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Diverticular Disease
of the Colon

The existence of diverticula in the colon constitutes one of most common
benign diseases of the gut, known as Diverticular Disease of the Colon. Diverticula
are genuine hernia of the colonic mucosa through the muscular layer forming
bulking projections on the serosa of the intestine.1,3-7,9-15,17
Two types of diverticula are anatomically recognized:
n False: constituted only by mucosa and serosa. This particular type of
diverticulum appears during life existence, spread in different segments of
the colon. They are also known as acquired diverticulum (Fig. 7-1).
n True: formed by all the layers of the intestine, genetic in their origin and
single in their presence.
The term Diverticular Disease of the Colon must only be used with the
existence of false diverticulum, therefore constituting an acquired
disease.1,3,6,7,12-14
In spite of that the disease is commonly seen on the occident and in
Caucasians
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Fig. 7-1. Diverticulum anatomy. (See Color Plates.)
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Its actual incidence cannot be calculated and several aspects of the disease
are still obscure:2,5,6,13,14
1. The natural history of the disease is unknown.
2. There is no data to evaluate its actual incidence.
3. There is no consensus about its etiopathogenesis and physiopathology.
4. There is no pathognomonic clinical picture.
Because of all these facts there are lost of doubts as to its diagnosis and there
is great difficulty to choose the correct therapy.13,14
For the same reasons terms as diverticulitis and diverticulosis are still used in
the majority of the texts. Nevertheless they do not define with exactitude the
anatomopathological findings or give the correct meaning of the symptoms.13,14
Two facts could be considered responsible for this:
1. The benignity of the symptoms existing in the majority of the patients (no
symptoms at all).
2. The resent great interest for the study of other diseases like the
inflammatory or malignant ones.
Though the disease may be recognized by the presence of diverticula, it is the
anatomopathological alterations of the muscular layer of the colon that gives the
correct definition of the disease and it is this finding that allows the formation of
the protrusion of the mucosa through the muscular coat, originating the
diverticulum.
Considering the eventual alterations existing in the muscular layer of the
colon two types of diverticular disease can be distinguished:
n Hypotonic diverticular disease: the characteristic of the
anatomopathological abnormality is the existence of a thin muscular coat,
hypotrophyc, with the formation of diverticulum, round in its format, with
a large communication between its cavity and the lumen of the colon
(Fig. 7-2).
n Hypertonic diverticular disease: the anatomopathology reveals a thick
muscular layer, hypertrophyc, and the diverticulum is pear-shaped with a
very narrow communication between its cavity and the colonic lumen
(Fig. 7-3).
Nowadays methods of diagnosis like radiographic examinations, colonoscopy,
electromanometry, ultrassonography, computerized tomography and magnetic
resonance allows defining with exactitude the two forms of the disease, including
the presence of possible existing complications.
As well defined entities with their own physiopathology, ethiopathogeny and
clinical picture, it is very important that they must be considered separately.

HYPOTONIC DIVERTICULAR DISEASE OF THE COLON
It is the most common entity,13,14 with a high incidence on Caucasians and in
Occidental countries. It occurs more frequently after the fifth decade, the more
aged the population is the more frequent it is expected. Some radiological studies
revealed that two thirds of the population over eighty, who were examined, have
this kind of disease, the great majority of them with no symptoms at all.13,14
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Fig. 7-2. Hypotonic diverticulum: large ostium, short neck and around appearance. (See
Color Plates.)

Fig. 7-3. Hypertonic diverticulum: small ostium, long and constricted neck, racket-like
appearance and a thick muscular layer. (See Color Plates.)
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The diverticula are found on all segments of the colon with no preference as
to any special one. Only the rectum is preserved. The diverticulum is round in its
format with a large communication between its cavity and the lumen of the
colon. This is possible because of a wider diverticular ostium and a very short
length of the diverticular neck (Fig. 7-2).
An anatomopathological peculiarity is the presence of a thin circular muscular
coat responsible for the special format of the diverticula.8,13,14 Such peculiar
appearance defines the term hypotonic disease.
This weakness of the muscular layer permits the enlargement of the
anatomical opening, where the parietal vessels enter into the colonic wall, thus
creating the ideal condition for the herniation of the mucosa, in any condition in
which there is an abnormal increasing in the intracolonic pressure. In older
patients it is common to observe a certain degree of arteriosclerosis in these
vessels.
As a result of this thin muscular layer the mucosa folds are delicate and make
very little prominence.
Diverticula are equidistant of the tennia, forming parallel lanes of small round
openings. Habitually hard small foul matter occupies them.
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The abnormal muscular coat, thin and weak, is insufficient to provide the
progression of the colonic feces, usually harder than normal, as a consequence of
a diet poor in fibers and water.16 Regular administration of laxatives induces the
increasing of the intracolonic pressure, proportionates the condition for the
mucosa to be pushed through the anatomical opening, kept widely opened due
to this weakness of the muscular coat. As a consequence the diverticulum have a
wide communication with the colonic lumen by means of a large ostium and the
neck of the diverticulum is short. This large opening allows the entrance of feces
inside the diverticula. This foul matter may stay a long time inside the diverticulum
and as time passes they became solid by dehydration and very difficult to be
expulsed from the diverticulum. As a result of the solidification, the hard feces
may erode the mucosa of the diverticulum and produce hemorrhage. There is no
relation between this disease and cancer, except the major incidence of both in
patients over fifty.

Symptomatology
There is no characteristic symptomatic clinical picture. In the great majority,
patients barely subsist dyspeptic symptoms like constipation, abdominal
distension, flatulence and meteorism.
Those symptoms are more related to the cause of the diverticulum than to its
effects:
1. Diet poor in fibers and water.
2. Ingestion of a high quantity of carbohydrates.
3. Senility.
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4. No physical activity (according to age and sex).
5. Existence of concomitant metabolic diseases (diabetes, arterial
hypertension).
In fact, it can be said that this disease is more a consequence of physiological
degeneration, aging and bad habits. For this reason, the older the population
becomes the more common is the disease.
It is very important to reiterate that there is no relation at all between the
number of diverticula or their location and the appearance and the intensity of
symptoms.
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in the great majority of the cases the diagnosis is merely incidental, fortuitous,
when trying to clarify vague symptoms or looking for cancer, due to age or
familiar antecedents.
n Radiological examination: the barium enema reveals the presence of
numerous small round image forming bulk projections at the external
border of the colon. The diverticula are distributed for all the colonic
segments with no predominance in any of them.
The use of a double contrast technique causes abdominal discomfort and
abnormal distension of the diverticula. The contrast enters the diverticula cavity,
and there can stay for several weeks, causing a hard concretion of barium.
Abdominal Rx taken months after this exam shows well defined small concretions
distributed along the colonic boundary.
n Colonoscopy: endoscopic examination permits diverticula identification,
number, location and existence of fecal residue in his cavity. As the
diverticulum opening is wide the exam must be done with patience and
care not to confound this opening with the colonic lumen (Fig. 7-4). In
the same way, the use of an exaggerate aspiration can cause the eversion

Fig. 7-4. Colonoscopy of hypotonic diverticular disease, showing the presence of diverticula
large ostium. (See Color Plates.)
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of a diverticulum and misjudge it as a polipoid lesion. In this case a biopsy
or resection will induce a colonic perforation. The single colonic
re-insufflation re-inverts the diverticula.
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The main concept in this disease is: before establishing any kind of
treatment, try to exclude any other organic or functional disease capable of
inducing the symptoms related by the patient.
Constipation deserves a special care, avoiding the use indiscriminate of
laxatives, but introducing a correct diet, well balanced in fibers and water, and
eliminating the excess of carbohydrate.
Much care with the ingestion of hard seeds or small bones because they can
provoke diverticulum perforation.
Appropriate physical exercise helps in the treatment of constipation.
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It is interesting to recognize that although this particular diverticular disease
does not create specific symptoms, the concomitance of metabolic diseases and
senility might be the cause for the occurrence of intestinal hemorrhage in certain
patients. The correct percentage of patients with hypotonic diverticular disease
that may bleed is undetermined making it impossible to prevent or to determine
when it will occur.
Bleeding, when it occurs, is copious, painless and without any previous
symptom. Hemorrhage is arterial in its origin and comes from the small artery that
penetrates the colonic wall, exactly in the neck of the diverticulum. There is no
specific cause for the appearance of this bleeding. However some facts must be
recognized in this group of patients:13,14,18
1. A very high percentage of patients have arteriosclerosis and shows small
skin hematoma in the forearm (exanthemas).
2. the great majority suffers from arterial hypertension, the hemorrhage
occurring in a crisis of hypertension.
3. the incidence of hemorrhage is higher in patients with diabetes and
hypertension.
4. the abuse of laxatives is repeatedly observed and many patients had
hemorrhage after an abnormal straining for defecating.
5. it is frequently observed the presence of hard pieces of fecal material
inside the diverticulum.
Anatomopathological studies report that bleeding starts with the rupture of
the mucosa inside the diverticulum (specifically in the area of the neck) as a
consequence of an ulcer originated from the concretion that occupies the cavity
of the diverticulum. Once this mucosa is damaged the small blood vessels that run
immediately under it can be affected, too, and the bleeding starts.13,14 This is
more easily observed if the small arteries have a certain degree of wall indurations
(arteriosclerosis) and are submitted to a sudden increase of the intra-arterial
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pressure, at the same time that are pushed against the concretion occupying the
diverticula.
However, even the concomitance of hypotonic diverticular disease,
arteriosclerosis, hypertension, constipation and diabetes in one specific patient,
cannot be indication for preventive surgery.
The clinical control of associate diseases is the best treatment to avoid
intestinal hemorrhage.
The barium enema is of no value at all, not only to detect the cause of the
bleeding but also to determine the segment of colon that bleeds. On the other
hand the introduction of barium inside the colon makes another more accurate
exam very difficult.
Nowadays, colonoscopy at the occasion of the hemorrhage, even in the
evidence of a profuse bleeding, has been the chosen examination. In these
circumstances the colon is cleaned by the bleeding itself: coagulated blood is more
difficult to aspirate and permits bad visualization of the mucosa while flesh blood
is more easily eliminated, by washing or aspirating, and enables a good image of
the mucosa (Fig. 7-5).
Several advantages have been observed with this conduct:
n Determine the site of the bleeding: through colonoscopy it is easy to
precise which segment is bleeding: when there is no blood in the cecum

Fig. 7-5. Bleeding originating from hypotonic diverticulum. (See Color Plates.)
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the bleeding originate in the left colon, when there is blood all over the
colon the bleeding comes from the right colon (or ileum). This is very
important in case an urgent surgery is indicated.
Substantiate the correct diagnosis: in 45% of the patients the bleeding
did not originate in the diverticula, even when the patient has the disease.
Polypoid lesions are more frequently seen on young adults and the
vascular lesions (angiodysplasia) in patients over sixty.

n

Establish the treatment: photocoagulation, argon plasma coagulation or
sclerosis of a vascular lesion or resection of a polyp are customary
treatment performed through colonoscopy.
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Selective mesenteric arteriography has been successful, not only in
demonstrating the site of the bleeding but also to elucidate its etiology.
Magnification techniques have revealed a variety of bleeding lesions permitting
the elucidation between small arteriovenous malformations and diverticular
disease.
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Bleeding of diverticular origin usually stops spontaneously. However it is
necessary to adopt clinical measurements to maintain the vital signs: volume
reposition is essential, not only with blood transfusion but also with saline and
glucose solutions to preserve microcirculation, keeping in mind the patients age
and heart conditions. Classification of the hemorrhage according to the APACHE
index is useful to determine the amount of blood lost in the episode and to guide
for the subsequent reposition. When the episode occurs in elderly people, it is
convenient to hospitalize the patient to have a better evaluation of the bleeding,
because sometimes the bleeding stops earlier and reappears again after a short
length of time.
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If the hemorrhage is classified as severe or if it is repeated subsequently it is
very important to keep the patient under antibiotic surveillance, because surgery
could be necessary. Surgical treatment is only indicated if the hemorrhage is
severe and did not stop after 24 hours, with a central venous pressure persistently
low, even after blood transfusions. In this case, a total colectomy with ileo-rectal
anastomosis is the better surgical approach. Segmental resections, even with the
arteriography determining the site of the actual bleeding, are usually followed by
recurrence. Arterial infusion of pitresin (direct into the superior/inferior mesenteric
artery) could be performed during the radiological arteriography.
Microembolization, however, may produce segmental embolization and cause
ischemic necrosis.13,14,18
Diverticular perforation is a rare complication. This perforation can occur in
any of the segments of the colon and originate a fecal peritonitis with concurrent
septicemic shock; mortality is high. Perforation is a consequence of an ischemic
ulcer determined by the hard feces inside the diverticulum; this originates a
compression of the wall of the diverticulum and produces the perforation.
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Although this is the less frequent form of disease, it is the one with a very
expressive symptomatology and with high incidence of complications.
It occurs in young adults, predominantly between the thirties and forties;
however, due to the tedious evolution of the disease, it can be found in older
patients and coexist with the hypotonic form, determining one mixed form of the
disease.
It has a high incidence in Caucasians, with no sex prevalence.13,14
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Diverticulum has an irregular shape, racket-like, with a narrow communication
between its cavity and the lumen of the colon (Fig. 7-3). The diverticulum ostium is
small and the diverticulum neck is long and narrow, due to the wide muscular
coat of the colon. This thickness of the muscular layer is the characteristic of the
disease: in certain patients the colonic wall can reach two or three times the one
of a normal person of the same age and sex. Macroscopically this muscular
hypertrophy causes the appearance of large and hard mucosal folds, which
determines the formation of a true intraluminal diaphragm with an evident
reduction of the colonic diameter. These folds are responsible for a segmentation
of the colon creating chambers with higher pressure inside the colonic lumen. The
colon shrinks with a profound morphological alteration. Histologically, there is a
muscular hypertrophy.
The disease is characteriscally found in the left colon, more precisely in the
sigmoid colon.
In more advanced cases two phenomena may occur:
1. Intestinal sub-occlusion: with the shortening of the colon and the
appearance of an intraluminal diaphragm, the colonic diameter reduces,
and in extreme cases the lumen almost disappears (Fig. 7-6).
2. Perisigmoiditis: due to the small ostium of the diverticulum and to the
narrow and long diverticulum neck, it is common the occlusion of the
communication between the colon and the diverticulum. In this case there
is material retention and bacterial proliferation inside the diverticulum,
which may cause wall inflammation and infection producing
perisigmoiditis. As a consequence of this perivisceritis the sigmoid adheres
to other intra-abdominal organs (bladder, uterus, ovary or small intestines)
creating inflammatory adhesions. The infection varies from simple
cellulites to an abscess formation (Figs. 7-7 and 7-8). The abscess can
drain spontaneously to:
n The abdominal cavity originating a bacteremic peritonitis.
n The adhered viscera producing an internal fistula.
n The Douglas pouch creating a colo-vaginal/colo-perineal fistula.
n The intracolonic lumen, with self-resolution.
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Fig. 7-6. Muscular hypertrophy causing intestinal obstruction in hypertonic diverticular
disease. (See Color Plates.)

Fig. 7-7. Wall cellulites in patient with hypertonic diverticular disease (perisigmoiditis). (See
Color Plates.)
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Fig. 7-8. Wall abscess in patient with hypertonic diverticular disease (perisigmoiditis). (See
Color Plates.)
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The determining factor that originates diverticulum is the permanent
contraction of the colonic muscle wall. The thickness of the wall is a consequence
of a muscular hypertrophy and this permanent muscular contraction originates the
shortening of the colon.
The reason for this permanent contraction of the intestinal muscular layer is
controversial:13,14
n Dietary: patients with a diet especially low in fibers and water tend to be
constipated with the formation of hard stool, increasing muscular
contraction as a reaction to improve the intestinal function and permitting
defecation. This will stimulate the sigmoid colon contraction due to its
storage stool function.
n Emotional: according to this idea the sigmoid is submitted to a
continuous cortex over-stimulation, due to diary stress and anxiety,
maintaining thus a state of permanent contraction (the sigmoid colon
reacting as a shock organ submitted to a psycho-reactive stimulation).
n Nervous: the increase of the contraction reflex was due to the existence
of an augmentation in the number of myoenteric plexus or to their
hyperactivity, generating in this way a permanent muscular spasm of the
sigmoid colon.
n Multiple factors: the combination of factors from different theories (diet
plus stress, stress plus plexular hyperactivity, or any other combination).
Whatever theory may be the correct one, neither has been proved until now.
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What is important to consider is that the muscular hypertrophy is the primary
alteration observed.13,14 This hypertrophy generates a thickness of the muscular
layer, creates large and hard mucosal folds protuberant into the colonic lumen,
and provokes the shortening of the sigmoid, altering its function and
anatomy.13,14
This exacerbation of the contractility generates chambers delimited by the
protuberant mucosal folds. Inside those chambers it is registered a significant
increase in the intraluminal pressure, which is the responsible for a higher tension
per cm2 of the colonic wall. This increase in the intraluminal pressure into the
chamber plus the exhaustive muscular contraction originates the rupture of the
circular muscular layer (Fig. 7-9). Through this muscular opening the mucosa is
pushed, creating the diverticulum. Consequently, as the high pressure is
temporarily alleviate by this rupture, the muscular contraction returns and the
communication between the diverticulum and lumen of the colon is compressed,
determining the narrowness of the neck of the diverticulum and practically closing
the ostium of it.
The morphology of the diverticulum depends on this rupture: they are
pear-like (or racket-like), with a large basis and a constricted entrance.
Several phenomena deserve a special attention:4,6,8,10,13,14
n Under normal circumstances the intraluminal pressure of patients with the
disease is equal to the one observed in normal people.
n Under certain stimulation (prostigmine, morphine, diet or stress) the
intraluminal pressure observed in ill patients is much higher than that
registered in normal subjects.

Fig. 7-9. Microphotography demonstrating muscular wall rupture to originate the
diverticulum in hypertonic form of the disease. (See Color Plates.)
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The stress provokes hyperactivity of the sigmoid colon (registered by
electromanometry and by cineradiology).
In this way it is unquestionable the influence of the emotion over the disease,
aggravating the disease and reducing the time between the crises, but there is no
evidence that the emotion is the primordial cause of the disease.13,14
n

Symptomatology
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Pain, colic type, predominantly in the lower part of the abdomen, is the major
symptom. Tenesmus and constipation, with presence of mucous on the stool, are
also common symptoms. The sigmoid colon is sensitive to palpation and it is
touched as a hard immovable tumor in the left iliac fossa. With the progression of
the disease pain is more intense, changing from colic to the intermittent and
throbbing type, irradiating to the pelvis and to the perineum. In these
circumstances the colon is very painful to palpation, existing sometimes a localized
peritoneal reaction (Blumberg positive).
In acute cases pain is severe and jab-like, with fever and urinary symptoms
(dysuria) with pelvic or abdominal peritoneal reaction.
This variety of symptoms allows defining the clinic evolution of the disease,
with two distinct phases:
1. Chronic: in which there is pain, colic type, not so intense, but persistent
and recurrent. The sigmoid presents rigid wall and is sensitive to
palpation. Constipation and tenesmus are often observed.
2. Acute: the first symptom is pain, throbbing type, accompanied with fever
and peritoneal reaction. There is an inflammatory palpable tumor at the
left iliac fossa, painfulness and immovable. The Douglas pouch is
extremely sensitive to palpation and sometimes demonstrates a certain
degree of inflammatory infiltration.

Diagnosis
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The most important fact is to become suspicious of the existence of the
disease in the initial phase; in this sense, the clinical history and the physical
examination are crucial.
n Radiological examination: the barium enema reveals in the initial phase of
the disease an aspect of serrulated margins, and sometimes does not
show any diverticulum formation at all (Fig. 7-10). This aspect exposes the
beginning of the contraction of the colon. At a more advanced phase
(chronic) the colon shows a deformed morphology, tortuous and tight,
with a series of diverticula (Fig. 7-11). The diverticulum is shown as a
saclike protrusion with a small ostium and a very thin neck. The exam may
produce much pain by the forced distension of the muscular layer and the
examiner must be careful not to introduce a high volume of air, which
can originate some degree of complication, as perforation. In the acute
phase this exam should not be done. It is important to emphasize that
this radiological examination does not provide an adequate study of the
mucosa, due to the intense spasm of the colon.
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Fig. 7-10. Barium enema in initial phase of hypertonic diverticular disease.

Fig. 7-11. Barium enema in chronic phase of hypertonic diverticular disease, showing intense
alteration of the colonic morphology.
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Colonoscopy: it is an important exam not only to demonstrate
diverticulum and explore adequately the colonic mucosa, but also to
establish the differential diagnosis of inflammatory diseases (ulcerative
colitis, Crohns disease and irritable bowel). In the initial phase the
mucosa is normal and the lumen is spastic at the sigmoid, painful when
examined, even with the injection of antispasmodic drugs. In the chronic
phase the colon shows a large deformity, with a narrow lumen and
extremely painful at the passage of the scope. This makes the whole
examination of the colon very difficult. The diverticulum ostium is seen as
small slid openings, sometimes very difficult to identify, due to the restrict
diaphragm produced by the large mucosa folds (Fig. 7-12). In the acute
phase, the mucosa is rosy, edematous, the lumen is narrow and there is a
bulging deformity of the colonic wall due to abscess formation; in certain
patients the discharge of pus from one diverticulum can be observed (Fig.
7-13). As the colon is fixed, the exam must be done with care, being
necessary to avoid any harmful maneuver that can cause colonic lesion.
Ultrassonography: it is important only in the acute phase to diagnosis
abscess formation.
Computerized tomography/magnetic resonance: can define precisely the
existence of abscess and perisigmoiditis.
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Fig. 7-12. Colonoscopy in chronic phase of hypertonic diverticular disease, showing the
mucosal diaphragm and diverticulum. (See Color Plates.)
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Fig. 7-13. Colonoscopy in acute phase of hypertonic diverticular disease, showing abscess
formation. (See Color Plates.)
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Diverticula of the colon are herniations or saclike protrusions of the mucosa.
These outpouchings may include all the layers of the colonic wall, in which case
they are considered the real or congenital diverticula.
They can also be just a mucous herniation through the muscularis, produced
by an increase of the intracolonic pressure in chambers of partial segmentation.19
It could be said that between 5% and 10% of the over 45 year population have
diverticula, two thirds of them being over 85 years old.21
Habershon in 1957 was the first to associate diverticula with an increase in the
colon muscle tunic.1 Many investigations followed, among them the outstanding
ones from Lane and Edwards, in 1910 Keith describes the characteristic radiological
aspect of sawtooth irregularity, concertmaster, coin heap or Greek festoon that
colon barium enema shows in diverticular disease.9,11,12
Morson, in 1963, found that the muscle disease was the most constant and
remarkable alteration, and the muscle thickening seemed secondary to the
shortening and increased tone in the longitudinal taenia of the colon layers. He
wrote: The study suggests that diverticular disease is basically a disorder of the
muscle function, particularly of the sigmoid colon. Diverticulosis is a complication
of the muscle abnormality and the inflammation is a complication of the
diverticulosis.15
In 1965 Painter introduce the pathophysiologycal concept of this disease with
the idea of high pressure chambers, formed by the combination of shortened
longitudinal taenia and the corrugation of both the muscle circular layer and the
mucosa.9
Painter and Burkitt relate these mechanisms to the highly refined Western
diet, which is deficient in dietary fiber or roughage, contrasting with a rarity of
colonic diverticula in African natives that base their nutrition on abundant
residue.16,17 Also Stemmermann, supporting Painter and Burkitt´s theory, finds
that the indigenous Japanese population, mostly free of the disease, begins to be
affected after emigrating to Hawaii.20 In 1985 Whiteway and Morson believed
that the cause behind this disease is still unknown, although the occidental diets
rich in refined sugars and poor in vegetal fibers are likely to result in decreased
fecal bulk, narrowing of the colon, and hard feces.
Studies conducted by these authors demonstrate that the muscle cell are
normal: there is neither hypertrophy nor hyperplasia. Electronic microscopy
revealed an increase of the elastin content in the longitudinal taenia. The elastin is
located between the muscle cells and the distribution of the muscle bundles that
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become distorted. There is no alteration of the elastin content in the muscle
circular layer. This deposit of elastin between the muscle bundles of the taenia
would produce elastosis, which in turn would be responsible for the taenia
shortening. The final result of these phenomena is known, but the origin
according to Morson remains unknown and would explain the lack of response to
the addition of fibers to the diet, already used as medical treatment.2,6,11,22
At the end of the 70´s the fiber addition to the diet was considered a
promissory advance in the medical treatment of the diverticular colopathy,
therefore reducing the number of non complicated patients that needed surgical
treatment. Comparatively the number of patients with complications requiring
surgery increased.
The considerations of all these facts lead us to evaluate the hypothesis that the
addition of fiber may reduce the symptoms but it is unable to stop permanently the
process that characterizes the disease, giving way to serious complications.
Following this hypothesis of fiber-rich diets masking the symptoms of
increasing complications, we have performed a retrospective study on 237
patients treated in the Coloproctology Service of the Buenos Aires British Hospital.
These patients, as shown in Table 7-1, were divided in 3 periods of 10 years each,
finding a significant increase of complicated patients as we reach the more recent
period, where patients were amply treated with fibers.
This hypothesis comes from assuming that the increase of fibers in the diet do
not modified the pathogenesis of the diverticular disease: the amount of elastosis
with further disruption of the muscle fibers, the taenia shortening, the formation
of chambers with elevated pressure and the narrowing of the colon with a higher
number of muscle piercing diverticula.6 The majority of patients with diverticulosis
remain symptom free. However as many as 10-20% of patients with diverticulosis
develop symptoms such as infection (diverticulitis), fistula, obstruction, or
hemorrhage.
Inspissated stool, a fecalith trapped within a diverticulum, produces thinning
of the diverticular wall, resulting in localized infection or peridiverticular
inflammation.
It can also result from an intestinal partial obstruction due to the increase of
mucous folds and the chambers with increased pressure, all these produced by
the taenia shortening or wall´s corrugation discussed previously.11,19

ACUTE DIVERTICULITIS
The inflammatory complications of diverticulitis involve a spectrum of
infection. Minimal involvement begins with peridiverticular inflammation. The
Table 7-1
Period (years)
0
N Operated pat.
Peritoneal Complications
% Complications

1965-1975
82
7
8.5

1978-1987
24
6
25

1988-1998
79
29
37
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infectious process may progress to a peridiverticular abscess or phlegmon.
Generalized peritonitis results from a free peritoneal perforation.
The onset in these patients is typically characterized by localized pain in the
left lower quadrant, spontaneous or elicited by palpation, eventual leukocytosis,
change of the intestinal habit, nausea or vomiting and fever.

ACUTE DIVERTICULITIS TREATMENT
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It can be medical or surgical according to the patients condition. PARKS, in
an important series of patients, mentioned that in 65% of them the medical
treatment obtained a good result, while the other 35% ought to be surgically
treated. According to our experience the balance tips in favor of the initial medical
treatment, leaving surgery to be performed selectively when the acute episode is
overcome.18
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The medical treatment of a patient with acute diverticulitis includes:
n Hospitalization.
n Digestive rest.
n Intravenous fluids and antibiotic therapy.
n Close clinical observation.
During this period blood work-up, abdominal ultrasonography and plain
abdominal x-ray will be required. Nausea and vomiting are not commonly seen,
unless there is some element of intestinal obstruction, nasogastric decompression
will be required.
Several schemes of antibiotic therapy might be adopted. We use Ceftriaxone
1 gr. (bid) and Metronidazole 0.5 gr. IV (tds). The hydration will follow the demands
and losses of each patient in particular. Intestinal rest will be maintained until an
improvement is observed or until the abdominal symptoms and signs disappear.
Close clinical observation is recommended. If not patients symptoms improve within
48-72 Hs, or if the patient aggravates, surgical exploration will be necessary.
The abdominal ultrasound is important whether there is an improvement or
not since it will demonstrate the presence of the abscesses that may be evacuated
through minimally invasive procedures, such as the drainage performed under CT
scan guide. The simple x-ray is useful to demonstrate an intestinal obstruction and
a free perforation air behind the diaphragm.
With aggressive medical management, the patients symptoms should
considerably improve within 24 to 48 hours. A broad spectrum antibiotic is
continued for 10 days. Oral intake is slowly initiated following the patients
improvement. Those who responded satisfactorily are discharged with a diet
without residues at the first stage. According to Parks18 a significant number of
patients are readmitted with recurrence of their diverticulitis or continue suffering
chronic disturbances. Surgery is advisable in these patients or those who did not
respond to the medical treatment.5,6,10,11,12,14,19 This premise is based on the high
morbi-mortality that accompany this disease. Welch et al. in 1953 suggested that
the recurrence of diverticular attacks should be treated with elective surgery.21
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Which is the attitude to adopt after an acute bout of diverticulitis that has
responded to the medical treatment?
Which is the attitude in presence of a recurrent episode?
We have developed a protocol that applies to these patients.
For more that two decades we have known that the colon has a typical
endoscopic pattern for each segment, and especially for the sigmoid area. We
believe that the endoscopic examination of the sigmoid and the formulation of a
protocol based on data that could be objectively measured, would help to
determine the surgical indication in an uncomplicated patient.4,6
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ENDOSCOPIC PATTERN AND ITS CLINICAL PATHOLOGICAL
CORRELATION

RESULTS

DR

.R

UP

NA

TH

JI(

DR

.R

UP

AK

Fibercolonoscopy is one of the best methods to manifest, the
physiopathologic changes present in the colonics wall as a consequence of the
longitudinal taenia shortening, accompanied by the corrugation of the circular
layer; this becomes aggravated by the formation of increased mucous folds and
the edema that this permanent corrugation produces leading, in some cases, to
an almost complete obstruction. The endoscopic study reveals this obstructive
abnormality, which might be overcome by sustained insufflations. When passage
is thus obtained, the endoscope falls into a chamber of increased pressure full of
retained liquid feces.
Summarizing this we remark:
a) The stretching of the colonic lumen that in some cases prevents the
endoscope progress.
b) The visualization of the increased intracolonic pressures chambers, with
thickening of the folds and formation of mucous involving half or more
parts of the circumference.
c) The opening through insufflations and the evacuation of the retained
liquid.
These findings, accompanied by more than one symptomatic episode, are
reason enough to indicate the surgical approach.4,6,11,12,13,14,19,21
We studied 237 patients with diverticular disease, radiologically proved and
with one or more episodes of diverticulitis characterized by the following
symptoms or signs:
1. Abdominal pain.
2. Dyspeptic syndrome.
3. Rectal bleeding (infreqüent).
4. Ileus, characterized by intestinal partial obstruction.
5. Alteration in bowel habit.
6. Palpable colic chord.
7. Pain on deep palpation in left lower quadrant.
8. Fever and leukocytosis.
These patients were submitted to videocolonoscopy.
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Of the 237 endoscopically studied cases, surgery was indicated in 81 (34%),
42 patients accepted the proposal (50%) and 39 rejected it. In this last group
follow up was able in 60% of the patients.
n 5 died due to other causes.
n 5 continue on treatment for constipation and dyspepsia.
n 3 have repetitive pain and more than one episode of diverticulitis.
n 3 underwent surgical resection after recurrent episodes.
n 6 are asymptomatic.
Sixty six per cent of the patients with not surgical indication remain free of
symptoms.6
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Once surgery was decided for the selected cases within our protocol, we
proceed as follows:
n Routine clinical evaluation and lab work-up.
n Colonic preparation:
We have tried various schemes of mechanic preparations through the years,
in general with good results.
The availability in the market of several products with its own advantages and
inconveniences motivated us to perform a randomized double blind and
prospective study to evaluate three different preparations during a period of one
year including 150 patients that required surgery or videocolonoscopy. We were
looking for:
a) Organ cleanliness.
b) Tolerance.
c) No changes in the internal electrolytic balance.
d) No collateral effects.
e) Patients comfort.
In accordance with the results obtained we prepare our patients with sodium
phospho soda (Fosfodom) and antibiotic therapy with the following scheme.
Colonic preparation begun on the previous day, with a light breakfast & lunch
without meat or vegetables. Pasta is allowed. At 4 p.m. and 9 p.m patient drinks
a bottle of sodium phospho soda (Fosfodom) diluted in 250 ml of water and then
2 glasses of water. Antibiotic prophylactics is instituted 30 minutes before the
anesthetic induction: Ceftriaxone (Acantex) 1 gr. and Metronidazole (Flagyl) 500
mg, to be continued after surgery (see post-operative paragraph).

RESECTION TECHNIQUE
Patient is positioned in a modified Lloyd Davies (lithotomy) position. The
second assistant is placed between the legs.
A pre-surgical lavage of the rectum is performed using saline solution from an
irrigator, followed by the emptying of the rectum practiced with an anoscope. A
thorough cleansing of the abdomen with soap solution of povidone-iodine is
done. A bladder catheter is inserted. Infra and supraumbilical midline incision is
elected according to the necessity of extending or not the surgical field. Once the
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peritoneum is opened, the abdominal cavity explored and the diagnosis
confirmed, the wound is protected with gauze compresses.
The left parietocolic fold is sectioned and the ureter is moved apart. This is a
routine procedure performed in all cases, and very useful when diverticular
sigmoid tumor exist.
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Occasionally, the medial part of the sigmoid is descended and attached to the
bladder or the pelvic wall. After proper sigmoid dissection you find, when
detaching it, a sufficiently healthy  looking intestine that appears below the
attached garland. It is not involved by the inflammatory process and attentive to
the use and promoter of this maneuver, we name it as The Laurences loop. It is
important not to leave diverticula in the distal stump in diverticulitis surgery; thus
we recommend to perform the anastomosis with the superior rectum after
complete resection of the sigmoid.3,11
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The proximal limit of colon resection must be free of hypertonia, edema or
hypertrophy. In order to perform a tension free anastomosis we do not have
doubt to descend the splenic flexure.11,19
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Generally, the end to end anastomosis is performed with mechanical suture
(CDH 29 or 33 mm, Ethicon Endo Surgery). If a hand sewn anastomosis is done
we use a single extra mucosa layer and we are careful to include the submucosa
(Figs. 7-14 to 7-17), given the importance of a firm suture stressed by Halsted in
1887 and confirmed by Hawley in 1973.7,8

Fig. 7-14. Single extra mucosa layer anastomosis between the rectum and the colon. Careful
to include the submucosa in the suture.
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Fig. 7-15. Posterior phase of the single layer anastomosis between the rectum and the colon.

Fig. 7-16. Posterior phase completed.
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Fig. 7-17. Anterior phase of the single extra mucosa layer anastomosis.
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The mesenteric defect is closed to prevent adhesions and internal hernias. To
diminish the intraluminal pressure in the immediate postoperative period we
generally leave a diverting cecostomy on a Foley n° 20 catheter, with a double
invaginating purse-string and surrounded by an omentoplasty. The catheter is
exteriorized by a small contralateral opening in the right lower quadrant.
Drainage is placed in the Douglas pouch, exteriorized by a counter opening in
the left lower quadrant. The abdomen is closed in a single layer by a continuos
suture of monofilament nylon n2 avoiding excessive tension as advised by Kirk.11
Skin is closed with stapler.
If during the operative time decompression of the stomach proved necessary,
the nasogastric tube is removed before waking up the patient. The patient will be
moved from the recuperation area directly to his room if not contraindication
exist.
Since 1993 we are performing laparoscopic colonic resection in elective
surgery for recurrent attack of diverticulitis. We recommend strict selection of the
patients to be treated by laparoscopy, particularly at the begin of the learning
curve.

POSTOPERATIVE CARE
n Antibiotic therapy scheme:
Ceftriaxone (Acantex) 1 gr. every 12 Hs intravenously and Metronidazole
(Flagyl) 500 mg every 8 hours also intravenously for 48 Hs.
Intravenous fluid should be maintained until the patient is taking adequate
oral fluid.
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Oral intake is initiated precociously (within 48-72 Hs) with a varied diet.
Immobility is a risk factor for pulmonary and thrombotic complications;
therefore early mobilization is essential.
The bladder catheter is taken out on the 2nd or 3rd post operative day.
Discharge from the Hospital, generally is on the 5th post operative day, after
abdominal drain and cecostomy are taken out.
When discharged from the Hospital, he is indicated a free diet, avoiding
strong dressings, white wine and black coffee. The ambulatory follow up will be
done after 10 days.
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7-3
Surgical Aspects of Uncomplicated Disease of the
Sigmoid Colon
Roberto Bergamaschi
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1. Increase awareness of challenges involved in recommending surgical
resection.
2. Review the evidence in support of a laparoscopic approach as
advantageous over its traditional counterpart.
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The sigmoid colon is affected in 98% of patients admitted for diverticulitis.1
Patients with uncomplicated diverticulitis of the sigmoid have been treated
conservatively until a policy revision in the mid 1950s recommended elective
one-stage resection-anastomosis for patients with repeated flares despite
adequate medical treatment, under 50 years of age, with persisting deformity at
contrast enema, and/or with urinary symptoms.2 A more exact definition of
patient subgroups that would benefit of planned surgery was available only in
the early 1970s. The natural history of all age patients admitted for
uncomplicated diverticulitis revealed that about half of these patients
experienced mild and intermittent symptoms with no need for further
admissions throughout I to 16-year follow-up.3 During the same period, a second
admission was required in another 50% of the patients and of these 90% were
re-hospitalized several times due to further attacks. However, after the second
admission 10% of the patients had no further symptoms. With regard to
patients age, a short duration of symptoms prior to first admission was found
to have a great bearing on outcome.4 Circa 71% of patients under 40 years
have less than 3-day history6 and presumably due in part to lack of adhesions
12% to 75% recover from the first acute episode without surgery.6-8 One third
of patients operated on during first admission have uncomplicated diverticulitis
but require resection because of severe persisting symptoms in spite of medical
treatment.6,8 Follow-up data9 of non operated young patients show that
readmission will be required within 27 months in 55% of them and of these
25% will undergo emergency surgery for complicated disease. However, in a
more recent study8 all non-operated patients under the age of 50 (32%)
requiring surgery during a 5-year to 9-year follow-up underwent elective
resection without colostomy. Of the remaining 68% of the patients, 42% had
mild symptoms attributable to diverticular disease.8
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Are we really operating on diverticulitis?
In accordance with Welch et al.,2 planned surgery is often advised in younger
and older patients with uncomplicated diverticulitis after first and second
admission, respectively.10 Though, the latter approach is not devoid of downsides:
10% of patients would possibly undergo unnecessary surgery according to Parks
data,3 whereas 24%5 to 27%11 would have unchanged symptoms at a follow-up
of 1-16 years and 8-45 months respectively. Without laboring the obvious, Breen
et al.12 have addressed the question: Are we really operating on diverticulitis? .
Their 24% rate of lacking inflammatory changes at resected specimens is only
slightly improved when compared with a 33% rate reported in the 1960s.13 Breen
et al.12 concluded that absence of inflammation at pathology does not preclude a
94% success rate and referred to previous claims on diverticula without
inflammation as cause of symptoms.14 However, 18% of the patients was not
available at a mean follow-up of 37 months, while 6% of the patients had major
complaints.12 It is likely that irritable bowel syndrome accounts for a certain failure
rate after surgery, and elective resection should probably not be recommended in
women with a long history of abdominal pain not localized to the left lower
quadrant.12 Parks stated that it is often impossible to differentiate preoperatively
between diverticulosis and diverticulitis.15 He found a rate of disagreement of
38% and 62% when the differential diagnosis was established at contrast enema
by two and three radiologists respectively.16 In more recent times,17 acute
inflammatory wall changes can be identified by contrast enema with a sensitivity
of 96% versus 89% by computer tomography (CT). The latter has low sensitivity
and low specificity in presence of small intramural abscess and when the bowel
wall is 1-3 cm thick, respectively.18 Dissimilarly, ultrasonography has been shown
to have an accuracy of 98%, a sensitivity of 98%, and a specificity of 97% in
establishing the diagnosis of acute diverticulitis.19 These figures dropped to 71%,
82%, and 55% respectively when ultrasonography was performed as
round-the-clock service by surgical residents.20 Ultrasound might also reveal
hepatic-portal venous gas in most cases as an indication of mucosal damage
rather than of a septic source.21 Correct preoperative diagnosis is established in
12% to 59% of patients less than 40 years with acute diverticulitis.6,7,22-24 Since
acute appendicitis is the most common mistaken diagnosis,7 diagnostic
laparoscopy may be considered in case of inconclusive non-invasive work-up in
selected patients with severe diffuse abdominal tenderness in the lower
quadrants.
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Conclusions to 1st Learning Objective
The need for a dramatic improvement in diagnostic accuracy follows logically
from the discussion above. A work-up is mandatory in all age patients with the
clinical diagnosis of sigmoid diverticulitis after first admission. Approximately 5%
of these patients will have a cancer diagnosis established within two years with
the highest excess risk in the left colon.25 Other conditions such as endometriosis
and Crohns disease should also be taken into account even in the presence of
diverticula. When the diagnosis of relapsing uncomplicated diverticulitis is
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confirmed, elective resection may be considered26 but not routinely recommended
in younger and older patients after first and second admission, respectively.
Indications for elective resection should be an individual case-by-case decision
rather than a general rule.27 Furthermore, patients undergoing planned surgery
should be counseled that their symptoms may remain unchanged in about one in
four patients,11 particularly women with a long history of abdominal pain poorly
localized.12 In case of Hinchey IIA or I complicated disease,28 percutaneous
CT-guided drainage of abscesses should be carried out where feasible and patients
reclassified as uncomplicated.29
n Are there advantages in a laparoscopic approach?
Claims on immediately recognizable benefits have become the leitmotivs of a
laparoscopic approach to the surgical treatment of several benign diseases. An
increasing number of surgeons are attempting to perform laparoscopic surgery for
uncomplicated diverticulitis of the sigmoid colon as witnessed by several
case-series published in the late 1990s. An attempt is made herein to provide a
concise overview of the evidence (available in the English language literature) in
support of a laparoscopic approach to the treatment of diverticulitis as
advantageous over its traditional counterpart. There are at least ten categories for
discussion:
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Bowel obstruction and surgery for obstruction have been recently reported to
occur more often after abdominal surgery than previously thought.30 Experimental
data from a porcine model sacrificed on postoperative day 14 have shown fewer
adhesions to the abdominal wall after laparoscopic as compared to open colon
resection.31 Lately, further data from a porcine model suggested that laparoscopy
leads to fewer intra-abdominal adhesions by reducing tissue trauma, which in
turns decreases inflammatory mediators.32
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Lower morbidity rates were reported in patients aged 80 years or more
following laparoscopically assisted colorectal surgery as compared to open
resection. This was a prospective non-randomized study including 77 well-matched
patients who were assigned to surgery based on surgeons preferences.33
Comparing subsets of patients aged?? 50, 51-70 and ? 70 years undergoing
laparoscopic colorectal surgery, no differences were found in complication rates.
Operating time, intensive care unit stay and postoperative stay were significantly
prolonged in patients older than 70 years.34

Disability
When disability is defined as return to preoperative baseline activity (rather
than return to work) it has been shown that laparoscopic colon resection was
associated with a shorter time until return to partial (2.1 vs. 4.4 weeks) and full
(4.2 vs. 10.5 weeks) activity than was conventional surgery.35
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The motto quality first and costs second entails the concept of the value of
a procedure defined as appropriateness x quality/cost. In this respect, it has been
stated that decreasing costs directly most likely decreases quality as opposite to
increasing value by increasing quality without attempting at costs decrease.36
Moreover, costs keep increasing while the duration of hospital stay decreases
independent of laparoscopy. Once papers using historical open controls or
charges rather than costs for comparison are not taken into account, there is one
prospective study (carried out at learning curve completed) reporting no cost
differences.37
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While peri-operative hypothermia is known to be linked to high complication
rates, peri-operative normothermia. has been reported to reduce wound infection
rates and hospital stay in a randomized clinical setting.38 A prospective
non-randomized study including 107 well-matched patients (assigned to either
open or laparoscopic surgery based on surgeons preferences) could not detect
differences in mean temperature drop (0.68 vs. 0.53° C p = 0.126).39

Immunology
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A prospective non-randomized study comparing 41 open with 12 laparoscopic
colectomies investigated the impact on serum cortisol, interleukin (IL) -1 and IL-6.
Cortisol levels were not different, IL-1 was undetectable, but a significantly
decreased mean IL-6 response was reported at approximately 7 hours after
laparoscopy (322 vs. 56 pg/ml p < 0.05). The mean estimated blood loss (EBL)
was less following laparoscopy (833 vs. 169 ml p < 0.05) while operating time
was not stated. However, there was no correlation between peak IL-6 levels and
EBL or operating time.40 Another prospective non-randomized paper compared
serum IL-6 levels after 6 open versus 8 laparoscopic-assisted gasless colectomies.
This time, the mean IL-6 response was significantly increased at postoperative day
0 after laparoscopy (20 vs. 70 pg/ml p < 0.05). The mean EBL was less (366 vs.
112 ml p = NS) and the mean operating time was longer (169 vs. 231 min p =
.008) following laparoscopy. There was a positive correlation between IL-6 and
operating time (r = 0.5 8 p < 0.05).41

Intra-Abdominal Infection
During the late 1990s, experimental evidence on the effects of carbon dioxide
pneumoperitoneum on peritonitis has been controversial. A few authors have
found that capno-peritoneum increases bacteremia and endotoxemia as a result
of translocation,42,43 whereas others have reported that it does not.44,45 The latter
animal data are supported by the results of a randomized study on patients with
perforated peptic ulcer.46 As opposed to elective surgery, a laparoscopic approach
in patients with intraperitoneal infection does not lead to a reduced acute stress
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response (measured by serum cortisol, C-reactive protein and IL-6 46). Stress
related to access is basically offset by stress related to sepsis.

Recurrence After Surgery
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Although diverticular disease progresses after sigmoid resection, recurrent
diverticulitis does not depend on the number of proximal diverticula.47 Rates of
recurrent diverticulitis following surgery are significantly lower in patients with the
distal line of resection on the rectum.48 Regardless of a surgeons awareness of
the latter issue, the length of the circular stapler will likely result in an anastomotic
level on the rectum rather than on the sigmoid. This is desirable since the distal
cuff of possibly uninvolved sigmoid colon may contribute to increase recurrence
rates. On the other hand, a trend towards an inadequate extent of proximal
bowel resection has been reported.49 In addition to unwillingness to mobilize the
splenic flexure (likely to prevail during a surgeons learning curve), the reduced
specimen length may reflect how difficult it can be to evaluate the extent of
resection during intracorporeal sigmoid resection.50

Resumption of Oral Intake
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Claims on immediately recognizable advantages following laparoscopy include
early post-operative feeding. However, these claims were not clearly confirmed in
a prospective study comparing recovery from postoperative ileus (measured with
electrodes) after laparoscopic or open colon surgery.51 Moreover, two prospective
randomized trials including a cumulative number of 225 patients have proven the
safety of early oral feeding after elective open colorectal surgery.52,53 Thus, one is
under the impression that early feeding in open surgery promotes early returning
of gastrintestinal fimction as it does with laparoscopy. In the latter case,
resumption of oral solid food intake occurred significantly earlier following
intracorporeal rather than laparoscopically assisted sigmoid resection (3.2 vs. 5.8
days, p ? 0.001). This study compared the prospectively collected data of 40
selected patients undergoing totally intracorporeal surgery for diverticulitis of the
sigmoid with those of 34 diagnosismatched controls operated on at the same
hospital in an assisted fashion.50

Utilization of Resources
Operating Time
Prolonged operating time is one of todays limitations of laparoscopic
colorectal. surgery. The learning curve is in most cases steep. This may, however,
depend on the type of bowel resection performed.54 It has been estimated that
35-50 procedures are necessary before the learning curve may flatten,55 but
benefits from the minimally invasive access are probably obtained after 70 cases.56
Once the learning phase is completed, little or no reduction of operating time has
been reported.55 There is therefore a need for improving surgical technique in
order to decrease operating time. Performing colorectal anastomoses in an open
fashion through a horizontal suprapubic incision without re-establishing
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pneumoperitoneum. will allow to contain operating time. This was shown in a
randomized trial carried out on 36 patients undergoing laparoscopic-assisted
sigmoid resection for diverticulitis during a 14-month period.57

Hospital Stay
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Laparoscopic sigmoid resection for diverticulitis resulted in significantly shorter
hospital stay when compared with open surgery in a case-control study carried out
on 14 consecutive patients over a 3-year period.58 A nonrandomized trial59
addressing 25 selected patients with diverticulitis reported significantly shorter
hospital stay following laparoscopic sigmoid resection as compared with
conventional surgery. Reduced stay was also found in patients operated on
laparoscopically for Hinchey I and II a disease.60 However, much of the reported
length of stay advantage is due more to excessive stay for open surgery rather
than shortened stay after laparoscopy. No difference in mean day of discharge
was found in a prospective study comparing minilaparotomy with
laparoscopic-assisted surgery.61 Furthermore, a hospital stay of two days after
open sigmoid resection was reported with a multi-modal rehabilitation program.62
n Conclusions to 2nd Learning Objective
Cosmetic advantages aside, there is scanty evidence showing that
laparoscopic approaches are advantageous over their open counterpart as far as
the short-term outcome is concerned. However, the above-mentioned data
highlight the potential success attainable by laparoscopy if indications for surgery
are not influenced by the change of access, and complication rates remain within
the range of traditional colorectal surgery.
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