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Use of CT Imaging in Acute Diverticulitis
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Abstract

Background: Acute colonic diverticulitis is generally considered to be a clinical diagnosis, however the use of CT (computed to-
mography) imaging in diverticulitis is becoming more common to exclude complicated diverticulitis.

Objectives: To assess the use of CT imaging in the acute presentation of suspected colonic diverticulitis and whether clinical man-
agement was altered depending on imaging findings.

Methods: Retrospective audit of all patients admitted to Flinders Medical Centre with a clinical diagnosis of acute colonic divertic-
ulitis in ED or following investigation with CT between July 2011 and February 2012.

Results: A total of 79 patients were suspected of having diverticulitis. 57(72.2%) patients were confirmed to have diverticulitis follow-
ing imaging of which 46 (80.7%) patients had simple diverticulitis and 11 (19.3%) patients had complicated diverticulitis (perforation
n =7[12.3%]; abscess n =4 [7.0%]). Overall only 6.3% of patients required radiological or surgical management for their presentation.
Conclusions: There is an overuse of CT in the investigation of acute diverticulitis with limited change in clinical management as
only 6.3% of patients required surgical or radiological intervention. We suggest medical management with intravenous antibiotics
and bowel rest with imaging indicated after 72 hours if no clinical improvement (or earlier if warranted by the clinical status).
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1. Background

Acute colonic diverticulitis is a commonly encoun-
tered condition that is estimated to affect 10% - 20% of pa-
tients with diverticulosis at some stage (1). The prevalence
of diverticulosis is around 10% in patients younger than
40 years and is believed to be up to 60% in patients who
are 80 years of age or older (2). Although acute colonic di-
verticulitis is considered a clinical diagnosis, some sources
suggest that the sensitivity of diagnosing acute diverticuli-
tis on clinical examination alone is only 64% (3). Despite
this, imaging is generally only encouraged when there is
concern that the presentation may be one of complicated
diverticulitis (i.e. diverticular abscess or perforation). Sev-
eral studies have suggested clinical scoring systems to aid
clinicians when deciding on whether imaging will change
patient management (4, 5). Imaging in colonic divertic-
ulitis remains a controversial issue as some observers sug-
gest that computed tomography (CT) should be initiated
within 48 hours from the onset of symptoms - regardless
of the clinical picture or whether treatment had been com-
menced -in order to rule out perforation or abscess early in
the presentation and improve clinical outcomes (6).

There has been concern about the widespread use of

CT and the radiation risks associated with this. Some stud-
ies estimate that one CT scan of the abdomen and the ra-
diation exposure from that (in a 25 year old) may induce
cancer in 1/900 patients and fatal cancer in 1/1800 patients
(7). with this in mind, Flinders Medical Centre (FMC) devel-
oped a protocol aiming to minimise unnecessary CT imag-
ing for diverticulitis by introducing a time delay for clin-
ical response. This protocol suggests imaging (CT of the
abdomen and pelvis) after 72 hours if there has been no
clinical improvement despite intravenous antibiotics and
a thorough medical review. However there is provision for
the use of plain radiographs of the abdomen or chest early
in the presentation if the clinician has a differential diag-
nosis of perforation or bowel obstruction and if the patient
is older than 50 years of age.

Another important aspect is the consistent reporting
of CT imaging requested for acute diverticulitis. Consis-
tent reporting allows treating teams the opportunity to
make well-informed and appropriate clinical decisions.
Ambrosetti et al. (8) published guidelines for radiologists
who are reporting on CT scans for diverticulitis. The au-
thors felt that certain findings on CT could be used to rea-
sonably predict failure of medical therapy and any early or
late complications. It was suggested that bowel wall thick-
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ening greater than 5 mm and inflammation of pericolic fat
was indicative of moderate diverticulitis whereas evidence
of pericolic abscess, any extraluminal air or contrast leak-
age was suggestive of severe diverticulitis.

2. Objectives

With this study we wanted to assess the yield of CT
for the investigation of acute colonic diverticulitis and
whether the use of imaging changed clinical management.

3. Methods

A retrospective review was performed and study co-
hortselected by identifying all admissions to Flinders med-
ical centre, Adelaide (between July 2011 and February 2012)
that had a diagnosis (clinical or radiological) of divertic-
ulitis after presenting to the emergency department (ED).
Areview of patient management during their hospital ad-
mission including clinical management, CT imaging and
whether management was altered on the basis of CT find-
ings, were undertaken and recorded. Exclusion criteria
were any patient who was found to have a diagnosis other
than diverticulitis during inpatient investigation or re-
peated admission with diverticulitis within the study pe-
riod.

FMC has a diverticulitis treatment protocol whereby
patients diagnosed and admitted with colonic diverticuli-
tis are given metronidazole 500 mg Q12H IV, ampicillin 1
gm Q6H IV and gentamicin 4 - 6 mg/kg daily IV. Diverti-
culitis patients with a penicillin allergy are reviewed by
the FMC Infectious Disease team and their antibiotic treat-
ment changed appropriately. Furthermore, this protocol
states that all patients should undergo a CT scan of the
abdomen if there is no improvement in their clinical sta-
tus following 72 hours of IV antibiotics and bowel rest.
All patients that had a CT scan of the abdomen had the
imaging reviewed and findings documented, including
whether or not the Ambrosetti diverticulitis grading sys-
tem had been used when reporting CT scans and whether
imaging results affected clinical management (i.e. opera-
tive or non-operative management) and ultimately, overall
patient outcome.

Univariate and multivariate analysis of patient data
was undertaken using SPSS v.23.0 with Chi-square and t-
tests to assess for statistical differences in the patient
groups.

Ethics approval for this project was granted by the
Southern Adelaide clinical human research ethics commit-
tee.

4. Results

For the specified time period, a total of 79 patients with
an ED diagnosis of acute colonic diverticulitis were identi-
fied (Figure1). There were 22 patients (27.8%) excluded from
the final cohort. These patients had an initial clinical diag-
nosis of diverticulitis but following further investigation
as inpatients, were found to have other diagnoses. These
included abdominal pain unspecified (n = 3), ureteric cal-
culus (n =3), small bowel obstruction (n =3), gastroenteri-
tis (n =2) and large bowel obstruction (n=1).

Total Cases
79
I
Diverticulitis
57

Simple Complicated
46 (80.7%) 11(19.3%)

Other Diagnosis at
Discharge
22

Perforation
7(12.3%)

Abscess
4(7.0%)

Figure1. Total Cases of Suspected Diverticulitis on Clinical Diagnosis and Confirmed
Cases Following Imaging

Therefore our final cohort had 57 patients with a diag-
nosis of diverticulitis (clinical or radiological), 46 (80.7%)
of which were simple and 11 (19.3%) complicated (abscess n
= 4 [7.0%], perforation n = 7 [12.3%]). In our cohort, the av-
erage age was 63.8 years (range 35 - 87 years), 66.7% of the
cohort was male and 36.8% were diabetic patients. Univari-
ate analysis could not find any statistically significant dif-
ferences between the simple and complicated diverticuli-
tis groups.

There were 46 computed tomography (CT) scans of the
abdomen and pelvis at Flinders medical centre. Four pa-
tients had more than two CT scans during their admission
whilst one of those patients had three CT scans during his
admission.

Overall 78.3% of CT scans for diverticulitis were or-
dered outside of the suggested FMC protocol for acute di-
verticulitis. This was broken down as 22 CT (47.8%) scans
being requested within 24 hours of review by a medi-
cal officer, 29 (63.0%) scans within 48 hours and 36 scans
(78.3%) within 72 hours. Emergency medical teams only ac-
counted for a small proportion (8.7%) of requests. Surgical
teams requested the greatest proportion of CT scans of the
abdomen/pelvis (91.3%) with surgical registrars ordering
65.2%. In addition, most CT scans requested outside of the
suggested protocol were requested by surgical registrars
(78.9%) and all surgical RMO requested CT scans were out-
side of the suggested protocol. Interestingly surgical con-
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sultantsrequested 6 out of 8 scans outside of the suggested
diverticulitis protocol. However those 6 cases revealed two
cases of complicated diverticulitis whilst the other 2 cases
resulted in alternate diagnoses (suggesting strong clinical
suspicion of either complicated diverticulitis or an alter-
nate diagnosis). Merely 35.5% of CT imaging performed to
exclude complicated diverticulitis, confirmed the diagno-
sis(P=0.18). Only 10 CT(21.7%) scans were requested accord-
ing to protocol and of those, 5 (50%) revealed complicated
diverticulitis.

Overall only 5 (6.3%) of the 79 patients with an initial
diagnosis of acute colonic diverticulitis required surgical
or radiological intervention (P = 0.07, 95% CI 0.32 - 1.81).
All other patients improved with conservative manage-
ment (i.e. IV antibiotics, bowel rest and supportive care)
and were discharged home with appropriate follow up. In
terms of surgical management, two of the four patients
had a Hartmann'’s procedure performed for perforated di-
verticulitis, one had a laparotomy for abscess drainage and
one had an anterior resection for recurrent diverticulitis.
Furthermore there was only one interventional procedure
(drainage of presacral collection for complicated divertic-
ulitis) performed.

On review of the consistency of CT reporting we found
that only 20 out of 46 (43.5%) reports addressed all the cri-
teria recommended by Ambrosetti et al. (8).

5. Discussion

The FMC medical imaging department developed the
diverticulitis protocol in conjunction with the surgical de-
partment as there was subjective evidence of the inappro-
priate use of imaging for colonic diverticulitis with mini-
mal or no change in patient management. Since the pro-
tocol had been established it was thought that there was
poor adherence to this and that it had made little differ-
ence to the number of requests for CT to rule out compli-
cated diverticulitis. This audit revealed a number of inter-
esting findings regarding the use of CT imaging in acute
diverticulitis.

Firstly, a large proportion (78.3%) of CT imaging for
colonic diverticulitis was requested outside of the estab-
lished Flinders medical centre protocol. Unsurprisingly,
surgical registrars and surgical resident medical officers
accounted for the largest proportion of requests with
emergency team requests in total only accounting for 8.7%.
This suggests that there were many inexperienced surgical
staff likely unaware of the protocol for diverticulitis and
who request imaging early on in a patient’s presentation.
We confirmed the difficulty in diagnosing diverticulitis on
clinical suspicion alone as 27.8% of patients initially sus-
pected of having acute diverticulitis turned out to have a
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different diagnosis following imaging. Also, the clinical
difficulty in diagnosing the severity of diverticulitis was il-
lustrated by the fact that only 35.5% of CT scans requested
for suspected complicated diverticulitis was positive. Our
findings therefore underline the importance of clinical ex-
perience. We found that 75% of requests for CT imaging
by surgical consultants was outside of the protocol, how-
ever all those requests revealed either complicated diverti-
culitis or an alternate diagnosis. This suggests that experi-
enced staff minimizes unnecessary imaging.

Secondly, the vast majority of cases (simple and com-
plicated diverticulitis) improved with non-operative man-
agement i.e. intravenous antibiotics, bowel rest and sup-
portive care. Surgical intervention was only required in
6.3% of cases (4 patients had operative procedures, one pa-
tient had imaging guided drainage of a diverticular ab-
scess, P=0.07). Although this was not a statistically signif-
icant result, the trend is towards significance and a larger
patient cohort would have been useful. This confirms that
surgical and interventional management is only needed in
a very small percentage of patients and that medical man-
agement alone is associated with a favourable outcome in
the majority of patients without the need for imaging and
radiation. We did find it surprising that there was only one
imaging guided drainage of a diverticular abscess as anec-
dotal evidence would suggest this number to be higher.
This was contributed to an anomaly of the data set.

Thirdly, there was inconsistency in terms of the report-
ing of CT imaging for the investigation of the grade of di-
verticulitis. Ambrosetti et al. published a paper with a
suggested protocol for the reporting of CT scans of the ab-
domen and pelvis for diverticulitis with the aim of stan-
dardizing reporting. It was suggested that standardised re-
porting might improve patient management by highlight-
ing key features for the surgical team to aid management
decisions. We found that only 43.5% of CT reports com-
mented on the four parameters suggested by Ambrosetti
et al. (8). This suggests that many radiologists may not be
aware of the published paper by Ambrosetti et al. (8). By
raising awareness amongst radiologists and their trainees
alike it should be possible to standardize reporting for
acute colonic diverticulitis. Initially it may even be worth-
while to establish a diverticulitis reporting template.

Following these results, we feel that by educating ju-
nior doctors about established protocols and appropriate
requesting of imaging we may minimize unnecessary radi-
ation exposure to patients and associated financial costs.
Our suggestion is that the most appropriate use of imag-
ing in diverticulitis would be in a supplemental role where
the likelihood of change in clinical management needs
consideration. This audit has highlighted the overuse of
CT in acute colonic diverticulitis as a significant problem
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whereby only 6.3% of patients required any surgical or ra-
diological intervention. Therefore large amounts of time
and limited resources are being used inappropriately as
well as exposing patients to unnecessary ionizing radia-
tion and contrast.

There were some limitations identified within this au-
dit. These include the accurate identification of initially
clinically suspected diverticulitis patients (those present-
ing with left-sided pain). These patients are generally ex-
pected to enter the diverticulitis pathway; however this
largely depends on their clinical presentation and the
experience-level of the medical officer reviewing them.
Also we did not include those patients who presented
atypically (e.g. right sided pain) and have excluded those
patients who had an incidental finding of diverticulitis
whilst being admitted for other medical reasons.

In conclusion, we suggest that the goal in acute colonic
diverticulitis is to reserve CT of the abdomen and pelvis
for (1) atypical presentations requiring CT after surgical re-
view and (2) those patients not responding to conservative
treatment after 72 hours. Due to the natural history of di-
verticulitis, imaging is not otherwise indicated. We also
need consistent reporting to guide treating teams in pre-
dicting patients at risk of complication. Further studies
looking at the cost effectiveness of imaging in acute diver-
ticulitis will also be useful.
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