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Abstract

Diverticula are protrusions that resemble sacs in the colon's wall. Acute or chronic problems are experienced by 4% of
diverticula patients. Diverticulosis development has been linked in large part to the western way of life. Colonic
diverticular disease has become more common. Obesity, smoking, and inadequate fibre consumption are risk factors
for the illness. Most of the time, surgery is not necessary to treat this; however, if the bleeding is significant, angiography
and endovascular intervention may be helpful. Ureteral catheters should be considered when a patient has undergone
radiation therapy, resurgery, or preoperative imaging reveals an abnormal anatomy. Oral antibiotics can help prevent
surgical site infections after an elective colon resection, according to studies. Using nonabsorbable oral antibiotics like
erythromycin, neomycin, and metronidazole reduces surgical site infections overall.

Keywords: Diverticula; Risk factors; Lifestyle; Nutrition; Antibiotics

1. Introduction

Diverticula, that is, sac-like protrusions in the wall of large bowel are the most frequent anatomical alteration in the
human colon. Due to alterations which produce inflammation of diverticula of the colon. The anatomy of the colon wall,
including loss of elasticity function and deposition of immature collagen fibres in the extracellular matrix, which are
implicated in the formation of diverticula. For many years, the western lifestyle has been considered a key factor for the
development of diverticulosis.

2. Colonic diverticular disease

The outcome of changes in diet and lifestyle also influences the colonic diverticulosis. Recently, the incidence of
diverticulitis has been rising, particularly in young individuals. Approximately 4% of patients with diverticula develop
acute or chronic complications including perforation, abscess and fistula [1] .The aetiology of the diverticulosis is poorly
understood involving low fibre intake, changes in colonic pressure, motility and wall structure ,smoking, non-steroidal
anti-inflammatory drugs(NSAIDs),physical inactivity and obesity are identified as risk factors for diverticulitis, and also
has the potential for causing serious complications [2].This review will discuss the common symptoms, pathogenesis,
complications, risk factors, current diagnostic techniques ,treatment of colonic diverticular [3].

2.1. Asymptomatic diverticulosis

Asymptomatic diverticulosis is often an incidental finding in patients undergoing imaging for other indications.
However, the clinical significance of such findings is unclear as there is no indication for treatment or further follow-up
for patients with asymptomatic diverticulosis [4].
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2.2. Symptomatic uncomplicated diverticular disease

Diverticular illness with symptoms has been divided into a number of unique categories in recent years. These include
symptomatic uncomplicated diverticular disease, segmental colitis associated with diverticulosis (SCAD), and chronic
recurrent diverticulitis (SUDD). In the absence of acute diverticulitis symptoms, SUDD is characterized as chronic
diverticulosis with accompanying chronic abdominal discomfort. It's possible that the illness processes associated with
SUDD and irritable bowel syndrome (IBS), which also includes visceral hypersensitivity, share comparable
pathophysiologic underpinnings. Clemens et al. conducted a study on this and discovered that the SUDD patient
exhibited hyperalgesia in the sigmoid colon with diverticula. In terms of altered intestinal motility, SUDD is furthermore
likened to IBS. Even though there were no irregularities in the enteric neuronal population, Bassotti et al. showed that
individuals with diverticulosis have less colonic interstitial cells of Cajal (ICC) and enteric glial cells. He hypothesised
that a shortfall in ICC causes a decrease in colonic electrical slow wave activity, which causes slower transit, and
proposes that this is because of their involvement in controlling intestine motor function. At this time, it is unknown if
SUDD and IBS have a same aetiology or whether people with IBS are more likely to develop diverticulosis and, thus, be
classified as having SUDD if they experience persistent stomach discomfort [5-8].

2.3. Diverticulitis

Diverticulitis results from an inflamed diverticulum. Either an acute or chronic process may manifest. The most frequent
side effect of diverticulosis, which affects 10% to 25% of patients, is diverticulitis. The occlusion of the diverticulum sac
by a fecalith, which results in low-grade inflammation, congestion, and additional obstruction due to irritation of the
mucosa, is the pathophysiology of diverticulitis. Diverticulitis can also be divided into simple and complex cases.
Typically, abscesses, fistulas, obstructions, and/or perforations arise as a result of complicated diverticulitis. The choice
of whether to admit a patient to the hospital is crucial in the therapy of diverticulitis. According to the American Society
for Colon and Rectal Surgery (ASCRS), numerous aspects, such as inability to accept oral intake and discomfort level,
are taken into consideration [9,10].
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Figure 1 Various Complications of Diverticular Disease

2.4. Abscess

The development of phlegmon and abscesses may be caused by diverticulitis. The most used method for evaluating
abscesses and phlegmon is CT. Phlegmon is shown as a spherical or ovular inflammatory mass next to diverticulitis,
with heterogenous contrast enhancement, whereas an abscess often appears as a loculated fluid collection with air in
it. In up to 30% of people with acute diverticulitis, abscesses may be found. An inflammatory and ischemic condition of
the appendices called epiploic appendagitis causes peri colonic fat to strand on a CT scan. In epiploic appendicitis,
contrast-enhanced CT shows a central focal region of thin-high density rim around the abscessed fat. In epiploic
appendagitis the Inflammation is localized on the antimesenteric while Diverticulitis the Inflammation is localized in
the mesocolon. Treatment for abscess (Table 1)

Table 1 Treatment approach for abscess based on lesion size

Lesion size Management

below 3 cm Conservative management

more than 3 cm | Surgical intervention

According to the Hinchey classification complicated diverticulitis is classified below
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Phase 1:Clinical- Mild Diverticulitis
CT-Diverticula with thickening of the intestinal wall

Phase Ia: Clinical- Phlegmon or Restricted Pericolic Irritation
CT finding: Percolic soft tissue Changes

Phase Ib: Clnical- Abscess that is mesocolic
CT finding: Ia alterations and a mesocolic abscess

Phase II: Clinical- retroperitoneal, pelvic, or Distal intra-
abdominal abscess

CT finding: Ia deep pelvic changes and distant abscess

Phase III: Clinical- Broadly septic Peritonitis

CT finding: Peritoneal thickness, Pneumoperitoneum,localised
or Widespread ascites

Phase IV: Clinical- Broad-based faecal Peritonotis
CT finding: Same as stage ITI

Figure 2 Phases of Complicated DD

The liver is the most common remote site of abscess formation. The mortality rate in case of pylephlebitis and liver
abscess formation can be as high. Multiphasic imaging may aid in differentiating an abscess from other malignant
lesions. A tuboovarian abscess may complicate acute diverticulitis of a sigmoid colon due to its close proximity to the
adnexa, and it was assessed by Sonographic technique. It may be of higher yield when performed via the routes such as
transrectal or transvaginal. This method highlights the anatomical connection between the diverticulitis and the
abscess. Since tuboovarian abscesses frequently present as a complicated multiloculated adnexal mass, making the
diagnosis with CT may be difficult [11-18].

2.5. Perforation

Diverticulitis can become perforated as a result of severe bowel wall layer inflammation, necrosis, and loss of intestinal
wall integrity. Colonic diverticulitis nearly often results in a perforation on the left side, which may lead to the creation
of a local abscess and fistula. Acute stomach discomfort, nausea, and vomiting are common signs of intraperitoneal
perforation. Retroperitoneal air can develop if the second and third duodenal segments, as well as the ascending and
descending sigmoid colon segments, are perforated. Delayed diagnosis in such individuals leading to consequences that
might be fatal. On upright abdominal X-rays, subdiaphragmatic free air may be seen in the presence of perforated
diverticulitis. It is difficult to evaluate the perforated diverticulitis using sonographic methods. The detection of free air
is substantially better suited to multidetector computed tomography Focused gut wall discontinuities, extraluminal gas,
and extraluminal enteric contrast agent leaking are direct indicators of perforation on MDCT. As indirect signs of
perforation, it is possible to observe aberrant gut wall augmentation, perivisceral fat stranding, and abscess
development. Endovascular air bubbles in the mesenteric veins, portal vein, and bowel segments can be found using CT
scans. After having their first diverticulitis episode, people with poor health and those who take steroids are more
vulnerable to perforation and subsequent peritonitis [19- 28].

2.6. Fistula [29-36]

Because of the abscess, the immediate neighbour’s anatomic structure's wall integrity encourages the development of
fistulas. Some of the areas implicated in fistula creation are the urinary bladder, ureter, other nearby intestine segments,
gallbladder, uterus, fallopian tubes, vagina, skin, and the perianal.
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Table 2 Diverticulitis fistulas and its Diagnosis

1. | Coloenteric fistula Secondary to diverticulitis differ from those seen in Crohn's disease.

Location Fistula occurs generally between the terminal ileum and right anterior surface of the
bladder.

2. | Colovesical fistula Itis presentas free air in the bladder along with thickening of the adjacent bladder wall.

Common symptoms | Lower urinary tract infection and the presence of stool or air in the urine.

Diagnosis Administration of rectal contrast may be helpful for outlining the exact point of the
fistula tract

Location Located in the left posterior portion of the bladder, which is in close anatomic location
with the sigmoid colon.

3. | Colouterine fistula Manifest with myometrial abscess formation.

Diagnosis CT may demonstrate air bubbles within the uterine cavity, MRI and sonohysterography
were also reported to be helpful in detecting colouterine fistula.

2.7. Pylephlebitis

Pylephlebitis and the damaged colonic segment have a cordial relation. It is an uncommon intraabdominal infection
consequence also known as ascending septic thrombophlebitis. The most frequent kind of infectious thrombosis found
in patients is in the superior mesenteric vein, followed by the portal vein and inferior mesenteric vein. The most
frequent underlying cause of portal venous system and septic thrombophlebitis is diverticulitis. Appendicitis,
necrotizing pancreatitis, intestinal perforation, pelvic infection, and inflammatory bowel disease are other underlying
conditions that can result in pylephlebitis. The most typical pathogens responsible for these individuals' illnesses are
Bacteroides fragilis and Escherichia coli. Thrombosis from sigmoid diverticulitis causes further propagation along the
IMV and the portal vein. The term for this condition is ascending thrombophlebitis. The first modality usually used in
individuals with diverticulitis and pylephlebitis is a proper CT procedure. The endoluminal thrombus is typically
directly seen to make the diagnosis as a filling defect in the contrast-filled mesenteric veins. As a sign of aberrant hepatic
perfusion in the event of portal vein thrombosis, the liver may show central or peripheral hypoattenuating regions. CT
protocols Biphasic injection which nicely, depicts both the arterial and venous structures of the mesentery. A reliable
diagnosis of an endoluminal thrombus can be made using curved planar, coronal, and sagittal reformatted images.
Diverticulitis may also be accompanied with septic thrombosis in the inferior vena cava, which can lead to cavitary
pulmonary nodules and septic pulmonary emboli. To stop embolic abscess development in distant organs, early
identification, antimicrobial therapy, and concurrent anticoagulation are crucial [37-41].

2.8. Bowel obstructions

Diverticulitis patients rarely suffer serious intestinal obstruction; nevertheless, they may experience partial blockage
due to edema in the intestinal wall, peripheral inflammation, or abscess development. In the majority of instances,
intramuscular fibrosis found in the chronic phase may also result in blockage. The most frequent observation in these
patients is uneven wall thickening with upstream bowel dilatation. An obstructive malignant tumor in the colon is the
primary differential diagnosis in patients of acute diverticulitis. The presence of a diverticulum in the affected segment
is the most useful indicator of diverticulitis, however this finding cannot be used to clearly rule out colon cancer since
diverticulosis without any signs of active inflammation is also quite common in the general population. Concentric wall
thickening is more typical of acute diverticulitis, whereas eccentric wall thickening is more typical with colonic cancer.
Acute diverticulitis is less prevalent than perilesional mesenteric lymph nodes with a short axis diameter more than 10
mm in colon cancer. Diverticulitis of the rectum is quite uncommon. Even though jejunal diverticulitis is uncommon, it
frequently manifests as epiploic band adhesion, which leads to internal hernia. A kind of diverticulitis known as chronic
diverticulitis is characterized by symptoms including stomach discomfort that last for months to years. Chronic
inflammatory alterations and related dense fibrosis may result in intestinal blockage. The intestinal segment most
frequently impacted by this type is the sigmoid colon. Additionally, the affected segment narrows, producing tapered
edges with diverticula as well as connected and hypothesized folds. Circumferential constriction of the affected segment
is caused by the colonic wall's persistent inflammation, fibrosis, and surrounding pericolic fat [42-46].
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2.9. Bleeding

Lower gastrointestinal hemorrhage can be seen in up to a smaller number of patients with colonic diverticulosis.
Diverticulitis and non-complicated diverticulosis both have a tendency to bleed because the outpouchings, or
diverticula, mainly appear where the vessels puncture the muscularis layer of the colonic wall. In patients who have a
clinical suspicion of gastrointestinal bleeding on CT, oral contrast should not be utilized because it might mask the active
contrast extravasation from the damaged artery. On unenhanced CT scans, bleeding from colonic diverticulitis may be
seen. If the flow rate of the bleeding is copious enough, contrast-enhanced CT images taken during the arterial phase
can show active extravascular contrast extravasation into the diverticulum and intestine lumen. Another indication of
active bleeding from the diverticulitis in these situations is increasing contrast pooling in the gut lumen [47-49].

2.10. Segmental Colitis

It is a type of active chronic inflammation that resembles inflammatory bowel disease It is also called as Segmental
colitis associated with diverticulosis (SCAD). It mostly appears in the sigmoid colon affected by diverticular disease with
sparing of the rectum and proximal colon. The prevalence of SCAD is higher in men, with a mean age of above 60 years.
However, SCAD has also been reported in younger patients. Only a few cases of SCAD have been reported in Asian
countries [50-53].

3. Pathophysiological mechanisms

Numerous factors, including genetics, fibre consumption, vitamin D levels, obesity, and physical activity have been
researched and may have an impact on the development of the illness. Other factors include colonic wall shape, colonic
motility, and heredity [54].

3.1. Colonic motility

Diverticulosis is thought to be caused by uncoordinated contractions and excessive pressure, which are caused by
denervation of myenteric plexus neurones and a reduction in myenteric glial cells and interstitial cells of Caja, according
to several studies [55]. Painter discovered Morphine's intrasigmoid pressure high-pressure responses create extremely
high pressures in the sigmoid with divertieula and, as a result, should not be administered to people with divertieular
illness [56]. Painter demonstrated that simultaneous contraction of the segmental wall under very high pressure might
lead to mucosal herniation using cineradiography and pressure measurement. Colonie diverticula are caused by the
mucosa herniating through weakened areas of the muscle wall. Therefore, while pulling at a stool, intraluminal pressure
can easily increase and lead to a rupture in this area. A peri diverticular abscess, a perforation, the development of a
phlegmon, adhesions, the creation of a fistula, and, if scarring takes place, the development of a stenosis are all possible
outcomes of rupture [57].

3.2. Genetic factors

Recent investigations have shown that genetic factors play a role in the development of diverticular hospitalization.
Diverticulosis often affects the left colon in Western nations, but it typically affects the right colon in Asian nations.
When twin siblings were compared to the general population, the Danish twin research discovered a relative risk for
diverticulosis among twin siblings [58]. The chances ratio of getting the condition if one twin was afflicted was higher
for monozygotic and lower for dizygotic twins among a total of 2296 twins with a diagnosis of DD in the Swedish Twin
Registry, which was cross-linked with the Swedish Inpatient Registry. Both studies suggest that together with other
general variables, heredity contributes to DD at a rate of 40% [59]. Additionally, several inherited diseases of the
connective tissue have been connected with DD and diverticulosis: Ehlers-Danlos syndrome type 1V, Williams-Beuren
syndrome, polycystic kidney disease, Coffin-Lowry syndrome, and Marfan syndrome [60].

3.2.1. Ehlers-Danlos syndrome type IV

It is a hereditary connective tissue disorder characterised by spontaneous ruptures of the intestines and major arteries
and problems in collagen production [61]. Increased prevalence of DD in EDS type IV is revealed by studies [62].

3.2.2. Williams-Beuren syndrome

DD can appear at a young age and is a rare neurodevelopmental condition that also causes gastro-oesophageal reflux,
constipation, rectal prolapse, and hernias [63].
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3.2.3. Polycystic Kidney Disease

PKD1, PKD2, and PKD3 gene mutations can all result in cystic kidney disease [64]. Diverticulitis in the right colon is
much more common and severe in people with the mutant ADPKD gene [65].

3.2.4. Coffin-Lowry syndrome

Mutations in RPS6KA3 are the etiology of an X-chromosomal semi-dominant genetic disorder characterised by mental
retardation, auditory and visual impairments. Diverticulitis may be more likely to occur in some people [66].

3.2.5. Marfan syndrome

It is an autosomal dominant characteristic with issues in the heart valves and aorta. Marfan syndrome type 1 may have
a greater frequency of diverticulosis than Marfan syndrome type 2, however this is currently unclear [67,68].

3.3. Significance of dietary fiber

Diverticulosis was mostly caused by a diet lacking in fibre, which raised intracolonic pressures [69]. Less frequent bowel
movements and firm stools were linked to a lower risk of diverticulosis, according to previous research on the
interaction between bowel habits and dietary fibre intake in the development of asymptomatic diverticulosis [70].
Aldoori et al. investigated the relationship between dietary fibre and symptomatic diverticular disease and discovered
that symptomatic diverticular disease is more common in people who consume less dietary fibre [71]. Based in large
part on this information, the American Gastroenterology Association recently concluded that increasing fibre intake can
reduce the complications associated with diverticular disease, and that consuming nuts, corn, and popcorn does not
increase the risk of developing complicated diverticular disease. It might be wise to re-evaluate the advice to stay away
from certain meals in order to avoid diverticular issues [72]. In comparison to a high consumption of fruits, vegetables,
whole grains, legumes, poultry, and fish, a high intake of red and processed meats, refined grains, sweets, French fries,
and high-fat dairy products was positively related with an elevated risk of diverticulitis [73].

3.4. Function of vitamin D

Diverticular illness has recently been studied in relation to vitamin D. Patients with simple diverticulosis and those who
required hospitalisation for diverticulitis had their prediagnostic levels of vitamin D (25-OH) compared in a cohort
study. The results of this investigation point to a possible role for vitamin D deficiency in the aetiology of diverticulitis
and indicate that lower blood vitamin D levels may be associated with a higher risk of severe diverticulitis, but larger
cohort studies would be required to confirm this [74].

3.5. Obesity

With rising obesity rates over the past few decades, diverticular disease has become more common [75]. Numerous
gastrointestinal conditions, including diverticulitis, have been linked to obesity. The risk of diverticulitis has been
positively correlated with body mass index, waist circumference, and waist-to-hip ratio in several sizable prospective
studies [76-78]. Numerous investigations have been made to determine how obesity affects alterations in the gut
microbiota in both human and mouse models in an effort to understand how obesity contributes to diverticular disease
[79-81].

3.6. Physical exercise

By decreasing transit time, inflammation, and colon pressures, it may lower the risk of colon cancer as well as several
other gastrointestinal problems. Additionally helpful in diverticular illness, these hypothesised mechanisms [82,83].
However, this correlation was only observed with severe exercise, such as jogging, cycling, using a ski machine,
swimming laps, playing tennis, squash, or other racquet sports [84].

3.7. NSAIDs /Diverticulum risk and aspirin

Aspirin is well-known NSAID that might induce difficulties in the upper gastrointestinal system. Additionally, some
drugs have been linked to decreased gastrointestinal damage. Nearly all major gastrointestinal side effects linked to
NSAIDs [85-90]. Diverticulitis and its consequences are increasingly being linked to ulcers and diverticular disease [91].
NSAID regular users have a greater risk of diverticulitis, but aspirin regular users had a slightly lower risk. Aspirin and
other NSAIDs have the potential to cause diverticular problems through a number of different routes. The colon is
hypothesised to be harmed by NSAIDs, such as aspirin, by direct topical irritation and/or reduced prostaglandin
production, which compromises mucosal integrity, increases permeability, and allows the entry of bacteria and other
toxins [92]. High prevalence of diverticular condition and NSAID usage, particularly in the elderly, these findings have
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significant clinical and public health implications. Diverticulosis patients, especially those who have had past difficulties,
should carefully consider their analgesic treatments. Future research is required to more accurately pinpoint and create
mitigation plans for the lower gastrointestinal toxicity of NSAIDs [93,94].

4. Treatment

4.1. Veggie/fiber-rich diet

An increasing collection of scientific research shows that healthy vegetarian diets have unique advantages over healthy
alternatives that include a lot of meat and other animal products. Vegetarian diets have previously been compared to
plant proteins, iron, zinc, calcium, micronutrients, vitamin A, n-3 fatty acids, and iodine. Vegetarian diets are helpful in
the prevention and treatment of several ailments, including diverticular disease, gallstones, and autoimmune diseases,
as well as heart events, hypertension, diabetes, bowel cancer, osteoporosis, renal disease, and dementia. Vegetarian
diets provide potential health advantages, including the treatment and prevention of many medical conditions, as
demonstrated by the existing database of vegetarian studies [95]. In addition to greater quantities of carbohydrates,
dietary fibre, magnesium, potassium, folate, and antioxidants including vitamins C and E and phytochemicals, vegetarian
diets also have lower levels of saturated fat, cholesterol, and animal protein [96]. Numerous medical practitioners
recommend a high-fiber diet, or fibre supplements, which continue to be the first-line treatments for SUDD [97]. A
recent comprehensive study discovered strong evidence in favour of a high-fiber diet in the management of DD [98].
Peery et al. momentarily discovered that those who consume a lot of soluble fiber had a greater chance of developing
diverticulosis [99]. The risk of various chronic complications, is lowered by eating enough fibre [100]. Protein,
unsaturated fats, fibre, vitamins, minerals, and other micronutrients may all be found in large quantities in nuts. Nuts
may be a crucial component of a diet that promotes health, according to compelling data. A diet rich in nuts may offer
protection from a number of common illnesses, such as cholelithiasis, colon and prostate cancer, diabetes,
cardiovascular disease, and diabetes mellitus. [101-111].

4.2. Diverticulitis with antibiotic use

Rifaximin, an intestinal absorption oral antibiotic with a wide range of effects, has been studied and used to treat SUDD
[112]. It has a wide range of effects that include eradicating Gram-positive and -negative bacteria as well as aerobes and
anaerobes [113]. The newest AGA guidelines suggest against the use of rifaximin as an agent to reduce diverticulitis
recurrence [114]. Rifaximin 800 mg/ with GM 2g (or) 4g/day for 7 days, administered to individuals, resulting in a
reduction in SUDD symptoms, according to Papi et al. and Latella et al [115-116]. Therefore, the most recent
recommendations advise using of rifaximin as a preventative measure for diverticulitis recurrence [117].

4.3. Mesalazine

Mesalazine, sometimes referred to as mesalamine is a medication used to treat ulcerative colitis and Crohn's disease as
well as other inflammatory bowel disorders. Another alternative for the treatment of SUDD is mesalazine. Mesalazine
works on the gastrointestinal epithelium via the active metabolite of 5-ASA and suppresses the synthesis of interleukin-
1, free radicals, and certain important components of the inflammatory cascade, including COX, TX-synthetase, and PAF-
synthetase. It also possesses intrinsic antioxidant action [118]. In a randomized, double-blind, multicentered trial with
1,182 patients, Raskin et al. examined the effectiveness of mesalamine in preventing diverticulitis from recurring.
Mesalamine should not be advised for the prevention of recurrent diverticulitis, according to the results, which revealed
that it did not lower the risk of diverticulitis recurrence, latency to recurrence, or the number of patients needing
surgery [119]. It is yet unclear whether or not this drug can help SUDD sufferers with their symptoms.

4.4. Probiotics

Diverticular and peri-diverticular inflammation, increased exposure to intraluminal antigens and toxins, as well as
alterations in the bacterial ecology, may result from bacterial overgrowth in the diverticula [120]. In order to manage
colonic inflammation, the colonic flora may be therapeutically altered. As a third option, probiotics can be used to treat
SUDD. Living microorganisms known as probiotics have additional health advantages for their hosts beyond those
provided by inherited basic nutrients. Probiotics have physio-pathological effects that include decreasing pathogen
adhesion, enhancing IgA production in Peyer's patches, boosting immune system function, and blocking the release of
both pro-inflammatory and anti-inflammatory cytokines [121]. A more dated paper published by Giaccari et al.
evaluated the effect of rifaximin, together with lactobacilli was well tolerated and could reduce both GI symptoms and
occurrence of SUDD in those patients [122].
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Mesalazine -
800mg/daily

Mesalazine -
800mg/daily + L. Casei dosage + L. Casei DG -

DG -10 day/month 10 day/month

Figure 3 Modern treatment approaches for Diverticular inflammation

Overall, 88% of patients were symptom free after 2 years of treatment, while mesalazine plus L. casei resulted to be the
best treatment [123]. In contrast to antibiotic treatment, probiotics are a less invasive and more physiological approach
to treat the microbial dysbiosis in patients with diverticular disease. The most widely used probiotic mixtures contain
Lactobacilli and Bifidobacteria, sometimes yeasts are also used with good clinical results [124].

4.5. Physical activity

Physical activity has been studied in many gastrointestinal disorders and proposed to reduce risk of colon cancer and
other gastrointestinal disorder through decreased transit time, inflammation and/or colon pressure [125,126]. Men
who exercised the most had a 25% reduction in risk of diverticulitis, and a 46% risk reduction of diverticular bleeding
when compared to men who exercised the least after adjustment for age, study period, diet, BMI, and NSAID and aspirin
use [127]. Williams et al. studied over thousands of male and female runners above 50 years of age and concluded that
the risk of reported diverticular disease decreased linearly with the number of kilometers run per week and with
cardiorespiratory fitness [128]. So, running was the only specific activity to significantly reduce the risk of diverticular
complications. A prospective cohort study of Swedish women also found that physical inactivity increased the risk of
diverticular disease requiring hospitalization [129].

5. Surgical treatment

For individuals who experience recurring bouts of acute diverticulitis, surgical intervention is still frequently required.
[130]. Diverticulitis is potentially fatal if there is generalised peritonitis, uncontrolled visceral perforation, severe
uncontrollable sepsis, a huge, infected abscess that cannot be drained or reached, intestinal obstruction, or perforation.
Severe symptoms that call forimmediate surgery [131]. In fact, in accordance with ASCRS recommendations [132] along
with several additional rules, [133] after one or two diverticulitis episodes that are well documented, elective resections
should be taken into consideration. Resection Elective Patients who experienced an episode of acute, uncomplicated
diverticulitis were treated non-operatively and had marginal rates of complications or the need for immediate surgery
(6%). Following recovery from simple acute diverticulitis, an elective sigmoid colectomy should be recommended based
on clinical practise guidelines developed by the Clinical Practice Guideline Task Force of the American Society of Colon
and Rectal Surgeons. [134-139]. Immunosuppressed Elective Resection When treated for acute diverticulitis alone with
medical therapy, patients who require chronic corticosteroid therapy are more likely to fail medical care and have a
high death risk. Additionally, individuals with collagen-vascular disease or chronic renal failure are at a higher risk of
developing complex and recurring diverticulitis. Additionally, they are more likely to need urgent surgery [140,142].
Elective or semi-elective resection is recommended following an episode of complicated diverticulitis coupled with a
fistula of any kind colocutaneous, colovesical, colovaginal [143]. After an elective resection, morbidity is prevalent, and
surgery does not completely reduce the chance of diverticulitis recurrence [144].

6. Robotic and laparoscopic surgery

The American Society of Colon and Rectal Surgeons have recommended a laparoscopic approach for elective colectomy
with short-term benefit include, the decreased length of stay, decreased ileus, decreased intraoperative blood loss, and
decreased pain. Long-term benefits include up to a decrease in incisional hernias. However, laparoscopic surgery is
performed by an experienced surgeon trained in laparoscopic surgery [145-148]. Surgery for colon and rectal surgery
has continued to expand over the last decade beyond laparoscopic and hand-assist surgery and now includes robotic
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surgery. Robotic colectomy has been shown in the literature to be a safe and comparable alternative to laparoscopic
surgery [149-152]. Advantages include surgeon-controlled, three-dimensional, high-definition optics, stable platform,
improved strength, articulating instruments, and decreased rate of conversion to an open procedure.

6.1. Percutaneous treatment

For individuals with a significant diverticular abscess, radiologically guided percutaneous drainage recommended by
the American Society of Colon and Rectal Surgeons (ASCRS) is often the best course of action [153]. When an abscess is
larger than 5 cm in diameter and involves the pelvis, surgery is more likely to be required [154]. Last but not least,
colonic diverticular disease is another often occurring factor in acute lower gastrointestinal bleeding [155]. The
majority of the time, this may be controlled without surgery, but if the bleeding is severe, angiography and endovascular
intervention may be beneficial [156]. When a patient has received radiation therapy, resurgery, or preoperative imaging
shows aberrant anatomy, ureteral catheters should be taken into consideration. [157,158]. After an elective colon
resection, research has shown that the administration of oral antibiotics helps reduce surgery site infections. Overall
surgical site infections are reduced by using nonabsorbable oral antibiotics as erythromycin, neomycin, and
metronidazole [159-162].

7. Conclusion

The best techniques to treat acute diverticulitis are a hotly contested issue right now. Controlled studies have
demonstrated that the use of antibiotics for acute, uncomplicated diverticulitis neither hastens healing nor shields
against complications or recurrence. Future clinical trials looking at antibiotic treatment in individuals with acute
diverticulitis need to offer more individualized approaches. Despite the fact that an RCT indicated that both rifaximin
and mesalazine were unsuccessful for secondary diverticulitis prevention. It is surprising, especially in light of the fact
that mesalazine is likewise helpful in the primary prevention of acute diverticulitis and that both medications reduce
the symptoms of SUDD in placebo-controlled studies. To sum up, DD is a complex illness in which the best patient
stratification based on the disease's severity may ensure therapy effectiveness. Recent classifications in radiology and
endoscopy may be the best method for achieving this goal. Furthermore, in order to have a customized treatment plan,
prospective trials using this categorization are critically needed.
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