pelvic CT (Table 4-5), being extremely useful following a diagnostic diagram
for colorectal obstruction shown on Figure 4-5.
Table 4-5. Large bowel obstruction diagnosis
 Clinical examination
 Proctologic examination
 Abdominal and chest and pelvic plain X-ray
 Opaque enema
 Colonoscopy
 Abdominal and pelvic CT
 Laboratory examinations
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Clinical picture of LBO

Symptoms
abdominal examination
ectoscopy
Abdominal and chest
plain upright supine x-ray

Laboratory
examinations
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Proctologic
examination

Large bowel ileus pattern
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Small bowel ileus pattern

Mechanical large bowel obstruction?
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Pseudo obstruction?
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Instant opaque enema?
water-soluble enema?
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Irreversible stenosis

Colon pseudobstruction

JI(

Mechanical large bowel obstruction

Free colon
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Fig. 4-5. Diagnostic diagram for colorectal obstruction.
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It is very important the meticulous observation of the symptoms presented by
the patient and the physical findings collected by the alert and attentive
ectoscopic and abdominal examinations. It is interesting and useful to keep in
mind that most LBO occurs in the sigmoid colon where the lumen is narrower, the
fecal contents are relatively solid, the bowel wall is thick and nondistensible and is
the main site of bowel obstructing diseases as cancer and diverticulitis.

Symptoms
LBO tends to be gradual in onset of symptoms being abdominal distension
with few or without pain the prominent complaint rather than vomiting and
colicky pain. The more proximal the obstruction as at the level of the ileocecal
valve the more intense the abdominal cramps. When present abdominal colic
occurs simultaneously with borborygmi the most audile the most proximal is the
obstructive process. Midgut pain caused by right transverse colon tends to occur
in the epigastrium while the hindgut pain caused by distal colon radiates to the
lower abdomen. When high-grade obstruction develops patients complain of
cramp abdominal pain, distention, obstipation which may be accompanied by
vomiting of fecal material.
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If there are not competitiveness and integrity of the ileocecal valve the
intestinal content can reflux to the small bowel avoiding early and marked
symptoms. But if there are competitiveness and integrity of ileocecal valve the
obstruction is in closed-loop between the obstructive point and the valve, causing
an early and marked distension of the abdomen with abdominal discomfort and
respiratory symptoms due to the compression of the lungs.
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When generalized peritonitis is present following bowel perforation the signs
of fecal peritonitis is shown by the patient: severe and generalized abdominal
pain, inability of abdominal respiration and abdominal contraction.
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Abdominal palpation may be difficult because of significant distention and
eventual abdominal mass may be palpable mainly in the right abdomen. There
may be points of tenderness if ischemia is already present. At percussion there is
hypersonority in the whole abdomen and in case of perforation with peritonitis
hypersonority can be heard at the level of the liver (Joubert10 sign). In the
beginning sounds are listened but with the evolution of the obstruction silence
takes place in the whole abdomen.

DR

Ectoscopic Findings

NA

TH

JI(

In the beginning of the process the patient may be admitted to the hospital
walking mainly if the obstructive site is in the distal colon once the symptoms are
milder. The patient tends to lay on the dorsal prone position in order not to
compress the abdomen. In case of generalized peritonitis the muscles of the
abdomen are contracted and the respiration is completely high thoracic.
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Proctologic Examination
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A rectal or sigmoid mass may be touched or seen during the proctologic
examination achieving the causative diagnosis of the LBO. Otherwise nothing
abnormal is detected or indirect signs can be noted as the presence of blood and
absence of feces in the rectum.

Flexible Sigmoidoscopy and Colonoscopy
Flexible sigmoidoscopy and colonoscopy constitute other important
examination to achieve the diagnosis of LBO as far as site and causative diseases
are concerned. These examinations can study the viability of the mucosa and
some eventual intraluminal lesions such as cancer and polyps and other strictures
and foreign bodies.
10. JOBERT de Lamballe, Antoine (1799-1867), French surgeon. JOBERTs sign is the precursory
hypersonority at the level of the liver due to the presence of free gas in the abdominal cavity,
raising the clinical suspicion of bowel perforation and peritonitis.
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The obstruction makes difficult a good preparation of the colon, and one
should keep in mind that air insuflation can aggravate the proximal intestinal
distension and even cause an intestinal perforation.

Abdominal and Chest and Pelvic Plain Films

DR

.R

UP

NA

TH

JI(

DR

.R

UP

AK

NA
T

H

)

Upright and prone dorsal abdominal and chest plain films are very important
and should be carried out soon after the clinical and proctologic examinations.
Abdominal plain films may show only dilated small bowel loops in the center
of the abdomen (Fig. 4-6A) and dilated small bowel loops presenting with air and
air-fluid levels (Fig. 4-6B) achieving the diagnosis of small bowel obstruction (Fig.
4-6). Abdominal plain films may show as well dilated large bowel drawing the
colonic frame around the abdominal cavity and no dilated small bowel (Fig. 4-7).
This examination may show distension of large and small bowels, air and air-fluid
levels in both large and small bowels and the presence of free air and fluids in the
abdominal cavity. It is not safe to take only a plain X-ray of the abdominal cavity.
It is very important the whole abdominal and pelvic cavities as well as the thorax
be seen in X-ray study or at least the abdomen and the lower thorax. It is
important as well the patient be studied in both upright and prone dorsal
positions. Upright position reaching the thorax enhance to see the presence of
free air in the abdominal cavity leading to the diagnosis of bowel perforation
(Figs. 4-7B and 4-8A). The same position but reaching the pelvic floor enhances
the confirmation of free fluid in the lower abdominal cavity.

A

B

Fig. 4-6. Abdominal plain films (patient in upright position): dilated small bowel loops in the
center of the abdomen (A) and dilated small bowel loops presenting with air and air-fluid
levels (B) in a case of early and late small bowel obstruction, respectively.
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Fig. 4-7A,B. Abdominal plain films (patient in upright position): dilated large bowel drawing
the colonic frame around the abdominal cavity and no dilated small bowel.
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The main radiologic signs of colonic obstruction with competent ileocecal
valve are: dilatation of the whole colon above the obstructive point and extensive
thinning of the colonic wall and little small bowel gas and air-fluid levels. Cecal
perforation is common once the cecal wall and the wall of the whole colon is very
thin above the local of the obstructive site in the distal colon or rectum. In some
cases free air may be seen in the abdominal cavity between the liver and the
diaphragm with the patient in upright position. In some cases fluids may be seen
in the abdominal cavity, particularly in the pelvic floor with the patient in upright
position (Fig. 4-8).
The main radiologic signs of colonic obstruction with incompetent ileocecal
valve are: gas-filled dilated loops of both small and large bowels, cecal hypertrophy,
thickening of the colonic wall and widened haustrae. Although possible perforation
is rare it may occur in extremely advanced cases of obstruction.
The main radiologic signs of closed-loop are extreme dilatation and extensive
thinning of the sigmoid wall known as von Wahl11 closed-loop shown in Figure
4-9 being the patient in dorsal prone position with horizontal X-ray incidence.
There is little or no gas and air-fluid levels in small bowel and proximal colon.
11. WAHL, E. von (1881-1947), German radiologist: VON WAHL closed-loop is the radiologic sign
(patient in dorsal prone position with horizontal plain X-ray incidence) of large bowel obstruction
in closed-loop marked by extreme dilatation, gas accumulation and extensive thinning of the
sigmoid with radiologic hypertransparence.
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Fig. 4-8. Abdominal and chest plain films (patient in upright position): free air in the
abdominal cavity leading to the diagnosis of perforation in frontal (A) and lateral (B)
incidences.

Fig. 4-9. Abdominal plain films (patient in prone position): extreme dilatation and extensive
thinning of the sigmoid wall known as von Wahl closed-loop in a case of sigmoid volvulus
in a patient bearing Chagas diseases.
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Fig. 4-10. Abdominal plain films (patient in upright position): extreme dilatation of the
sigmoid known as von Wahl closed-loop in a case of sigmoid volvulus in a patient bearing
Chagas diseases, before (A) and after (B) the decompressing maneuver with a gastric tube.
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Closed loop perforation, usually the sigmoid colon, may occur once the colonic
wall between both the proximal and distal extremities of the closed-loop is very
thin and extremely dilated. If perforation occurs free air may be seen in the
abdominal cavity between the liver and the diaphragm with the patient in upright
position (Fig. 4-8). In some cases even fluids may be seen in the abdominal cavity,
particularly in the pelvic floor with the patient in upright position. Figure 4-10
shows two abdominal plain films with the patient in upright position presenting a
von Wahl closed-loop due to a sigmoid volvulus before (Fig. 4-10A) and after (Fig.
4-10B) the decompressing maneuver with a gastric tube introduced through a
sigmoidoscope.

Contrast Enema
After (and only after) the abdominal upright plain films are carried out
contrast enema is to be performed, once there may be free air and fluid in the
abdominal cavity meaning an intestinal perforation which contraindicates the
barium study. Distension of the colon on plain films is not specific for mechanical
obstruction alone once pseudo-obstruction may mimic with segmental cut-off of
distended bowel. The site of obstruction suggested by plain abdominal films may
be inaccurate. So the retrograde enema with contrast is the next examination of
choice to settle the diagnosis. Contrast enema may deny or confirm the LBO
suggested by the abdominal plain films, showing the point of obstruction and the
causative disease (Figs. 4-11, 4-12 and 4-13).
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Fig. 4-11. Barium enema: large bowel obstruction. Obstruction of the descending colon
caused by an intussusception (A) and a cancer (B).

A
Fig. 4-12. Barium enema: large bowel obstruction caused by a cancer in the sigmoid colon
(A) and in the rectosigmoid junction (B).

B
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Fig. 4-13. Barium enema: large bowel obstruction. Obstruction of rectosigmoid by
diverticulitis (A) and by a volvulus of the sigmoid (B).
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If contrast enema is carried out the barium solution should be insufflated
gently so as to avoid reflux above the point of obstruction and later impaction.
Some radiologists prefer water-soluble contrast instead of barium, once the
purpose is only to achieve the diagnosis of LBO and not mucosal details. Barium or
water-soluble contrast should be inflated under low pressure using flexible plastic
tubes with bulbous tips so as to avoid any kind of trauma of the distended colon.
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Figure 4-11 shows two cases of LBO of the descending colon caused by
intussusception (Fig. 4-11A) and a cancer (Fig. 4-11B). In figure 4-12 barium
enema shows two cases of LBO caused by a cancer in the sigmoid colon (Fig.
4-12A) and in the rectosigmoid junction (Fig. 4-12B). Figure 4-13 is two barium
enemas showing a rectosigmoid obstruction caused by a diverticulitis (Fig. 4-13A)
and by a volvulus of the sigmoid (Fig. 4-13B).

Abdominal and Pelvic CT
Although abdominal CT not being absolutely required in LBO approach this
examination may be useful in several instances, as in the evaluation of
extraluminal processes such as diverticulitis, showing pericolic thickening, adjacent
abscesses and sites of perforation. In cases of sigmoid volvulus CT may show the
whirl sign which means the tightly twisted bowel and mesentery. In cases of
malignancy CT may provide information about local invasion and abdominal
dissemination of the disease.
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Laboratory Examinations
Some relevant laboratory determination can be carried out in order to show
presence of anemia, leukicytosis, hypokalemia, hyponatremia, acidosis and
alcalosis, hypovolemia, oliguria, azotemia and the nutricional status as well as
cardiopulmonary and renal conditions. They are examinations more suitable to
accompany the evolution of the obstructive process than to achieve a diagnosis.

Diagnostic Diagram (Algorithm)
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If the patient presents with a suggestive history of LBO a complete clinical
examination is required, including symptoms and physical examination. If clinical
examination suggests mechanical obstruction a proctologic examination and an
abdominal and chest plain X-ray should be the next steps.
Despite the proctologic findings upright abdominal and chest X-ray is to be
carried out. The X-ray study may show two findings: large bowel obstruction
pattern and small bowel obstruction pattern already described. In the first option
opaque enema is to be considered as far as there is no signs of intestinal
perforation. And in the second case if the clinical features are very clear and
characteristic (with suspicion of adhesions or hernia for instance) the patient should
be taken to the operative room. Otherwise if the clinical features are not very clear
or characteristic the patient should be approached the same way as patients
presenting LBO plain films pattern and should undergo a barium or water-soluble
enema. If the opaque enema shows the colon to be normal LBO is discharged.
Otherwise if the opaque enema shows the site of obstruction the patient should
undergo surgery. Other examinations as abdominal CT may be used if they are
available and depending of each patient. Other examinations as laboratory should
be carried out not specifically to achieve the diagnosis but to evaluate the LBO
evolution and the general health condition of the patient (Fig. 4-5).

GENERAL PRINCIPLES OF TREATMENT
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It is very important to differentiate complete from incomplete bowel
obstruction once patients bearing incomplete obstruction may be decompressed
avoiding emergency surgery. Otherwise complete bowel obstruction requires
urgent surgical intervention and surgical intervention requires incontrovertible
evidence of mechanical LBO. This evidence may never be exclusively under clinical
view and patient should be never submitted to laparotomy unless the mechanical
cause and site of obstruction have been identified by plain abdominal X-ray and
barium or water-soluble contrast radiography.
LBO has a kaleidoscopic clinical picture and the best surgical procedure (Table
4-6) depends on at least six basic factors (Table 4-6): (a) the site of the LBO, (b)
the cause of the LBO, (c) the stage of evolution of the LBO, (d) the health general
conditions of the patient, (e) the experience of the surgical staff, and (f) the
technical conditions of the hospital. Basically there are three ways of approaching
a patient presenting LBO: three stages resection procedure, two stages resection
procedure and one stage resection procedure, besides the clinical approach which
depends on each case.
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Table 4-6. Large bowel obstruction  general principles of surgical treatment
Surgical procedures available
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THREE-STAGE RESECTION PROCEDURES
First stage: loop stoma
Second stage: bowel resection and anastomosis
Third stage: excision of the stoma
TWO-STAGE RESECTION PROCEDURES
HARTMANN
First stage: bowel resection + terminal colostomy + excision of
colorectal stump
Second stage: anastomosis + excision of the stoma
DECOMPRESSIVE COLOSTOMY PRIOR TO RADICAL RESECTION WITH
EXCISION OF THE STOMA
First stage: decompressive stoma
Second stage: bowel resection + anastomosis + excision of the stoma
PRIMARY BOWEL RESECTION AND DOUBLE BARRELED-COLOSTOMY AND
ANASTOMOSIS AND EXCISION OF THE STOMA
First stage: primary bowel resection + double-barreled colostomy
Second stage: anastomosis + excision of the colostomy
PRIMARY BOWEL RESECTION AND ANASTOMOSIS AND PROTECTIVE
STOMA AND EXCISION OF THE STOMA
First stage: primary bowel resection + anastomosis + protective stoma
Second stage: excision of the stoma
ONE-STAGE: RESECTION PROCEDURE
PRIMARY BOWEL RESECTION AND ANASTOMOSIS

.R

Surgical procedure depends on several factors

DR

 Site of the LBO
 Cause of the LBO
 Stage of evolution of the LBO
 Health general conditions of the patient
 Experience of the surgical staff
 Technical conditions of the hospital

There are four main general surgical procedures to approach a patient bearing
a mechanical LBO: (a) three-stage resection procedures (first stage loop colostomy;
second stage bowel resection and anastomosis; third stage excision of the
colostomy); (b) two-stage resection procedures, by Hartmann (first stage bowel
resection and terminal colostomy and closure of colorectal stump; second stage
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anastomosis and excision of the stoma), by decompressive colostomy prior to radical
resection with excision of the stoma (first stage decompressive colostomy; second
stage bowel resection and anastomosis and excision of the stoma), by primary
bowel resection and double barreled-colostomy and anastomosis and excision of the
stoma (first stage primary bowel resection and double-barreled colostomy; second
stage anastomosis and excision of the stoma) and by primary bowel resection and
anastomosis and protective stoma and excision of the stoma (first stage primary
bowel resection and anastomosis and protective stoma; second stage excision of the
stoma); and one-stage resection procedure.
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Site of the LBO

.R

Cause of the LBO
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The management of right-sided LBO differs considerably from the left-sided
LBO: the patient with right-sided LBO may be safely treated by primary resection
and anastomosis once the distal colon is empty and dilated proximal portion can
be sacrificed without increasing morbidity. And if there is any risk factors a
double-barreled stoma could be a good procedure as well as a ileostomy and
mucus fistula, as a protection for the anastomosis or leaving the anastomosis for a
second stage.
Otherwise the management of left-sided LBO is very controversial and can be
treated according to the evolution of the obstruction, the health condition of the
patient and the experience of the surgical staff. Any procedure can be considered:
one, two or three-stage surgery. Three-stage surgery once the only method to
approach LBO is still to be considered although this management is very expensive
and the whole process may take nearly a year to restore the patient to his normal
health and to his routine of life.
Alternative options are constantly being explored with the target of
minimizing the duration of therapy, expediting the primary resection by
intraoperative bowel preparation and at the same time ensuring standards of
safety carrying a low morbidity and mortality.

DR

The most common causes of LBO are malignancy and sigmoid diverticulitis,
following intussusception, volvulus of the large bowel, Crohns disease, schemic
stricture and postoperative stenosis in the end of the line. In case of malignancy,
unless impossible, primary resection is the best procedure even if a primary
anastomosis is not to be considered. In case of benign diseases the simple
decompression may be evaluated as a good procedure unless there is possibility of
performing a primary resection.

Stage of Evolution and Complication of the LBO
If there is no evidence of impending perforation or established peritonitis and
the patient is grossly distended any procedure may be carried out by the surgeon
including the single construction of a proximal stoma as a blind procedure to
decompress the patient with minimal morbidity and facilitates a safe and
complete cancer resection two or three weeks later.

123

4-1 ❑ Large Bowel Obstruction

DR

.R

UP

AK

NA
T

H

)

On the other hand if there is any suggestion of impending perforation or
established peritonitis laparotomy is mandatory and the surgeon should attend
the specific requirements of the patient and his condition.
Some patients with LBO may be admitted to the hospital only slighted
distended with history of only altered bowel habit. On the other hand others may
present with a late stage of LBO with ischemia and necrosis of the bowel wall or
with competent ileocecal valve and the mechanical obstruction may have caused
cecal ischemia and even cecal perforation and septicemia.
Even with no complication of LBO the time of evolution may be too long and
the patient may be admitted to the hospital gravely ill, with gross abdominal
distension, thoracic compression, cardiorespiratory embarrassment, dehydration,
electrolyte imbalance, renal failure, shock and gross malnutrition.
The surgical management of LBO in a patient with advanced liver or lung
metastases is very different from a LBO caused by a simple constriction in the
sigmoid colon, and even from a LBO caused by a constriction of the sigmoid colon
resulting cecal perforation in a patient with supposedly curable disease.
So there must be a spectrum of surgical options the choice of which will
depends on the site of obstruction, the competence of ileocecal valve, the
secondary effects of obstruction, the duration of obstruction and the extent of the
causative disease.

General Health Conditions of the Patient
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Some patients may be admitted to the hospital with LBO under several
circumstances due to the obstructive disease itself but presenting some specific
personal risk factors. And these risk factors may change considerably the
procedure of choice and the surgeon may have to change the technique to attend
each case. There are many examples of risk factors but some deserve to be
stressed once most of the patients with LBO are old patients bearing several
diseases and submitted to several medications.
Among concomitant diseases could be stressed: myocardial insufficiency,
myocardial infarction, malignant hypertension, renal insufficiency, chronic
obstructive pulmonary disease, cancer, diabetes, Parkinson disease, multiple
trauma and celiac disease. Some previous surgeries as urologic operations,
coronary bypass, renal transplantation are other conditions, which may interfere
with the surgical decision. Several drugs may as well change the surgical approach
as immunodepressants, cytotoxic medications, phenothiazine, chlorpromazine,
anticoagulants, anticholinergics, antihypertensives, tricyclic antidepressants,
narcotics, muscle relaxants. Some conditions and habits may as well play an
important role and the surgeon has to be aware: postpartum, chronic alcoholism,
lead poisoning, radiation of the pelvic organs, chemotherapy, habit of smoking
tobacco e drug addicts.

Experience of the Surgical Staff
This is a very important point to be emphasized. The surgical staff should be
prepared and authorized to perform colorectal surgery as well as emergency
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surgeries, basic condition to be able to choose the best surgical procedure for
each patient. If the surgical staff is not prepared for emergencies and for
colorectal surgery and if there is not the faintest possibility of referring the patient
to another medical center the decompressing stoma is the best procedure for
simple mechanic obstruction and colectomy plus colostomy is the procedure of
choice for complications of LBO.

Technical Conditions of the Hospital
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The same considerations carried out for the surgical staff applies to the
technical conditions of the hospital. If the hospital can afford any kind of patients
and multidisciplinary medical assistance is available the best surgical procedure for
each patient can be achieved. Otherwise if the hospital is not prepared for
emergencies and for colorectal surgery and if there is not possibility of referring
the patient to another medical center the decompressing stoma is the best
procedure for simple mechanic obstruction and colectomy plus colostomy may be
the procedure of choice to approach patients presenting LBO.

CLINICAL APPROACH
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There are certain features specific to the clinical management of LBO soon
after the admission of the patient to the hospital. It is essential to resuscitate
these patients on admission with intravenous fluids and electrolytes, antibiotic
therapy, and to institute antiembolism prophylaxis and heparin. The bladder
should be catheterized and a gastric tube should be considered. The patient must
be thoroughly investigate by clinic examination, chest and abdominal plain
radiography, rectosigmoidoscopy and water-soluble contrast radiography and
blood examination.
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Restoration of Intravascular Fluid
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As patients with LBO present with hypovolemia caused to the loss of fluid to
the third-space this hemodynamic abnormality is the first to be treated. Some
solutions as isotonic, Ringers lactate and colloid-containing fluids including plasma
proteins and albumin solutions are of potential benefits and should be considered.
Colloid-containing fluids may restore intravascular volume more promptly with less
total fluid volume administration. However special attention should be paid to the
patients with damaged pulmonary capillaries due to systemic and pulmonary
hypoperfusion, once colloid may leak into the pulmonary interstitium and prolong
respiratory dysfunction. To restore fluid volume special attention should be paid to
the patients pulse rate, blood pressure, urinary output and peripheral perfusion.

Restoration of Electrolyte Balance
The principal factors affecting these metabolic derangements are the
anatomic level and the duration of the bowel obstruction. Electrolytes
requirements should be calculated based on fluid losses of all sources such as
urine, vomiting, gastric tube and insensible losses. The reposition should attend to
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the patients necessities observing several commercially available intravenous
solutions, as Normal Saline solution (154 mEq/L sodium, 154 mEq/L chloride and
308 mOsm/L osmolarity); Ringers lactate solution (130 mEq/L sodium, 4 mEq/L
potassium, 109 mEq/L chloride, 28 mEq/L lactate, 3 mEq/L calcium and 273
mOsm/L osmolarity); 0,45% sodium chloride solution (77 mEq/L sodium, 77
mEq/L chloride, and 406 mOsm/L osmolarity); 5% sodium chloride solution (864
mEq/L sodium, 864 mEq/L chloride and 1710 mOsm/L osmolarity) and even
self-made solutions.
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LBO frequently is not complicated by acid-base imbalance once when the
colon distends intraluminal third-space fluid accumulation is usually not significant.
In case of marked distension by closed-loop obstruction hypovolemia and
hypotension and toxemia may appear and should be treated.
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Antibiotic Therapy
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The greatest morbidity and mortality of LBO occur in mechanical bowel
obstruction caused by strangulation mediated by bacterial sepsis. Anaerobes and
Gram-negatives bacteria predominates in the colon and these organisms (C.
perfringens, B. fragilis and E. coli) should be covered by appropriate systemic
antibiotics. Broad spectrum antibiotics should begin before operations for all
patients with mechanical obstruction assuming that there may be nonviable bowel
or positive peritoneal fluids culture (obtained intraoperatively). If the entire
intestine is viable, no intraoperative fecal spillage and negative culture 48 hours
after surgery the antibiotic coverage can be discontinued. Otherwise 7- to 10-days
broad-spectrum antibiotic therapy is mandatory or at least advisable and patients
should be studied.

DR

Early Operative Intervention
Being the diagnosis of LBO perfectly achieved early and aggressive surgical
intervention is frequently required in order to treat the patient avoiding the
evolution of the obstruction as well as to minimize the risks of intestinal necrosis
and perforation and bacterial peritonitis.

Other Eventual Clinical Measures
Other eventual clinical measures depend on each patient but some could be
stressed as institution of antiembolism prophylaxis and heparin, catheterization of
the bladder, insertion of a gastric tube, institution of nutritional support and take
care of specific diseases and disabilities of each particular patient.
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THREE-STAGE RESECTION PROCEDURES  LOOP COLOSTOMY (FIRST
STAGE), BOWEL RESECTION AND ANASTOMOSIS (SECOND STAGE)
AND EXCISION OF COLOSTOMY (THIRD STAGE)
Surgical Technique
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In case of distal LBO, mainly in rectal and sigmoid obstructions the surgeon
may decide for a three stages procedure approach: first a loop colostomy, second
a primary resection and anastomosis and third closure of the colostomy. The
patient should undergo general anesthesia, should be placed in Trendelenburg12
Lloyd-Davies13 position or similar with the feet in Allen14 stirrups or similar with his
bladder catheterized and a gastric tube in his stomach. A midline laparotomy is
the best approach to the abdominal cavity and the cecum is carefully inspected to
be sure it is not ischemic and the exact site of the obstruction is to be determined.
Depending on the evolution of the LBO the large bowel may present several
degrees of distension, which makes the operative management too difficult and
potentially hazardous. The surgical staff should carry a complete inventory of the
abdominal cavity and decides for the best procedure for the patient. According on
the several factors previously considered a three-stage procedure may be the
procedure of choice.

Loop Stoma (First Stage)
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The construction of a loop colostomy in patient with a left-sided LBO may be
quite difficult and the surgeon has to choose the best place do perform the
stoma, always in a mobile and free segment, as the transverse and the sigmoid
colon, although some surgeons prefer a cecostomy. Loop colostomy at the level
of the transverse colon may be the best choice for left colon obstruction.
Otherwise loop colostomy at the level of the sigmoid colon may be the most
reasonable choice for rectal obstruction.
In case of loop transverse colostomy for a low left colon or rectosigmoid
obstruction the omentum should be dissected from the transverse colon at the
site selected for decompression. After dissecting the omentum from the
12. TRENDELENBURG, Friedrich (1844-1924), German surgeon (position, sign tests, operation).
TRENDELEMBURGs position is a supine position of the patient on the operating table, which is
inclined at varying angles so that the pelvis is positioned higher then the head being the knees
flexed and the legs hanging over the end of the table. It is a good position for during and after
operations and for hypovolemic shock to improve the cerebral blood supply. TRENDELENBURGs
maneuver is an angulation of the operating table so as the head of the patient be positioned
lower then the rest of the body, despite the position of the patient on the operating table.
13. LLOYD-DAVIES, O. V. (1924-), US surgeon. LLOYD-DAVIES position: patient in supine position
with the legs flexed over the tights and the tights over the abdomen in an angle of 90º being
both legs supported by two Allen stirrups and the patients perineum hanging the end of the
table.
14. ALLEN, Willard Myron (1904-), US gynecologist. ALLENs stirrups (stirrups to support the patients
legs so as to avoid injuring lateral popliteal nerve of the patient on LLOYD-DAVIES position.
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transverse mesocolon a window is made through it between the middle colic
arcades. To facilitate the delivery of the transverse colon through the abdominal
wall to the skin surface a tape is placed through the window. A trephine is then
constructed in the abdominal wall through the rectal muscle in a place previously
chosen. The trephine has to be wide enough to accommodate the dilated
transverse colon without tension in order not to cause ischemia and necrosis. The
transverse loop is exteriorized through the abdominal trephine. A rod is placed
through the mesenteric window underneath the exteriorized transverse loop to
prevent future colostomy retraction. The exteriorized transverse loop is opened
along the free or the antimesenteric taenia coli allowing the passage of the
intestinal contents. And finally the stoma is matured with direct mucucutaneous
sutures.
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In case of loop sigmoid colostomy for a rectosigmoid or rectal obstruction the
same procedure described previously is carried out considering the sigmoid and
the mesosigmoid and not the transverse and colon and transverse mesocolon.
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In case of a cecostomy or a loop ileostomy for everywhere colorectal
obstruction the same procedure should be followed considering the cecum and
the right mesocolon.
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Bowel Resection and Anastomosis (Second Stage)
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Days later the laparotomy wound is reopened and after preoperative bowel
preparation the obstructed bowel is resected in some extension depending on the
surgeon and the pathology causative of the obstruction (left hemicolectomy and
colorectal anastomosis, sigmoid colectomy and colorectal anastomosis, low
anterior resection, pullthrough procedures, rectocolectomy and coloanal
anastomosis).
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There are three possibilities for the surgeon depending on the site of the
colostomy created in the first surgery: (a) transverse colostomy decompressing a
low LBO at the level of the left colon or the rectosigmoid or the rectum; (b) a
sigmoid colostomy decompressing a LBO at the level of the rectosigmoid or the
rectum; and (c) a cecostomy or a loop ileostomy.
In case of a transversostomy in the first stage two main possibilities can be
considered: (a) a rectosigmoidectomy and colorectal anastomosis and
maintenance of the colostomy and (b) a left colectomy and transverse to rectum
anastomosis and protection of the anastomosis with a loop ileostomy if necessary.
In the case of a sigmoidostomy decompressing a for instance a rectal
carcinoma in the first stage it is necessary to resect the loop sigmoidostomy and
sigmoid and the upper rectum with a carcinoma performing a colorectal
anastomosis and protect the anastomosis by a loop ileostomy.
In case of a cecostomy or a loop ileostomy as the first stage a
rectosigmoidectomy or a left hemicolectomy and colorectal anastomosis is
performed and the loop ileostomy or cecostomy is maintained.
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Excision of the Stoma (Third Stage)
Once the distal anastomosis is completely healed and the bowel movements
came to the normality closure of the transverse colostomy or the loop ileostomy
can be performed. In both cases the stoma is completely mobilized from the
trephine through gentle dissection of the several layers of the wall: skin,
subcutaneous tissue, muscle and the peritoneum.
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The loop transverse colostomy is thoroughly mobilized and closed by suture,
which can be alternatively an extramucosal continuous or interrupted closure
technique. Full-thickness inverting suture technique is not advisable once the
lumen of the gut may be compromised. A double-stapling technique for closure of
a loop colostomy using the linear stapler cutter is another interesting alternative.
Unhappily sometimes undesirable circumstances may require a new colectomy at
the level of the loop colostomy.
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Three-stage procedures are rarely necessary today. If the patient undergo a
stoma as the first stage procedure for any reason (patients bad health conditions,
surgical staff with no experience with colorectal emergency surgery or hospital
without good technical conditions) the second stage could be the last including
colectomy and closure of the loop stoma. To accomplish this the health condition
of the patient should be improved or alternatively the patient should be referred
to a better hospital or to a surgical staff with more experience in colorectal
surgery.
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TWO-STAGE RESECTION PROCEDURES
At least three kinds of two-stage resection procedures should be considered if
any primary resection is to be performed as the initial procedure: (a) Hartmanns15
resection, (b) decompressive colostomy prior to radical resection with excision of
the stoma and (c) primary resection plus anastomosis and double-barreled
colostomy.
15. HARTMANN, Henri A.C.A. (1860-1952), French surgeon, born in Paris. He used to perform over
1000 surgeries a year for over 20 years. He contributed with on breast gastric, biliary, cancer and
war wounds, having written several books on cancer, gynecology and war wounds. Therefore his
name became more known for the surgery named after him: resection of the rectosigmoid colon
beginning at or just above the peritoneal reflection and extending proximally, with closure of the
rectal stump and end-colostomy. This procedure is used for inoperable rectal cancer, rectal
obstruction and perforation and several other conditions.
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Hartmanns Resection - Bowel Resection and Terminal Colostomy
and Closure of the Colorectal Stump (First Stage) and Anastomosis
and Excision of Colostomy (Second Stage)
Hartmanns procedure includes bowel resection plus terminal colostomy and
closure of the colorectal stump (first stage) and restoration of intestinal continuity
(second stage).

Bowel Resection and Terminal Colostomy and Closure of The
Colorectal Stump (First Stage)
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If Hartmanns resection is to be contemplated as the first stage of the
operative management to approach a rectal obstruction it is very important to see
the degree of large bowel distension. Depending on the evolution of the LBO the
large bowel may present several degrees of distension, which makes the operative
management too difficult and potentially hazardous.
Technically the sigmoid is completely mobilized by dividing the peritoneal
aspect of the left colon, performing a standard sigmoidectomy. Ligation of the
inferior mesenteric artery and inferior mesenteric veins and dissection of the
mesosigmoid were already alluded. Proximal decompression greatly facilitates the
sigmoid resection. Proximal decompression within the segment being resected can
often be achieved by a sump catheter inserted after a tape has been placed
around the proximal bowel as a snare. Another tape is applied around the rectum
under the site of the obstruction. The specimen is resected between two clamps
and the rectal stump is closed alternatively with a linear stapler or by a handmade
two-layer suture technique. A trephine is then constructed in the abdominal wall
in a place previously chosen through the rectal muscle, wide enough to
accommodate the dilated bowel without tension. The proximal extremity of the
colon is then pulled through the trephine and finally the stoma is matured with
direct mucucutaneous sutures.
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Anastomosis and Excision of the Colostomy (Second Stage)

DR

Restoring the intestinal continuity after Hartmanns resection is a potentially
high morbidity procedure and all patients should be adequately prepared for a
major operation. A preoperative full bowel preparation is always required and the
patient should be told about the possibilities of risks including a new colostomy in
case of complication of the bowel suture.
Technically the terminal stoma is completely mobilized from the trephine from
the skin, the subcutaneous tissue, the muscle layer and the peritoneum. The left
colon frequently has to be mobilized and it may be necessary to free and to take
down the splenic flexure in order to achieve a safe and tension-free anastomosis
between the descending colon and the rectum.
Identification of the rectal stump may be extremely difficult and blind
dissection may result in iatrogenic damage to the base of the bladder and the
ureters. Dissection of the rectal stump should begin posteriorly and should
continue behind the superior hemorrhoidal artery. Dissection of the sides of the
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rectum should be carried out by division of the pelvic peritoneum. The anterior
peritoneum is divided to expose the anterior border of the rectum.
Once it is evident that the descending colon can be brought without tension
onto the rectal stump and the rectal stump is conveniently free the colorectal
anastomosis can be performed. And the anastomosis can be done in two ways:
single-layer hand-suture technique and circular stapling device.
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Decompressive Stoma (First Stage) and Radical Resection With
Excision of the Stoma (Second Stage)
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Decompressive Colostomy (First Stage)
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Midsigmoid colostomy can be raised in patients with obstructive lesions
localized in the rectum, as well as a transverse colostomy can be raised in patients
with obstructive lesions localized in the left colon and rectum and a loop ileostomy
can be raised in patients with obstruction localized in any site of the colon, as far
as there is no the faintest evidence of impending perforation of the cecum and
overt peritonitis.
Technically the surgeon must follow the same steps discussed as first stage of
three-stage surgical procedure.
The construction of a loop colostomy in patient with a left-sided LBO may be
quite difficult and the surgeon has to choose the best place do perform the
stoma, always in a mobile and free segment, as the transverse and the sigmoid
colon, although some surgeons prefer a cecostomy. Loop colostomy at the level
of the transverse colon may be the best choice for left colon obstruction.
Otherwise loop colostomy at the level of the sigmoid colon may be the most
reasonable choice for rectal obstruction.
In case of loop transverse colostomy for a low left colon or rectosigmoid
obstruction the omentum should be dissected from the transverse colon at the
site selected for decompression. After dissecting the omentum from the
transverse mesocolon a window is made through it between the middle colic
arcades. To facilitate the delivery of the transverse colon through the abdominal
wall to the skin surface a tape is placed through the window. A trephine is then
constructed in the abdominal wall through the rectal muscle in a place previously
chosen. The trephine has to be wide enough to accommodate the dilated
transverse colon without tension in order not to cause ischemia and necrosis. The
transverse loop is exteriorized through the abdominal trephine. A rod is placed
through the mesenteric window underneath the exteriorized transverse loop to
prevent future colostomy retraction. The exteriorized transverse loop is opened
along the free or the antimesenteric taenia coli allowing the passage of the
intestinal contents. And finally the stoma is matured with direct mucucutaneous
sutures.
In case of loop sigmoid colostomy for a rectosigmoid or rectal obstruction the
same procedure described previously is carried out considering the sigmoid and
the mesosigmoid and not the transverse and colon and transverse mesocolon.
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In case of a loop ileostomy for everywhere colorectal obstruction the same
procedure should be followed considering the cecum and the right mesocolon.

Resection Plus Excision of the Stoma (Second Stage)
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Days later the laparotomy wound is reopened and after preoperative bowel
preparation the obstructed bowel is resected in some extension depending on the
surgeon and the pathology causative of the obstruction (left hemicolectomy and
colorectal anastomosis, sigmoid colectomy and colorectal anastomosis, low
anterior resection, pullthrough procedures, rectocolectomy and coloanal
anastomosis).
The resection is similar to the second stage of the described three-stage
resection: there are three possibilities for the surgeon depending on the site of the
colostomy created in the first surgery: (a) transverse colostomy decompressing a
low LBO at the level of the left colon or the rectosigmoid or the rectum; (b) a
sigmoid colostomy decompressing a LBO at the level of the rectosigmoid or the
rectum; and (c) a cecostomy or a loop ileostomy.
In case of a transversostomy in the first stage two main possibilities can be
considered: (a) a rectosigmoidectomy and colorectal anastomosis and the
colostomy is closed and (b) a left colectomy and transverse to rectum
anastomosis.
In the case of a sigmoidostomy decompressing a for instance a rectal
carcinoma in the first stage it is necessary to resect the loop sigmoidostomy and
sigmoid and the upper rectum with a carcinoma performing a colorectal
anastomosis.
In case of a loop ileostomy as the first stage a rectosigmoidectomy or a left
hemicolectomy and colorectal anastomosis is performed and the loop ileostomy is
closed.
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Primary Bowel Resection Plus Double-Barreled Colostomy (First
Stage) and Excision of Colostomy (Second Stage)
Primary Bowel Resection Plus Double Blind Colostomy (First
Stage)
Primary resection and double blind colostomy is an alternative for Hartmanns
procedure with a great advantage of reducing the complexity and morbidity of
the restoring the intestinal continuity. The beginning of the operative technique is
similar to Hartmanns, although the both bowel ends have to be fully mobilized
and the obstructive lesion is resected between two clamps or two tapes or two
separate linear stapler cutters. The trephine has to be wider than in Hartmanns
procedure in order to accommodate both extremities of the bowel as a proximal
and a distal colostomy. Unhappily the rectum frequently is not long enough to be
brought through the trephine to the abdominal wall to achieve a safe and tension
free mucus fistula (distal colostomy). In such circumstances the rectal stump has to
be closed according to Hartmanns procedure.
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Excision of Colostomy (Secon Stage)
Closure of colostomy is much easier than in Hartmanns procedure. A
circumstomial incision enhance the liberation of both bowel extremities and a
functional end-to-end anastomosis is achieved by transecting the two ends beyond
the staple line.
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Primary Bowel Resection and Primary Anastomosys With a
Protective Stoma (First Stage) and Excision of the Stoma (Second
Stage)
Primary Bowel Resecion and Primary Anastomosys With a
Protective Stoma (First Stage)
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INDICATIONS: Primary resection and primary anastomosis with protective
stoma is another procedure some surgeons use to approach left-sided and
rectosigmoid LBO in four circumstances: (a) there is no signs of fecal peritonitis
and abdominal sepsis, (b) the patient is in relatively good health conditions, (c)
there is not so much difference between two bowel extremities to be
anastomosed and (d) the colon is not full of feces or on-table colonic lavage is
available.
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ON TABLE COLONIC LAVAGE: Bowel decompression through ileostomy or
appendicostomy used for irrigation and staple techniques for anastomosis is
making possible the one-stage procedure. The first move after laparotomy is to
insert a flexible tube into the segment of bowel to be resected to achieve initial
decompression. A crushing clamp is placed above the flexible tube and a proximal
tape is passed around the colon above the site at which the anesthetic scavenger
tubing is to be inserted into the proximal colon. A purse-string suture is placed just
above the crushing bowel clamp. The tubing is advanced through the purse-string
suture and beyond the proximal tape so that it can be secured into position. A
Foley catheter is inserted into the terminal ileum or the appendix stump and the
fecal material is irrigated from the proximal colon through the anesthetic
scavenger tubing into an attached plastic bag applied on the floor at the side of
the operating table.
SURGICAL TECHNIQUE: Attending the related four conditions one of which
is the complete elimination of the fecal material from the colon through a colonic
lavage the resection and primary anastomosis is carried out as described before
and a protective loop ileostomy is constructed.

Excision of the Stoma (Second Stage)
Days later after control of the anastomosis through proctologic examination
and barium enema study the loop ileostomy is closed as already described.
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The one-stage procedure reduces undoubtedly the morbidity of multiple
operations but one must take great care in case selection. Increasingly surgeons
are considering the concept of primary resection and primary anastomosis with no
protective stoma for obstructing colorectal cancer. Bowel decompression through
ileostomy or appendicostomy used for irrigation and staple techniques for
anastomosis is making possible the one-stage procedure. The first move after
laparotomy is to insert a flexible tube into the segment of bowel to be resected to
achieve initial decompression. A crushing clamp is placed above the flexible tube
and a proximal tape is passed around the colon above the site at which the
anesthetic scavenger tubing is to be inserted into the proximal colon. A
purse-string suture is placed just above the crushing bowel clamp. The tubing is
advanced through the purse-string suture and beyond the proximal tape so that it
can be secured into position. A Foley16 catheter is inserted into the terminal ileum
or the appendix stump and the fecal material is irrigated from the proximal colon
through the anesthetic scavenger tubing into an attached plastic bag applied on
the floor at the side of the operating table.

DR

After complete elimination of the fecal material from the colon resection and
primary anastomosis is carried out as described before.
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Colorectal cancer comes second after bronchogenic carcinoma as a main
cause of mortality from malignancy in developed countries. Among 60% of
colonic localizations, 10 to 20% of cases are presented by intestinal obstruction,
of which 50% are of left, 25% of right or transverse colon localization
respectively.1,2
The aim of surgery will be to bypass the neoplastic obstruction, by a quite
simple intervention, accessible for all surgeons in emergent conditions and
providing a minimal risk of morbidity and mortality.
While the treatment of right and transverse cancer colon could be realized in
the majority of cases in a one stage surgery, surgical modalities for the treatment
of left cancer colon are still controversed.
Owing to the high risk of anastomosis disunion sequential, either 2 or 3
stages surgery, was considered for long time as the main line of treatment. Other
alternatives will be subtotal colectomy or segmental resection with immediate
anastomosis after intra-operative colonic lavage, this will provide operative
conditions quite similar to programmed surgery.
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Surgical treatment of intestinal obstruction secondary to cancer colon
comport several modalities:
 external diversion (colostomy), temporary in most of cases;
 internal diversion of palliative interest;
 segmental resection of the colon with or without anastomosis.
The surgical attitude will be determined by the general condition of the
patient, associated pathologies, localization and stage of the tumor and finally by
the habits and the experience of the surgeon.

INTESTINAL OBSTRUCTION COMPLICATING RIGHT CANCER COLON
Actually its well established that right hemicolectomy with immediate
anastomosis (in only one stage) is the main line of treatment of right cancer
colon. Of course certain precautions are necessary to reduce the risk of
anastomotic disunion, notably the appreciation of the proximal bowel dilatation
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and its retrograde emptying via a naso-gastric aspiration tube placed whenever
possible distal to the Treitz ligament.
The classical enterotomy for emptying the small bowel should be avoided to
prevent any contamination of the operative field. Right hemicolectomy should
respect carcinologic rules and is followed by either end to end or side to end
anastomosis (in case of hugely dilated ileum). In general it does not show great
difficulties.
The place of sequential treatment for such localization is very limited. It will
be reserved to cases with very thickened or very dilated proximal bowel and
patients of poor general condition, which increase the risk of anastomosis
disunion. In such cases we realize right ileocolectomy and cutaneous
ileo-colostomy followed two to three month later by the confection of the
intestinal continuity. Except for patients with very poor general conditions, or
inoperable tumors, external diversion by terminal ileostomy and especially
coecostomy are no more indicated for such localization.
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INTESTINAL OBSTRUCTION COMPLICATING LEFT CANCER COLON
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Several attitudes are available for the management of left cancer colon
complicated by intestinal obstruction, the main question will be: should we favor
sequential or one stage surgery?
The surgical attitude have been evolved over the last decades:
 by sixties the main treatment was the three stage surgery: a proximal
colostomy, followed by tumor resection then anastomosis later on.3
 on seventies and due to the high morbidity and mortality rate owing
essentially to the succession of interventions, this was substituted by
Hartmann operation.4
 on eighties Dudley and Radcliffe5 have reported not only the possibility but
even the advantages of segmental resection of the colon, immediate
anastomosis after intra-operative colonic lavage
 another alternative was total or subtotal colectomy with of course
immediate anastomosis.
In practice the recommendation of the French consensus conference on 1998
were:
In case of intestinal obstruction complicating left cancer colon we should
realize, at first, a proximal colostomy followed 10  15 days later by tumoral
resection and anastomosis after colonic preparation.6 The indication of Hartmann
operation seems to be reduced.
From the functional point of view we should of course favor the resection
with anastomosis over total or subtotal colectomy especially in patients with poor
anal sphincter function. However its evident that total colectomy is indicated in
case of pre-perforative ischemic lesion or synchronous cancer colon.
Segmental colectomy, intra-operative colonic lavage and immediate
anastomosis, in the treatment of intestinal obstruction complicating left cancer
colon: personal experience
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Between October 1988 and July 1999, 39 patients (23 men and 16 women)
with an average age of 58 years (range: 29 to 86) were operated in emergency
for intestinal obstruction complicating left colon cancer. All of them have had a
segmental resection of the colon with immediate end to end anastomosis after
intra-operative colonic lavage.
Criteria of inclusion:
 left colon cancer, complicated by intestinal obstruction and, or localized
paracolic abscess
 patients operated within the first 24 hours of hospitalization
Criteria of exclusion:
 pre-operative colonic preparation
 patients classed as ASA IV
 faecal peritonitis
 pre-perforative dilatation or perforated proximal segment
 stage IV tumor
Clinical presentation as well as pre-operative investigations are shown in table
4-7.
The tumor was localized in the descending colon in 3 cases, the sigmoid colon
in 26 cases and at recto-sigmoid junction in 10 cases. In only 1 case there was 2
localizations in the descending and the sigmoid colon, respectively.
We have found 3 sigmoid abscesses and 4 cases with ischemic lesions by
retro dilatation. Prophylactic antibiotics were instaured during the intervention and
were continued for about 5 days (2 to 27 days).
The intra-operative colonic lavage is realized using a standardized technique5
consisting of introduction of a Foleys catheter into the caecum through either the
appendix or in case of previous appendicectomy through a small incision in the
terminal ileum. We use in average 7,7 liters (range: 4 to 14) of 37°C heated
normal saline. Ioded polyvidone was added in 17 cases. Irrigation is continued
until complete emptiness of the colon in achieved, then we either realize
Table 4-7. Clinical data concerning intestinal obstructions complicating
left colon cancer (intra-operative colonic lavage)
Number
Age
Sex ratio
ASA
Occlusion
< 24 hours
> 24 hours
Radio-opaque enema
Ct scan

39
63 (29  86)
1,59
3 (2  4)
13
26
23
11
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Table 4-8. Surgical modalities for colonic resection with intra-operative
colonic lavage
n

Segmental colectomy
Left hemicolectomy
Mechanical anastomosis
Manual anastomosis
Colostomy

32
7
24
15
1
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appendicectomy or we suture the enterotomy. The average duration for colonic
lavage was 44 minutes (range 30  90 min).
We have done 24 mechanical sutures (Knight procedure), proximal colostomy
was done in only one case (peri-sigmoid abscess) (Table 4-8).
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Per and post-operative complications are mentioned in table 4-9.
We had 5 cases of reactional hypotension (decrease of the systolic blood
pressure by more than 20 mmHg) and 4 patients have developed a transient
hypothermia at the end of the lavage with a trans-oesophageal temperature less
than 34°C.
As regard post-operative complications: we had 2 cases (5%) of parietal
infection and 3 cases (7%) showed medical complications (septicaemia,
pneumonia and delirium tremens).
The mean post-operative hospitalization period was of 16 days
(10  114 days).
We had a mortality rate of 5% (2 cases) both of them have presented a
multi-organ failure: the first one died on day 22 after evisceration and the second
on day 40 after an anastomotic fistula treated later on by colostomy.
Closure of proximal colostomy was realized 3 months later after a barium
enema in order to control the integrity and patency of the anastomosis.
Table 4-9. Morbidity and mortality associated with intra-operative
colonic lavage
Intra-operative complications

n

Hypothermia
Hypotension

4
5

Post-operative complications

n

Parietal infection
Medical complications
Post-operative mortality

2
3
2
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By seventies the published series concerning emergent surgery for intestinal
obstruction complicating colon cancer have reported a high mortality rate
(10  20%) this was essentially caused by the succession of intervention in
sequential modalities.4,7 Since then the aim of treatment was to reduce the
operative time and whenever possible the morbidity and the mortality rates.
For intestinal obstruction complicating right colon cancer the most current
attitude is the single stage surgery: right hemi-colectomy with ileocolic
ananstomosis.1,6,8 However for left colon cancer the treatment is still not well
established, the classical sequential treatment has been re-evaluated in terms of
quality of life, morbidity and mortality with the one stage surgery.9 Of course the
former will present a higher morbidity and mortality rates owing to the multitude
of surgical times. The closure of the colostomy presents a mortality rate between
0 and 15% and a morbidity rate between 0 and 34%, furthermore this sequential
attitude will require evidently frequent hospitalizations.10-12 This together with the
possibility for colostomies to be definitive (because of the evolution of the disease
or the deterioration of the general condition of the patient) constitute the main
disadvantages of this modality and made that certain teams have proposed
surgical treatment in only one stage.
For instance, Gregg who reported in 1955 his experience in resection with
immediate anastomosis, has had a rate of anastomotic disunion as well as of
mortality approaching 0%.13 Its evident that this potentially septic surgery when
realized on a none prepared colon will predispose to a higher risk of anastomosis
disunion. In a trial to simulate the programmed surgery conditions, Dudley have
reported the advantages of resection with immediate anastomosis after
intra-operative colonic lavage.5 This goes in concomitance with the work of Irvin
showing that colonic vacuity enhance anastomotic healing.14 The benefice of such
technique has been later on confirmed by other teams with encouraging results,
in particularly when it is realized, in well selected patients without neither ischemic
lesions, nor hypovoleamia and with antibiotic.9,15,16 Colonic lavage is usually done
with 37°C heated normal saline, usually 3 to 10 liters are used (6 to 7 liters in
average). We could eventually add an antiseptic solution (Ioded polyvidone).17,18
The operative time is almost always prolonged (by about 44 minutes in our series).
External diversion (ileostomy and/or colostomy) was not done systematically
(2,5% of cases in our series as well as published literature).19,20 We had a
morbidity rate similar to that reported in the literature (2,5%). However for the
mortality rate we had only 1,5% versus 17% in the literature.10,21-23 The
hospitalization period, despite of being longer than for programmed surgery was
still shorter than for sequential treatment (16,5 days in our series).24 In fact, the
results will depend on a good selection of patients and the respect of
contraindications notably: poor general condition, peritonitis, ischemic lesions and
synchronous colon cancer.
A wider practice of such technique should reduce the indications of Hartmann
operation, which in 25% to 50% of cases will lead to definitive colostomy.25
Another alternative will be to insert a stent to protect the anastomosis: published
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results did not show any morbidity or mortality in relation to anastomotic
fistulae.26 However the benefice of such technique in absence of controlled series
is still controversed.
Some authors have also proposed a trans-tumoral stent placed by endoscopic
way and allowing a transient bypass of the obstacle, thus colonic preparation
followed by a one stage operation could be realized later on (average delay was
of 8,6 days).27
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Subtotal or total colectomy with immediate anastomosis will allow a single
stage surgery. It is indicated in presence of pre-perforative lesions by diastasic
distension, in cases of synchronous colon cancer (5  10% of cases) as well as in
palliative surgery (eg. in presence of hepatic metastasis).6,28,29 It will also reduce
the risk of appearance of metachronous colon cancer. Subtotal colectomy shows
less complications than operative colonic lavage (14% versus 42%),18 and this on
the expense of increase of the risks of post-operative diarrhea (5 to 10% of cases),
especially in old patients.29 The prospective study effectuated by Scotia Study
group comparing subtotal colectomy with segmental resection and immediate
anastomosis after colonic lavage does not show any difference concerning
morbidity by anastomotic fistulae (9% for subtotal colectomy versus 5% for
colonic lavage).17 For certain authors subtotal colectomy is considered as the
treatment of choice of intestinal obstruction complicating colon cancer except for
very aged patients or those having a very poor anal sphincter function.18 As regard
mortality rate it is quite identical for the two techniques.17,30
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Almost all published studies as well as our personal experience show a quite
good result for resection and immediate anastomosis after intra-operative colonic
lavage in the treatment of intestinal obstruction complicating left colon cancer.24
Total or subtotal colectomy could be the treatment of choice in case of ischemic,
pre-perforative lesions, or synchronous colon cancer. In patients with poor general
condition sequential treatment with colostomy at first is the gold standard.

Emergent surgical treatment of intestinal obstruction complicating left colon
cancer is considered as a poor prognosis surgery when compared with
programmed surgery and this is do to the urgent character of the situation, the
frequently advanced age of the patients, the presence of other associated
pathologies and the stages most frequently advanced of the tumor.
Actually, the 3 stages surgery shows a decline owing to its higher morbidity
and mortality rates together with the development of the one stage surgery:
segmental resection with immediate anastomosis after intra-operative colonic
lavage.
Finally owing to the good results obtained by this technique especially in well
selected patients, it would, together with subtotal colectomy which indications are
a little bit different, reduce the frequency of Hartmann operation and
consequently, definitive colostomies.
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Acute Colonic Pseudo-Obstruction: Clinical Features
and Treatment
Bruno Cola, Pierluigi Berti, Roberto de Giorgio, Roberto Corinaldesi

)

INTRODUCTION

UP

NA

TH

JI(

DR

.R

UP

AK

NA
T

H

Intestinal pseudo-obstruction is a term used to indicate a syndrome
characterized by impairment of intestinal propulsion and a clinical picture
resembling mechanical obstruction, in the absence of any lesion occluding the
lumen of the gut. In this context, acute colonic pseudo-obstruction can be defined
as a clinical condition with symptoms, signs and radiological appearance of acute
large bowel obstruction unrelated to any mechanical causes (Dorudi et al., 1992).
This disease is commonly called Ogilvies syndrome following the original
description made, in 1948, by Sir William H. Ogilvie who reported on two cases
with massive dilatation of the colon associated with invasion and destruction of
the coeliac plexus and semilunar ganglion due to retroperitoneal malignancy
(Ogilvie, 1948). Since its first description, Ogilvies syndrome has been extensively
documented in literature and some hundreds of cases have been carefully
reported either as small series episodes or as wide and general reviews (Vanek et
al. 1985). Despite the accurate description of this syndrome, its diagnosis remains
difficult and is often delayed so that many patients are not properly treated
leading to an increase in morbidity and mortality (Dudley et al. 1986).
This article examines the major advances achieved in the field of
pathophysiology, as well as clinical features and current approach to acute colonic
pseudo-obstruction, with particular emphasis on surgical treatment.
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PATHOPHYSIOLOGY
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The pathophysiological mechanisms underlying acute colonic
pseudo-obstruction are still poorly understood. So far, only a few cases of Ogilvies
syndrome have been identified as having an idiopathic origin, while the vast
majority of patients present an overt picture of the syndrome associated with a
wide array of clinical conditions (Vanek et al., 1985; Dorudi et al., 1992;
Hutchinson et al., 1992; Stephenson et al., 1995) which have been summarized in
Table 4-10. Ogilvies syndrome may occur in patients with peritonitis and severe
infections (especially if induced by Gram-negative bacteria), hypokalaemia (and in
general with severe electrolyte imbalance), retroperitoneal hemorrhage, spinal or
pelvic surgery or trauma, and also myocardial infarction. Other clinical conditions
associated with Ogilvies syndrome are neurological conditions (i.e. Parkinson
disease, Alzheimer disease, senile dementia etc.), use of certain drugs (i.e.
antidepressants, phenothiazines, antiparkinsonian compounds, opiates etc.),
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Table 4-10. Most commonly identified diseases associated with acute colonic
pseudo-obstruction
Neoplasia
Retroperitoneal
Leukaemia
Disseminated
Pelvic radiotherapy

Infective inflammatory
Pelvic abscess
Acute cholecistits
Acute pancreatitis
Systemic sepsis
Herpes zoster infection

Neurological
Parkinsons disease
Multiple sclerosis
Low spinal cord disease

After operation
Gynecologic or pelvic
surgery
Casearian section
Renal transplantation
Hip surgery

Metabolic
Electrolyte imbalance
Liver or renal failure
Alcool abuse

Drugs
Antidepressant
Phenothiazines
Antipakinsonian
Opiate/narcotics

After trauma
Pelvic trauma
Spinal cord trauma
Femoral fracture

Respiratory
Pneumonia
Mechanical ventilation
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Cardiovascular
Myocardial infarction
Cerebrovascular accident
Congestive cardiac failure

NA

alcohol abuse and, in the vast majority of the cases observed, merely advanced
age.
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The mechanisms by which these different pathological conditions may
temporarily suppress intestinal motility and induce acute dilatation of the colon
remain unclear.

DR

There is still controversy about the colonic side involved in Ogilvies syndrome.
At onset, the pathophysiological sequence, which is believed to occur, includes an
early motor disturbance followed by complete impairment of peristalsis with a
progressively dilating bowel entrapping large amounts of air and fluid stools in the
lumen. These events result in a marked dilation mainly involving the proximal and
transverse portions of the colon. Whether the distended proximal or the
apparently unmodified distal bowel is responsible for the development of the
Ogilvies syndrome still remains an unsolved issue.
In his original description, Ogilvie attributed this distension to an interruption
in the sympathetic innervation due to a malignant retroperitoneal neoplasm,
which left the parasympathetic innervation unopposed. The lack of inhibitory
inputs may generate a neuropathophysiological imbalance leading to a spastic
contraction of the colon causing obstruction. According to this hypothesis, the
proximal bowel can massively dilate under the influence of the parasympathetic
nerves (Ogilvie, 1948).
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The improvement in medical knowledge concerning the gastrintestinal
autonomic nervous system, has lead to the discarding of Ogilvies pathogenetic
hypothesis. In fact, large bowel innervation is supplied by the vagus nerve up to
the splenic flexure; from this side, the parasympathetic innervation originates from
the lumbar nerves (sacral parasympathetic component). Recently, it has been
suggested that a transitory impairment of the sacral parasympathetic nerves may
cause atony of the distal large bowel, in turn, responsible for functional
obstruction (Bachulis et al. 1978, Vanek et al. 1985). However, whether this
transitory sacral parasympathetic innervation blockage/derangement is actually
responsible for the Ogilvies syndrome remains to be established.
Another possible explanation is that prolonged activity of extrinsic or intrinsic
inhibitory neurones may play a pivotal role in the pathophysiology of Ogilvies
syndrome. Indeed, it is well known that the sympathetic nerves projecting to the
large bowel and targeting either the myenteric plexus or the smooth muscle layers
exert an inhibitory effect on colonic motility (Benson and Wingate, 1993; Kreulen
and Szurzewski, 1979; Krier et al., 1982). According to experimental findings in
laboratory animals, there is wide evidence that colo-colonic reflexes occur to
inhibit motility (Kreulen and Szurzewski, 1979; Krier et al., 1982; Stanghellini et
al., 1996). Thus, it is likely that massive colonic dilatation, following an initial
phase characterized by impaired motility, stimulates mechanoreceptors within the
wall of the large intestine, activating a reflex pathway whose efferent limb
originates from prevertebral ganglia. The final result of the efferent sympathetic
nerves is an inhibitory effect on colonic motility, which perpetuates and maintains
massive dilatation (Romeo et al., 1985). This hypothesis is in keeping with data
indicating an increased sympathetic activity in patients with acute
pseudo-obstruction (Bardsley, 1974).
Colonic motility disturbances underlying acute colonic pseudo-obstruction may
result from alterations of the intrinsic innervation of the alimentary tract, which
includes a wide collection of intrinsic neural cells controlling gastrintestinal
functions including motility, or from impaired neuro-muscular transmission
(Bassotti et al., 1998). So far, histological analysis of resected specimens from
Ogilvies syndrome patients has not revealed evident changes of the enteric nerves
or smooth muscles. Recent data indicate that synthesis of the volatile, short-lived
gas nitric oxide, one of the major inhibitory neurotransmitter released by enteric
neurons, may be markedly enhanced in some pathological conditions, and be
responsible for gut dysmotility and dilatation. Indeed, the role of nitric oxide has
been already shown in patients with toxic megacolon (Sheth and La Mont, 1998)
and therefore this transmitter may also play a role in Ogilvies syndrome.
Furthermore, myogenic contractility of the gut was unaltered in patients with
Ogilvies syndrome (Neely and Catchpole, 1967).
In addition to the neuromuscular system, other data support the hypothesis
that circulating bioactive substances may play a pathogenetic role in acute colonic
pseudo-obstruction. In fact, Chousterman et al. (1977) described increased blood
levels of prostaglandins E and F, known to relax the gastrintestinal muscles, in
Ogilvies syndrome patients.
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Nonetheless, despite the knowledge so far acquired, the mechanisms
responsible for the exact pathogenesis of acute pseudo-obstruction remain
obscure.

CLINICAL FEATURES
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The clinical features of Ogilvies syndrome are similar to general mechanical
large bowel obstruction, although no organic causes can be detected. Usually,
patients with Ogilvies syndrome are elderly, they may have concomitant systemic
disorders and are often hospitalized or recovering from a recent spinal cord or
pelvic injury (Table 4-10). This simple clinical information may help diagnosis and
certainly facilitates the clinical approach to patients.
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One of the most frequent complaints is abdominal distension (Fig. 4-14) with
disturbed bowel frequency, alternating diarrhea and constipation, usually
preceding overt ileus by two or three days. Abdominal tenderness is less common
than expected in these patients (Bullock and Thomas, 1984; Vanek et al., 1986),
whereas pain may be colicky with a progressive increase in intensity over time
(Vanek et al., 1986). Constipation usually accompanies the acute phase of massive
dilatation of the large bowel although some patients continue to pass some flatus
or liquid stools (Anuras and Shirazi, 1984). Nausea and vomiting may be
associated with the symptoms, although a naso-gastric tube does not drain any
fluids. Fever may occur at any time, especially when massive dilatation of the
colon leads to ischaemia and perforation (Vanek et al., 1986). Physical
examination reveals massive abdominal distension. The quality of bowel sounds is
variable, ranging from normal to reduced or, rarely, absent (Dorudi et al., 1992).
Digital examination of the rectum usually reveals an empty viscus.
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When colonic distension increases even further, leading to a focal caecal wall
ischaemia resulting in a diastasic perforation, faecal peritonitis develops and this
classic symptom dominates the scene.

Fig. 4-14. Open
laparotomic view
showing massive
dilatation of the
entire colon in one of
our Ogilvie patient
(male, 85 yrs).
(See Color Plates.)

4-3 ❑ Acute Colonic Pseudo-Obstruction: Clinical Features and Treatment

147

DIAGNOSTIC WORK-UP
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While patients with overt mechanical obstruction require an urgent surgical
approach, patients in whom Ogilvies syndrome is suspected need an accurate
diagnostic work-up to establish the most appropriate approach, medical or
surgical. Indeed, evidence shows that there is no indication for a direct diagnostic
laparotomy in patients with Ogilvies syndrome because the post-surgical outcome
is often complicated by an underlying illness (Dudley et al., 1996; Dorudi et al.,
1992).
Laboratory tests do not help to establish a diagnosis, but are important in
identifying possible causes and monitoring the patients condition. Electrolyte
imbalance, usually characterized by hyponatraemia and/or hypokalaemia, may be
associated in patients with Ogilvies syndrome. Immunological tests (anti-neuronal
antibody-binding title, autoantibodies, rheumatoid factor) and complement levels
may suggest the presence of progressive systemic sclerosis or other collagen
vascular diseases. Monoclonal gammopathies may create a predisposition for
amyloidosis, diagnosed by histology (i.e., biopsies of rectum, bone marrow).
Twenty-four hour monitoring of glucose and plasma insulin levels or glucose
tolerance tests are important and may reveal the presence of diabetes. Viral
antibodies should be assayed in all Ogilvies syndrome patients. Abnormal levels of
tri-iodothyronine, thyroxine and thyroid-stimulating hormone in the blood suggest
thyroid dysfunction. Abnormal urinary concentrations of catecholamines and their
metabolites may indicate pheochromocytoma. Finally, leukocytosis should be
considered carefully because it may reflect the presence of a perforated or
ischaemic bowel.
A plain abdominal radiography (Figs. 4-15 to 4-17) is the most useful
investigation and may show massive bowel dilatation, especially in the proximal
colon (Anuras et al., 1984), although the whole large bowel, and sometimes the

Fig. 4-15. Plain
abdominal
radiography (side
view) in a 80 yrs old
female patient. Note
the marked colonic
distension visible
throughout large
bowel.
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Fig. 4-16. Plain abdominal
radiography (front view) in a 83 yrs
old male patient. Cut-off region.
Transition zone from distended
proximal to apparently normal large
bowel.
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small intestine, may be involved. Erect or supine abdominal X-ray during
obstructive episodes reveals a gas-filled large bowel with or without air-fluid levels
(Ravo et al., 1983) (Fig. 4-17). The dilated large bowel, preserves the colonic
haustral and mucosal patterns, and this radiological feature distinguishes it from
that observed in the volvolus of the caecum or sigmoid colon, (Gilchrist et al.,
1985), or in the toxic megacolon, the difference being the absence of systemic
toxicity (Bryk et al., 1967). Usually colonic distension involves the ascending and
transverse portions of the caecum, whereas the viscus may appear normal from
the splenic flexure downwards. In some cases, the transition zone between a
dilated and non-dilated bowel may be found at the hepatic or rectosigmoid
flexure (Vanek et al., 1986). A pneumoperitoneum may be evident in an X-ray if
perforation has occurred; usually perforation is in the caecum and is the result of
progressive dilatation of the bowel causing focal ischemia (Vanek et al., 1986).
Indeed, colonic perforation is unlikely if the caecal diameter, measured on the
radiogram, is less than 12 cm, while a caecal diameter of 14 cm or more is highly
predictive of acute perforation (Guivarch et al., 1996).
Plain abdominal X-rays are useful to assess colonic diameter and should be
performed every 12 or 24 hours in the early phase (within 48 hours) of clinical
evaluation (Fig. 4-17).
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Fig. 4-17. Plain abdominal
radiography (front view) in a 89 yrs
male patient. Note the marked
dilatation involving the entire colon
(maximal diameter taken on caecal
section was about 13 cm).

DR

.R

UP

NA

Two other important diagnostic techniques, which are usually employed, are
contrast enema (Koruth et al., 1986) and/or colonoscopy (Kukora et al., 1977;
Munro et al., 1983) (Fig. 4-18). Contrast enema can confirm the diagnosis of
functional dilatation and should be preceded by rigid sigmoidoscopy to exclude
carcinomas in the upper portion of the rectum (Dorudi et al., 1992). Both
water-soluble contrast medium and dilute barium sulphate enemas are
contraindicated if patients present signs of peritoneal irritation. On the contrary,
water-soluble contrast may have a therapeutic effect due to its osmotic action,
which often decompresses the colon (Koruth et al., 1985). If the enema is unclear
a colonoscopy may help for form a diagnosis. Colonoscopy is a useful method for
diagnosis and treatment of patients with Ogilvies syndrome, although it may be
limited by life-threatening complications (i.e., perforation) and also requires
considerable operator skill.

CONSERVATIVE TREATMENT
The treatment of Ogilvies syndrome is essentially conservative, including
nasogastric decompression, correction of fluids and electrolyte imbalance and
treatment of the underlying concomitant disorder (Dorudi et al., 1992; Ponec et
al., 1999) (Algorithm 1; see Fig. 4-19). The use of an endorectal flatus tube may
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Fig. 4-18. Barium enema (front side) in
a 83 female patient. Note the barium
column spreading through the
massively dilated splenic flexure up to
the transverse colon.
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help colonic decompression. Furthermore, if patients are under treatment with
anticholinergics or opiates, these drugs must be suspended.
Many pharmacological trials are currently underway for the treatment of
Ogilvies syndrome patients. In one of these studies, 11 patients were treated with
the combination of sympathetic blockers (guanethidine) and cholinergic stimulants
(neostigmine) (Hutchinson et al., 1992). None of these patients showed
improvement with guanethidine, whereas 67% of them (8 out 11) decompressed
following administration of neostigmine. Other authors suggest the use of
parasympathomimetic agents alone (Stephenson et al., 1995; Ponec et al., 1999).
In the former study by Stephenson et al. (1995), 98% (11 out of 12) of patients
with acute colonic pseudo-obstruction improved dramatically after acute (2-3
minutes) intravenous administration of neostigmine at a dose of 2.5 mg. In
another study, Turegano-Fuentes et al. (1997) demonstrated a good response in
75% (12 out of 16) of patients treated with a single infusion of 2.5 mg of
neostigmine diluted in saline solution over a period of 1 hour. Three patients had
a partial decompression, whereas 1 patient required a further dose of neostigmine
to achieve decompression. Ponec et al. (1999) reported the blind randomized
assignment of 21 acute colonic pseudo-obstruction patients to treatment with
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Acute colonic pseudo-obstruction

Conservative treatment

Colonoscopy
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Caecum > 12 cm
or peritonism
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Surgical treatment
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Fig. 4-19. Algoritm 1. Management of Ogilvies syndrome is based on either conservative
(medical) approach or colonoscopy. In case of massive caecal dilatation, peritonism or
failure/recurrence following conservative treatment, a surgical approach is recommended
(from Dorudi 1992, modified).

neostigmine 2 mg or placebo. In this first controlled study, the authors showed a
marked clinical and radiological improvement in 98% (10 out of 11) of patients
with active treatment. In contrast, the 10 placebo-treated patients had no
response. Finally, in a very recent prospective, randomized, placebo-controlled trial
carried out on 20 Ogilvies syndrome patients, Amaro and Rogers (2000) found
that 10 patients in the neostigmine group had an immediate clinical response as
compared to the placebo group. The total response rate of the actively treated
group was about 94% (17 out of 18), including three patients who failed to
respond to the first administration of neostigmine and 8 in the placebo group.
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The administration of cholinergic-like compounds is not devoid of risks, especially
in the elderly, because muscarinic agonism can produce pronounced bradycardia,
often leading to syncope. This kind of treatment is therefore contraindicated in
patients taking beta-blockers and those who are acidotic or have had recent
myocardial infarction, as they are prone to cardiac dysrhythmias (Stephenson et
al., 1995).
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The prokinetic drug cisapride has been used with some success in patients
with Ogilvies syndrome (MacColl et al., 1990; Mazloum et al., 1996). Some
studies have shown that cisapride evokes colonic contraction and reduces colonic
transit time by activating 5-hydroxytryptamine-4 receptor subtypes which enhance
the release of acetylcholine by myenteric neurons (Camilleri et al., 1989).
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The macrolide antibiotic erythromycin has been reported to stimulate gastric
and small bowel motor activity. This drug co-ordinates cyclic motor activity in the
gut by binding to the motilin receptor in the proximal small bowel and colon. It
also accelerates colonic transit and bowel frequency in normal subjects
(Armstrong et al., 1991). Preliminary evidence for two patients shows promising
results following the administration of this compound (Armstrong et al., 1991).
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Epidural anesthesia, producing sympathetic blockade, may also be effective
(Lee et al., 1988). However, as epidural anesthesia indirectly stimulates colonic
motility, this procedure is not indicated if there is risk of perforation or in patients
who have lesions or recently undergone spinal cord surgery.
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Conservative treatment should be continued for at least for 48-72 hours if
there is no right iliac fossa tenderness and the caecum is not grossly dilated.
During pharmacological treatment, if the caecal diameter progressively increases,
colonic decompression is required to avoid perforation or ischaemia.
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Colonoscopy can be successfully performed in patients with Ogilvies
syndrome (Kukora et al., 1977).20 This procedure is, however, difficult and
potentially dangerous because it is usually carried out on unprepared bowels,
containing considerable amounts of thick, viscid stools. Gentle saline enemas may
be used and also repeated before colonoscopy. During examination, air
insufflations must be kept to a minimum to prevent any further dilatation of the
viscus. Since saline enemas and the procedure itself are time-consuming, requiring
at least 45-60 min, the efficacy and timing of this examination should be carefully
assessed on the basis of the patients general condition and degree of colonic
dilatation (Strodel et al., 1983; Allen et al., 1992).
Technically, to achieve effective colonic decompression, it is sufficient to reach
the hepatic flexure with the colonoscope (Strodel et al., 1983). If colonoscopy
reveals signs of colonic ischaemia, the procedure must be interrupted and a
laparotomy is required. Successful colonoscopy can be expected in as many as
80% of patients, although up to 15% of patients require another colonoscopy due
to the recurrence of bowel dilatation.
In the case of lack of response to conservative treatment and where bowel
distension persists, surgery is needed.
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SURGICAL TREATMENT
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The indications for surgery are failure of conservative treatment, the absence
of diagnosis and the evidence, or even merely the risk, of peritonitis (Algorithm 2;
see Fig. 4-20).
In the absence of peritoneal irritation, the procedure of choice is represented
by caecostomy with or without a tube. Caecostomy can be carried out by
performing, under local anesthesia, a minimal incision in the right iliac fossa to
expose the caecum. This is a low risk operation with low recurrence and mortality
rates (Vanek et al., 1986).
Others surgical options include either decompressive transverse colostomy,
ileostomy and Hartmanns procedure, although these approaches produce
unsatisfactory results and have mortality rates of up to 40% of patients as
compared to 15% of those undergoing tube caecostomy (Addison et al., 1983;
Vanek et al., 1986).
Transverse colostomy is a more complex surgical solution than caecostomy
although it assures a more complete intestinal derivation. This specific aspect,

Peritoneal signs
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Caecostomy

Yes
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Colonic perforation

Minimal contamination
Focal ischaemia
Small defect viable bowel

Massive ischaemia

Colonic resection

Caecostomy
Exteriorization

Immediate anastomosis with
minimal contamination
Delayed anastomosis with
massive contamination

Fig. 4-20. Algoritm 2. The surgical management of Ogilvies syndrome.
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however, is not a remarkable advantage in Ogilvies syndrome patients because
the large bowel is only filled with air that needs to be evacuated. Furthermore,
transverse colostomy provides a wider opening than that of a caecostomy and this
creates problems for colostomy management.
An ileostomy may be useful to avoid further passage of enteric fluid into the
large bowel, but it cannot contribute at all to the decompression of the dilated
colon.
The Hartmanns operation (usually an incomplete procedure which does not
involve a resection, but only a colonic section) seems to be an excessive approach
in view of the patients clinical condition.
In the case of no diagnosis (i.e. when a mechanical obstruction is suspected)
a laparotomy is indicated. If no organic obstruction is found, a transanal vented
tube can be positioned to obtain forced colonic decompression or, even better, a
caecostomy should be performed.
Signs of peritoneal irritation are an imperative indication for laparotomy.
The procedure of choice should be decided on the basis of the caecal
conditions, including amount of dilatation, degree of ischaemia and entity of
perforation. Resection of the caecum is required in the event of localized necrosis
of this segment and a right hemicolectomy should be performed if the ischemic
damage shows to be diffuse. In this situation anastomosis should be delayed,
especially in presence of massive faecal contamination throughout the
peritoneum. In the event of a small perforation, with minimal faecal spillage, the
perforated segment of the large bowel can be exteriorized or intubated as for a
normal caecostomy or colostomy.
Mortality of cases surgically treated is around 30% whereas it drops to 14%
of patients undergoing conservative treatment (Vanek et al., 1985, Dorudi et al.,
1992). Moreover, surgery is not a first choice treatment and should only be
applied in patients who do not respond to conservative therapy. Remarkably,
caecostomy alone has the same mortality rate as conservative treatment and
therefore it should be considered as mandatory after 36-48 hours of ineffective
medical treatment. Delayed decompression is responsible for caecal ischaemia
and/or perforation in 14-40% of cases and is associated with a mortality rate
reaching 40-50% of patients (Vanek et al., 1986).
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Anorectal Trauma
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Rectal trauma is a common situation in the emergency room of any Hospital
and although less frequent than colon trauma, different criteria have been applied
in its management. In our experience, rectal trauma was found in 5 percent of
433 large bowel injuries studied between 1970 and 1990.1,2 Nevertheless, today
the treatment is well established, but recent literature specifically on anorectal
trauma is rather scarce. Our experience from 1970 through 1999, as staff surgeon
to Hospital Central del Instituto Venezolano de los Seguros Sociales and colorectal
surgeon to Centro Médico de Caracas, in tables 4-11, 4-12, and 4-13.
The surgeon is confronted with two important decisions: first, to preserve life
second, to maintain continence as well as limiting morbidity and hospital stay.1,3
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95
18
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3
23
15
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Iatrogenic
Minor anal injuries
Major anal injuries
Minor rectal injuries
Major rectal injuries
Foreign bodies

DR

.R

Table 4-11. Our experience

Surgical
Obstetric

Table 4-12. Iatrogenic
Cases
85
10

Table 4-13. Mortality
Major rectal injuries
Other lesions

1/23
0/133

4%
0%
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ANATOMY
For the purpose of this communication, the rectum starts where the colon
teniae, epiploic appendices and colon haustrae disappear. So, we will consider an
intraperitoneal segment, very short, and an extra-peritoneal segment, larger,
which end at the level of the ano-rectal ring, where the anal canal begins.
Anteriorly, the rectum is related to bladder, prostate and seminal vesicles in
men, and to bladder, uterus and vagina in women. It lies entirely within the pelvic
brim..
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The rectum receives its blood supply from the superior rectal artery, which
travels in a very small meso-rectum located in the intra-peritoneal area. Two
arteries, derived from the iliac arteries, complete the blood supply: the medial
rectal artery and the inferior rectal or hemorrhoidal artery. So there is a very good
blood supply to the organ, although no such meso-rectum exists in the
extra-peritoneal segment.

ETIOLOGY
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Ano-rectal trauma can be produced by different agents, which lead to
different therapeutic approaches. So it is very important to determine the nature
of trauma, whenever possible. Blunt trauma includes sexual assault, foreign-body
insertion injuries, impalement and road accident injuries. Sharp trauma includes
basically stab and gunshot injuries.4
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DIAGNOSIS
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Iatrogenic anorectal damage, produced by poorly executed surgery, and
particularly obstetric trauma, leads to incontinence, either partial or total. We will
consider this situation as an ordinary anorectal sharp trauma, with minor or major
sphincter damage, that should be treated accordingly.
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Injuries to anal canal area are usually diagnosed by the naked eye, palpation,
and instrumental examination. Instrumentation must include recto-sigmoidoscopy
whenever possible. Careful evaluation is necessary of perineal skin, perineal
organs as vagina and scrotum, sphincter and muscles, anal mucosa and adjacent
rectal mucosa.
Rectal injuries can also be diagnosed by inspection, palpation and
instrumentation and it is absolutely necessary to determine the type of trauma
agent and to locate the site or sites of injuries. Other measures, like plain
abdominal and pelvic radiographs, intravenous pyelogram and a bladder catheter
are advisable, in order to diagnose any other intra or extra-peritoneal damage
such as lesions to the urinary tract. A water - soluble contrast enema may be
useful to exclude proximal colonic lesions. In selected instances laparoscopy may
be useful to avoid an exploratory laparotomy. The last diagnostic tool is the
exploratory laparotomy.
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In our clinical search, we can find minor injuries to the anus, anal canal and
rectum. Foreign bodies not always produce mucosal damage and sometimes are
difficult to extract. Sphincter damage can be important and offers a challenge to
the technical ability and good judgment from the surgeon.
The lesions in the rectum can be very serious, depending on the etiology.
Great contamination is usually found, as well as vascular lesions, in the firearm
wounds; fractures to the pelvic bones are usually found associated to rectal lesions
in road accidents. Not infrequently, lesions to the extra-peritoneal rectum are
solitary and without associated lesions. Lesions to the intra-peritoneal rectum
usually produce severe peritoneal contamination

TREATMENT
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The treatment of iatrogenic lesions should be aimed to restore fecal
continence, using one of the techniques with which the surgeon is more familiar.
Complicated procedures, such as graciloplasty and bilateral gluteoplasty, may be
necessary to achieve the aim of restoring continence. Obstetric trauma is best
repaired as soon as it occurs. No colostomy is necessary.
Minor injuries to the anus and anal canal can be treated by wide debridement
and primary sphincteroplasty, with tetanus prophylaxis. Antibiotics must be used
in selected cases.
On the contrary, when a major lesion is found, wide debridement, delayed
sphincteroplasty and a temporary sigmoidostomy are advisable, together with
antibiotic prophylaxis.
A foreign body can usually be removed easily under epidural anesthesia. If no
mucosal damage is noted, that finish the procedure. But sometimes, depending
on the shape and size of the foreign body, additional steps are necessary, as to
insufflate air proximal to the foreign body so to avoid the suction wave that is
formed when you are retrieving the object, or to perform a laparotomy to milk
from above a large foreign body. If the foreign body has produced a perforation,
it is treated as any other rectal injury.
Rectal injuries can be intra-peritoneal or extra-peritoneal, with heavy or
minimal contamination
Our experience with the intra-peritoneal or extra-peritoneal rectal wound,
with heavy contamination and associated pelvic injuries, has been to perform a
proximal end colostomy and mucous fistula, rectal washout, and repair of rectal
and associated pelvic injuries, The washout could be performed from below or
through the mucous fistula. Drainage of the pre-sacral space is reserved for lesions
of the posterior rectal wall in the middle or lower thirds. Prophylaxis of infection
with antibiotics is mandatory. Drainage of the peritoneal cavity is not
recommended. We use an abundant peritoneal lavage with 5 percent solution of
iodopovidone and close the abdominal wall in the usual way.
If minimal contamination is found in the intra-peritoneal wound, with no
pelvic injury, then we feel that simple closure of wound and rectal washout from
below is enough treatment. If the lesion has been produced by firearm, we
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perform a resection and anastomosis, with or without a protective colostomy,
because simple suture in wounds caused by firearms is, in our experience, very
risky, due to the damage produced by the expansive wave of the bullet. This
effect can be located 1.5 cms away from the visible powder tattoo left by the
bullet in the intestinal wall.5,6 The use of an intracolonic by-pass, either Coloshield
or a condom, may be considered in order to avoid a protective colostomy.6,7
In the extra-peritoneal rectal wound, without heavy contamination, we can
repair the lesion either by the trans-anal route or through a posterior midline
anococcygeal incision, without disturbing the anal sphincter complex, followed by
rectal washout with of 5% iodopovidone solution and prophylaxis of infection. If
the site of lesion can not be reached by the trans-anal route, then an exploratory
laparotomy should be performed and action taken as in an intra-peritoneal
uncontaminated wound.
A resection and anastomosis is NOT advised.
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