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Segmental colitis associated with diverticulosis: is it the 
coexistence of colonic diverticulosis and inflammatory bowel 
disease?

John Schembria, John Bonelloa, Dimitrios K. Christodouloub, Konstantinos H. Katsanosb, Pierre Ellula

Mater Dei Hospital, Malta; University of Ioannina, Ioannina, Greece

Abstract Segmental colitis associated with diverticulosis (SCAD) is an inflammatory process that affects 
colonic luminal mucosa in segments that are also affected by diverticulosis. Its prevalence varies 
between 1.15% and 11.4% amongst those suffering from diverticular disease (DD). Being closely 
associated with DD, it is slightly commoner in males and usually presents in the sixth decade of life. 
Although the exact pathogenesis of SCAD is unknown, it is probably heterogeneous and includes 
mechanisms that also play a part in inflammatory bowel disease (IBD). The clinical presentation is 
non-specific and similar to that of other pathologies involving the sigmoid colon, and its diagnosis 
is based on endoscopic findings in correlation with histology. Currently, there are no guidelines for 
its management, which is usually based on the administration of salicylates and antibiotics, with 
surgery being reserved for refractory cases. The rarity of SCAD may be multifactorial: whereas 
milder forms go undiagnosed or are attributed to DD, more severe forms can be misdiagnosed 
as IBD. This latter distinction is an important one to make, since SCAD and IBD differ as regards 
their natural history and prognosis, while very often no long-term medications are required in 
SCAD.
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Introduction

Diverticular disease (DD) is a common condition that is 
associated with a western lifestyle [1]. Its prevalence increases 
with age and, depending on the diagnostic methods employed, 
can be as high as 45% in those over 70 years of age, but it can 
also affect younger people under 40 years old [2]. Inflammatory 
bowel disease (IBD) is less common, with the highest reported 
prevalence in the US and Europe being 0.5% and 0.8% 
respectively [3]. Whereas IBD’s onset is typically between 20 
and 40 years of age, a second peak seen in older age accounts 

for 10% to 15% of cases [4]. Unsurprisingly, the two conditions 
often coexist; however, DD may also give rise to complex 
inflammatory changes of its own that can closely mimic 
IBD. Diverticular colitis, or segmental colitis associated with 
diverticulosis (SCAD), has been described as a separate clinical 
entity for the past few decades, with early reports of a possible 
association between DD and IBD dating back to the 1960s [5]. 
Prior to this, DD was only considered as an inflammatory 
condition when inflammation of a diverticulum (diverticulitis) 
or adjacent subserosal tissues (peridiverticulitis) was present.

SCAD can be defined as active chronic inflammation in 
colonic segments affected by DD, namely the occurrence 
of luminal mucosal inflammation, whether or not there is 
evidence of inflammation within and/or around the diverticula 
themselves.

Epidemiology

Given the frequency of diverticulosis, this form of 
inflammation seems to be comparatively unusual. Because 
of the general lack of awareness and overlap with other 
conditions, the exact prevalence of SCAD is difficult to 
determine. The reported prevalence varies between 0.25% and 
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1.4% in the general population and 1.15% to 11.4% amongst 
those suffering from DD. Being closely associated with DD, it 
is not surprising that the mean age at diagnosis in all of these 
studies was in the early to mid 60s [6,7]. There also seems to be 
a slightly higher male preponderance, with one meta-analysis 
showing that 58.7% of 486 diagnosed cases were men [8]. 
Whereas the male to female ratio in IBD is similar, gender 
ratios in DD seem to vary depending on the age group under 
study, showing a transition from male to female preponderance 
with increasing age [9,10].

Pathogenesis

The exact pathogenesis of SCAD remains unclear, but it is 
most likely to be multifactorial. Various potential mechanisms 
have been described, including mucosal prolapse, fecal stasis, 
and localized ischemia [11]. Fig. 1 summarizes the interaction 
of the various proposed pathophysiological mechanisms.

Diverticulosis is accompanied by muscle hypertrophy and 
bowel shortening, which in turn lead to mucosal redundancy. 
The pressure effects applied to the excessive mucosa lead to 

polypoid lesions and inflammatory changes characteristic of 
mucosal prolapse [12].

Overlap with ulcerative colitis (UC)

By no means can all cases of SCAD be attributed to mucosal 
prolapse alone, since the pathological changes described can 
vary from mild non-specific inflammation to intense active 
inflammation with crypt abscesses, crypt distortion and 
pronounced chronic inflammation, closely mimicking active 
chronic UC. Suggested mechanisms for this similarity have 
included relative ischemia of the sigmoid colon and changes 
in bacterial flora related to stasis [13]. Areas exposed to fecal 
stasis, such as the rectum, but also blind-ending structures 
such as the cecum, are prone to be exposed to increased 
fecal bacterial mucinase activity. This has been linked to 
the pathogenesis of UC, but it could also be an underlying 
mechanism in SCAD, because of the fecal stasis that occurs in 
diverticular segments [14].

Not only can the condition closely mimic the histological 
changes of UC, but also SCAD can precede the onset 
of conventional UC with rectal involvement, although 
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this progression has so far been described only in case 
reports [15,16]. Further adding to the confusion is the fact that 
UC with relative rectal sparing has become a fairly recognized 
entity, though uncommon [17].

Overlap with crohn’s disease (CD)

Whereas clinical evidence suggests that CD and 
diverticulosis coexist more often than would be expected by 
chance, pathological evidence suggests otherwise, and this 
association may in fact be an exaggeration [14]. Older patients 
diagnosed with CD are more likely to suffer from distal colitis 
and proctitis rather than the small bowel and proximal large 
bowel involvement seen in younger patients [18]. CD can also 
preferentially affect areas of DD, in some patients even giving 
rise to diverticulitis. At times the distinction between the 
two is only possible at the time of surgery or on histological 
examination of the resected specimen [19].

Patients with diverticulosis are generally in an older age 
group and are likely to have coexistent atheromatous disease. 
The impact of relative ischemia and changes in bacterial flora 
due to diverticulosis may cause the CD-like inflammatory 
response in the sigmoid colon. Indeed, the fact that patients 
with coexistent DD and CD in surgical case series seem to 
have a good prognosis, with no evidence of CD recurrence 
elsewhere, raises the legitimate question of whether a 
proportion of these patients had DD with pathological 
mimicry of CD. All three pathological hallmarks of CD, 
i.e., transmural inflammation, epithelioid cell granulomas and 
fissuring or fistula formation, can in fact be seen as a result of 
DD alone. In an effort to make the distinction in individuals 
suspected of having both CD and DD, the remainder of their 
gastrointestinal tract should be investigated for evidence of 
CD elsewhere [20].

Diagnosis and classification

Laboratory investigations (full blood count, erythrocyte 
sedimentation rate, C-reactive protein, stool inflammatory 
markers, e.g.,  calprotectin) and cross-sectional imaging are 
non-specific and only offer some help in ruling out differentials 
such as malignancy, and infective or ischemic colitis, since 
these can present with similar lower gastrointestinal symptoms 
to SCAD. A thorough drug history is also important in order to 
rule out colitis due to non-steroidal anti-inflammatory drugs. 
The mainstay of SCAD diagnosis is endoscopy. The endoscopist 
needs to inform the pathologist of any index of suspicion based 
on clinical presentation and endoscopic findings.

Based on endoscopic features, SCAD has been classified 
into four different subtypes (Table 1) [21]. In this hallmark 
study, histological changes correlated well with the different 
macroscopic findings observed and it is safe to assume 
that different mechanisms underpin the changes seen in 
the different categories. Sparing of the diverticular orifices 
from inflammation is a unifying feature between all SCAD 
subtypes; this might help distinguish the condition from IBD, 
especially since all of the histological parameters typically 
observed in IBD can be present in SCAD, though to a milder 
extent [22]. Those with a UC-like pattern, i.e. types B and D, 
have histological changes usually seen in UC with chronic 
changes in the lamina propria, including basal plasmacytosis, 
goblet cell depletion, distortion of crypt architecture, cryptitis, 
crypt abscesses, and crypt hemorrhage. Patients with a CD-
like pattern demonstrate the highest intragroup histological 
variability. Only half of them have the chronic transmucosal 
inflammation usually associated with CD, the rest having 
florid lymphoid follicles in the lamina propria and nonspecific 
inflammatory infiltrates [21]. Even though no patients in 
this group had noncaseating granulomas, which is one of 
the hallmarks of CD, this finding alone cannot be used to 

Table 1 Segmental colitis associated with diverticulosis subtypes and distinguishing features

Feature Type

Pattern A B C D

Crescentic fold Mild-to-moderate UC-like CD-like Severe UC-like

Macroscopic
appearance

Red round lesions 0.5-1.5 cm
at top of mucosal folds

Diffuse loss of vascular 
pattern, edema,
hyperemia and pinpoint 
erosions

Isolated aphthous 
ulcers

As in B but more severe 
with diffuse ulceration
and reduced caliber of 
lumen

Histological
appearance

No architectural crypt 
distortion

Crypt distortion present 
together with
Chronic changes in lamina 
propria

Highest variability. 
Transmucosal
inflammation with 
microfissures

Crypt distortion 
present together with
chronic changes in 
lamina propria

Cellular
changes

Neutrophil and lymphocyte
infiltrates limited to crypt 
epithelium

Crypt abscesses and goblet 
cell depletion

Lymphoid follicles and
non-specific infiltrates

Crypt abscesses and 
goblet cell depletion

Diverticular 
sparing

Yes Yes Yes Yes

CD, Crohn’s disease; SCAD, segmental colitis associated with diverticulosis; UC, ulcerative colitis
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distinguish between the two, since it is increasingly recognized 
that histological changes in adult CD can vary greatly, with less 
than one fourth of newly diagnosed cases having evidence of 
granulomatous inflammation [23,24].

Clinical features

SCAD can present with rectal bleeding that is either fresh 
or altered, chronic diarrhea or cramping abdominal pain, and 
up to a third of patients have more than one symptom at the 
time of diagnosis. Systemic features, such as leukocytosis, fever 
and weight loss, are rare [25]. Whereas diarrhea is commoner 
in type A disease, patients with type C and D are more likely to 
experience rectal bleeding. Unlike the relapsing and remitting 
nature of IBD, the clinical course of SCAD is thought to be more 
benign, with a significant proportion recovering completely, 
at times without the need of any treatment and without 
recurrence [26]. Out of the four categories, types A and C run 
the most benign course, whereas patients with type B or D 
SCAD are at a higher risk of relapse. Hence, medical treatment 
in the latter two subtypes should be strongly considered [27].

Treatment

The optimal treatment for SCAD is still undefined and is largely 
based on case series and indirect experience from treatment of 
IBD. First line treatment is usually medical and traditionally this 

has included the use of antibiotics, salicylates, or a combination 
of the two together with a high-fiber diet. In contrast to IBD, 
immunosuppressant medications, including corticosteroids, are 
rarely required in SCAD [28]. It is the authors’ opinion that if 
the disease is running an aggressive course with no response 
to conventional first line therapy, this should raise suspicion of 
whether one is in fact dealing with a case of misdiagnosed IBD.

Based on an analysis of 57 patients from the two largest 
series at the time, Rampton suggested treating patients in whom 
SCAD is not severe enough to warrant surgery with a first line 
of high-fiber diet and/or antibiotics such as metronidazole 
400 mg t.i.d with ciprofloxacin 500 mg b.i.d for a week. 
Second-line treatment would then comprise aminosalicylates 
in conventional doses, as used in IBD [29].

More recently, in a small, open-label and unblinded study 
that evaluated 12 consecutive patients, Tursi et al concluded 
that acute mild to moderate diverticular colitis can be treated 
with a combination of beclomethasone dipropionate (BDP) and 
the probiotic VSL#3. The treatment regimen consisted of BDP 
10 mg/day for 4 weeks and VSL#3 2.5 g/day for 15 consecutive 
days. This was followed by BDP 5 mg/day for a further 4 weeks 
plus VSL#3 2.5 g/day for a further 15 days per month. VSL#3 
was administered for only 15 days per month, since this 
is long enough to guarantee persistence of bacteria in the 
gastrointestinal tract for about 2 weeks after discontinuation 
of treatment. Results were promising, with 10 patients out of 
12 already achieving symptomatic remission at week 4 [30].

In another study by the same author, patients with SCAD were 
treated with either BDP/VSL#3 or oral mesalazine at 2.4 g/day 
for 4 weeks, depending on whether they had more (types B and 
D) or less (types A and C) severe disease subtypes. Maintenance 
of remission was with mesalazine 1.6 g/day, with the addition of 
VSL#3 in the former group. Whereas all patients with types A, 
B and C achieved remission, 3 of 4 patients with type D did not 
respond to induction and required systemic steroids in the form 
of prednisolone 1 mg/kg/day for 10 days. Patients with SCAD 
types B and D were also at a higher risk of relapse [27].

Surgery is usually reserved for cases that are refractory to 
medical treatment, though it is always possible that these cases 
represent IBD that was initially misdiagnosed as SCAD [31]. 
As in IBD, tumor necrosis factor (TNF)-α has been shown 
to be overexpressed in DD, particularly when inflammation 
is also present [32]. Even though this means that anti-TNF 
medications could be used for induction of remission in 
refractory cases, to date this has only been reported once in the 
literature [33]. Table 2 summarizes the above information in a 
stepwise treatment algorithm.

Concluding remarks

The rarity of SCAD in everyday practice and in the literature 
probably stems from the fact that milder forms go undiagnosed, 
whereas more severe forms can be misdiagnosed as IBD or 
diverticulitis. Increased awareness about the condition and 
better liaison between the endoscopist and pathologist would 
help in making an accurate diagnosis more frequently. Even 

Table 2 Treatment algorithm for segmental colitis associated with 
diverticulosis

Treatment Duration

1st line*

Step 1 Ciprofloxacin 500 mg b.i.d. + 
Metronidazole 400 mg t.i.d.

7 days

Step 2 Mesalazine 2.4-3.2 g/day** 4 weeks

Maintenance Mesalazine 1.6 g/day

2nd line

Step 1 BDP 10 mg/day+VSL#3 2.5 g/day 
for 15 consecutive days

4 weeks

Step 2 BDP 5 mg/day+VSL#3 2.5 g/day 
for 15 consecutive days

4 weeks

Maintenance Mesalazine 1.6 g daily+VSL#3 2.5 g 
daily 15 days/month

3rd line***

Step 1 Prednisolone 1 mg/kg/day 10 days

Step 2 Surgery if steroid-refractory or 
steroid-dependant

*Together with a high-fiber diet
**Step 1 and Step 2 together if recurrent symptoms or incomplete response
***Reconsider diagnosis and look for evidence of IBD
BDP, beclomethasone dipropionate; IBD, inflammatory bowel disease; 
SCAD, segmental colitis associated with diverticulosis



Annals of Gastroenterology 30

Segmental colitis associated with diverticulosis  261

though cases of SCAD misdiagnosed as IBD will probably 
respond to conventional IBD treatment, it is still important to 
make the distinction between the two, since the natural history 
and prognosis of the two conditions vary significantly. Very 
often, no long-term medications are required in SCAD.

Since most literature on the topic comes from western 
countries where DD is primarily left-sided, SCAD is usually 
thought of as inflammation of the sigmoid colon with sparing 
of the rectum and proximal colon [22]. DD in Asian countries 
is predominantly right sided; however, there are no data on 
whether such patients with right colonic diverticulosis are still 
prone to developing the same patterns of segmental colitis. 
Contrasting these two populations could lead to a better 
understanding of the underlying pathogenesis.

Whether SCAD exists as a separate entity or whether it 
belongs on a spectrum with IBD is still unclear. Cases with 
overlapping findings, or those with SCAD preceding florid 
IBD, present an interesting opportunity to better understand 
the pathogenesis of both conditions. Better understanding of 
the disease and its optimal management will only be possible 
with increased awareness amongst clinicians. A multicenter 
collaboration with prospective patient recruitment would 
provide a solid basis for further research into the causes, 
behavior and optimal treatment of this multifaceted disease.
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