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Abstract
Colonic diverticulum is defined as saccular out pouching or sac-like protrusion of the colonic wall. Its presence in the colon is termed colonic diverticulosis, 
once inflamed its called diverticulitis. There are two types of diverticula, true diverticula and false diverticula. While a true diverticulum is defined as herniation 
of the entire bowel wall, a false diverticulum involves only a protrusion of the mucosa and submucosa through the muscularis propria of the colon. Colonic 
diverticulosis is a relatively common pathology with a rising worldwide prevalence.
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Introduction
Its prevalence varies according to the national origin, cultural 

background and diet. It is estimated that 30% of the population at 
age 50 and 50% after the age of 70 have colonic diverticulosis [1-
4]. In fact, the true prevalence is presumed to be higher due to the 
fact that most affected individuals are asymptomatic and only 20% 
of patients with diverticulosis exhibit associated symptoms [5]. 
Colonic diverticulosis can affect any part of the colon, however its 
anatomical distribution varies between different populations and 
different geographical areas, while left sided diverticulosis is the most 
common worldwide, the prevalence of right sided diverticulosis is 
higher in the Asian population [3,6-8]. Furthermore, the incidence 
of solitary cecal diverticula and right sided diverticulosis is higher 
in the Oriental countries than in the west [9]. Right sided colonic 
diverticulosis is considered to be a rare entity. In western countries, 
right-sided diverticulosis affects approximately 5% of the population 
and accounts for 1.5% of patients presenting with diverticulitis. In 
Asian countries right-sided diverticulosis accounts for 20% of patients 
with diverticular disease and 75% of cases of diverticulitis [10].

Pathophysiology
The pathophysiology of colonic diverticulosis being it right-sided 

or left-sided is yet to be completely understood, and is believed to be 
complex and multifactorial. The majority of colonic diverticula are 
false diverticula in which the mucosa and muscularis mucosa herniate 
through the colonic wall [11]. Right-sided diverticula may be solitary 
or numerous and can be found in the appendix, cecum, or throughout 
the ascending colon. When right-sided diverticula are solitary, they 

are usually congenital and true diverticula; when multiple, they are 
typically acquired and false diverticula. In fact, solitary diverticulum 
of the cecum is thought to be a congenital lesion arising as a sacular 
projection during the sixth week of embryonic development [11,12]. 
If not inflamed, diverticula are soft and easily compressible; this 
allows a free communication between the diverticulum and the 
lumen of the colon. The pathophysiology of colonic diverticulitis is 
one extrapolated from the pathophysiology of acute appendicitis, 
suggesting that stasis or obstruction of the diverticulum orifice leads 
to bacterial overgrowth, increased pressure within the diverticula, 
followed by venous congestion and capillary compromise leading to 
inflammation, ischemia, micro perforation, abscess formation and 
possibly gross perforation with peritonitis.

Risk Factors
Risk factors for the formation of diverticula have been identified. 

These include aging, low dietary fiber intake, cigarette smoking, 
alcohol intake, corticosteroids, altered collagen structure in the 
bowel, and increased acetylcholine activity [13-15]. Other factors 
such as colonic hypermobility, microflora content, and visceral 
hypersensitivity have been targets of research [16].

Clinical Manifestations
Symptomatic diverticular disease represent a wide spectrum of 

clinical presentations ranging from mild abdominal discomfort, pain 
and bloating reaching free perforation, peritonitis, abscess formation 
or massive gastrointestinal bleeding.

When an inflammatory process occurs, right-sided diverticulitis 
often mimics appendicitis with a clinical presentation that is often 
indistinguishable from acute appendicitis especially that these 
patients are of young age. Therefore, the ability to distinguish between 
these two entities is of utmost importance as this will dictate a 
therapeutic plan that differs and avoid unnecessary surgery. Having 
said this, even the Alvarado score system which is the classical 
scoring system to distinguish between acute appendicitis and other 
abdominal pathologies is not efficient in distinguishing between these 
two pathologies [17]. In fact, studies have shown that right sided 
diverticulitis patients have higher range of Alvarado scores [18,19]. 
Hence, it is not enough and efficient to depend on this score to solely 
distinguish between these two pathologies.
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From here, Graham and Ballantyne [20] reported that some 
differences do exist when large groups of patients with both disorders 
are compared. Symptoms may be chronic and intermittent in some 
patients with right-sided diverticulitis [21], and systemic signs and 
symptoms are often absent. Furthermore, Markham and Li [22] in 
their series reported that 69% of patients presented with no systemic 
symptoms. Significant clinical findings suggestive of right-sided 
diverticulitis versus appendicitis include a low incidence of nausea, 
emesis, and anorexia accompanying the abdominal pain as well as 
variable point of maximum tenderness to palpation on abdominal 
exam [23]. Furthermore, the patterns of pain differ between acute 
appendicitis and right sided diverticulitis. In fact, pain related to 
right-sided diverticulitis usually start and remain localized in the 
right lower quadrant [24], whereas, pain related to acute appendicitis 
is typically described as migrating starting at the epigastrium and 
migrating to the right lower quadrant at later stage which is caused 
by the stimulation of the visceral afferent nerve fibers that enter the 
spinal cord at thoracic levels T8 through T10.

However, it is more challenging to differentiate between isolated 
cecal diverticulitis and acute appendicitis, with more than 70 percent 
of patients with cecal diverticulitis operated on with a preoperative 
diagnosis of acute appendicitis [12]. Furthermore, Wagner and 
Zollinger [25] reported that the correct diagnosis of cecal diverticulitis 
was made only in 5.3 percent of cases.

Imaging
Prior to routine use of radiographic imaging, the majority of 

patients with right sided diverticulitis were diagnosed at the time 
of surgery. However, knowing that diagnostic accuracy is of utmost 
importance as the mainstay of management of right sided diverticulitis 
is conservative medical treatment rather than operative surgical 
management. Hence, recognizing specific imaging findings enables 
the radiologist to make the correct diagnosis and helps in establishing 
the appropriate surgical or medical therapy. To date, computed 
tomography scan, magnetic resonance imaging, and ultrasound have 
all been described as effective modalities to diagnose and distinguish 
right-sided diverticulitis from other intra-abdominal pathology. This 
will translate directly into dictating a treatment plan and avoiding 
unnecessary surgery.

Computed tomography scan is widely available and being 
used in many institutes as the diagnostic modality of choice for 
evaluating abdominal pain. In fact, some studies suggest that the 
diagnosis of right side colonic diverticulitis can be correctly made 
by computed tomography scan [26,27]. Specific imaging findings 
suggesting right sided diverticulitis are similar to finding of left 
sided diverticulitis which include focal peri colonic inflammation, 
presence of one diverticula or multiple diverticula, colonic wall 
thickening, thickening of the adjacent fascia, and extra luminal mass 
effect [26-28]. Furthermore, in most cases of right sided diverticulitis 
a circumferential thickening rather than eccentric thickening of the 
colonic wall is observed [26,29].

Having said this, with the use of computed tomography scan 
a diagnostic accuracy of 90 to 95 percent can be achieved, but still 
it can be mistaken for appendicitis with abscess, Crohn’s disease, 
omental infarction, or colon cancer [30,31]. Furthermore, bowel 
wall thickening has also been demonstrated in other disease such as 
irradiation colitis, ischemic colitis, and pseudomembranous colitis 
[32]. Hence, colonic wall thickening should not be used solely to 
diagnose right sided colonic diverticulitis.

The Hinchey classification system [33] is widely used to define the 
severity of the colonic diverticulitis and guide treatment. Accordingly 
Stage I refers to pericolic inflammation or confined pericolic 
abscesses, stage II to pelvic or retroperitoneal abscesses, stage III to 
perforation with purulent peritonitis, and stage IV to perforation with 
fecal peritonitis.

The second widely available modality for investigating abdominal 
pain in general and right sided abdominal pain in particular is 
abdominal ultrasound. When performed by experienced radiologist 
a 91.3% sensitivity rate and 99.8% specificity rate can be achieved for 
a correct diagnosis [30,34,35]. In fact, Chou et al. [36]reviewed 934 
patients with clinically indeterminate right-sided abdominal pain 
who were investigated by abdominal ultrasound and reported an 
overall accuracy of 99.5% in the diagnosis of cecal diverticulitis. The 
most typically seen feature of diverticulitis during ultrasound is an 
ovoid or rounded hypo echoic structure extruding from a contiguous 
bowel wall [35]. Local wall thickening of the colon can also be seen 
with preservation of the sonographic layered appearance of bowel 
musculature. This can present as a non-specific target sign [37]. 
Inflamed surrounding mesentery and omentum appear hyper echoic 
and non-compressible [37]. Inspissated feces or entrapped air, often 
causing shadow artefact, may be present within the out pouching 
bowel lumen [37-39]. Furthermore, in cases with perforation, abscess 
formation with hyperechoic and heterogeneous image can be seen 
[37].

Both ultrasound and computed tomography scan are comparable 
in detecting right sided diverticulitis with an overall accuracy of greater 
than 90 percent in different studies [37,40,41]. However, ultrasound 
has the advantage of allowing the radiologist to study the tenderest 
location along with the fact that it doesn’t use any ionizing radiation 
[42]. Furthermore, Ripolles et al. [43] reported that ultrasound can be 
used for follow-up of patients with right sided diverticulitis, as 26% of 
these patients will experience recurrence.

Thirdly, the role of magnetic resonance imaging for diagnosis of 
right sided colonic diverticulitis has been reported recently by a study 
from Netherland [44]. However, its availability is limited and only 
some hospitals and centers have it readily available. Its role is limited 
to select patients with contraindications to computed tomography 
scan and in whom ultrasound is nondiagnostic.

Management
Management of right sided diverticulitis has to be tailored to each 

and every patient especially that there are no universally accepted 
guidelines for treatment, and most treatment options are extrapolated 
from management of left sided colonic diverticulitis with management 
algorithms varying according to the time of diagnosis.

If right sided diverticulitis is diagnosed on imaging upon 
presentation then the severity of presentation dictates management. 
That is, when uncomplicated right sided diverticulitis is made, 
management should consist of bowel rest and intravenous antibiotics. 
In fact, published reports demonstrate long-term remission solely with 
medical conservative therapy for uncomplicated right sided colonic 
diverticulitis. Komuta et al. [46] published a study demonstrating 99% 
of patients preoperatively diagnosed with uncomplicated right colon 
diverticulitis were successfully treated with bowel rest and antibiotics. 
Add to this that Karatepe et al. [46] concluded that medical treatment 
may be sufficient in many patients with diverticulitis without 
peritonitis. Furthermore, Little et al. [47] reported that in the absence 
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of perforation and peritonitis, conservative treatment may be 
possible and that patients are typically managed medically first until 
complications are apparent or are imminent. In addition, multiple 
studies have shown that conservative treatment for right sided 
diverticulitis was successful with good long term outcomes [48-52].

For patients diagnosed with complicated right colon diverticulitis 
manifested by abscess formation, but are hemodynamically stable, 
treatment consists of intravenous antibiotics, bowel rest with or 
without percutaneous drainage. On the contrary, patients with 
frank perforation or those who are clinically unstable should be 
taken for immediate surgical intervention. In such cases the surgical 
management is controversial with surgeons being divided regarding 
the optimal management. Some surgeons support a formal right 
hemi colectomy while others advocate less extensive resection or 
approach. The real challenge lies in whether to resect at all and if 
deemed for resection how much of resection is needed [53,54]. To add 
more to the complexity of the debate, some surgeons prefer a simple 
diverticulectomy, especially for isolated cecal diverticulitis, if the 
local conditions permit along with prophylactic appendectomy and 
antibiotics [22,54]. Diverticulectomy is considered a minor surgical 
procedure, similar to appendectomy, and it has been known to have 
low complication rate and comparable risk of recurrence of disease 
when compared to right colectomy [55-57]. However, things maybe 
more complicated and at times where a perforated neoplasm cannot 
be ruled out a right hemi colectomy is inevitable [58-60], especially 
that approaches used to exclude malignancy during surgery are not 
reliable and this includes obtaining a frozen tissue section [60].

On the other end of the spectrum, are patients that were not 
diagnosed preoperatively and were taken for the operating theater 
with a presumed diagnosis of acute appendicitis and the diagnosis 
of right sided diverticulitis or cecal diverticulitis was made during 
surgery. In these patients the above dilemma applies. Hence, how 
much of resection is needed, which type of resection, and will 
diverticulectomy alone be sufficient.

Right sided diverticulitis has a relatively indolent course once 
compared to left sided diverticulitis and in contrast to left colon 
diverticulitis the recommendations regarding age and frequency 
of attacks should not prompt elective colon resection as recurrence 
requiring emergent intervention is rare [61]. In fact, Yang et al. 
[62] examined the management and outcome of 113 patients with 
right sided colon diverticulitis over 10 years and demonstrated an 
uncomplicated recurrence rate of 20%. Add to this that Komuta et al. 
[45] in their report published in 2004 reported 20 percent recurrence 
rate on an average of 3 years of which 15 percent experienced a 
third attack and again all patients who recurred a third time had 
uncomplicated presentations and were successfully treated without 
operative intervention.

Having said the above, in treatment of right sided diverticulitis 
a patient-tailored approach should be adopted with exceptional 
consideration to the subgroup of high-risk patients. Patients must 
be adequately selected and the impact of the disease on the quality 
of life weighed against the risk of surgical intervention. Currently, 
resection or other intervention is applied when there is no response 
to an initial course of antibiotics, if percutaneous intervention is not 
feasible, unstable patients, and if complications develop. Finally, once 
conservative management has been decided, follow-up is required 
either by computed tomography scan, abdominal ultrasound 
or colonoscopy especially that with the non-operative approach 

the correct diagnosis remains uncertain and the need to rule out 
malignancy in a certain subgroup of patients is essential.

Conclusion
As the understanding of right sided diverticula has evolved so 

does its treatment options. Management should be tailored according 
to patient’s presentation. Elective resection should be considered 
based on patient preference, frequency of recurrences, duration and 
severity of symptoms after the attacks and the comorbidity of the 
patient or in cases where malignancy is suspected or can’t be ruled out. 
Complicated diverticulitis presenting as an abscess formation should 
be managed by percutaneous drainage when feasible or by surgical 
drainage if deemed not possible percutanously. Operative intervention 
is indicated in cases of patient instability or perforation. Non operative 
diagnosis of right-sided colonic diverticulitis is of utmost importance 
as most of the cases can be managed conservatively. Radiologists 
should be aware of the appearance of this disorder on computed 
tomography scan and ultrasound so that patients can be treated 
successfully. Further research is required to explore the indications for 
emergency and elective surgery and the optimal operative procedures 
for right-sided diverticulitis.
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