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ABSTRACT

Objective: Patients with acute diverticulitis (AD) have an increased risk of underlying
colorectal cancer (CRC), however those with uncomplicated AD may have the same
underlying population risk. Despite evidence suggesting these patients may not require
further endoscopy, published guidelines still recommended Colonoscopy as standard post-
diverticulitis management. A practical approach to the definition of bowel wall thickening may
improve negative predictability, a potential impediment to omitting colonoscopic followup.
Material and Methods: A 2-year (July 2016 — June 2018) retrospective study of patients
admitted with CT confirmed acute diverticulitis was conducted. CT findings were categorised
as ‘complicated’ or ‘uncomplicated’ and were correlated with the detection of cancer in sub-
sequent Colonoscopy or follow-up. Bowel thickening was defined as any bowel thickening
reported as such by the reporting Radiologist.

Results: Of a total of 431 patients, 67.7% (n=292) were seen to have had complicated AD
on CT with complication features of bowel wall thickening (61.2%), perforation (13.7%), or
an abscess (8.1%). Follow-up colonoscopic evaluation was conducted in 52.9% (n=228) of
total cases of AD. Six patients were found to have colorectal cancer on Colonoscopy, all in
complicated group although this was not statistically significant (p=0.18). Polyp detection
rates were similar between groups. Radiologist-reported bowel wall thickening was a feature
of all malignant diagnoses, and the only feature in 3 of the 6 patients.

Conclusion: The only CRC diagnoses were made in patients with complicated AD. There may
be scope to safely decrease the number of Colonoscopies performed in AD patients and the
use of Radiologist-reported bowel wall thickening may a practical improvement to local
definitions of complicated diverticulitis.
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INTRODUCTION

Acute diverticulitis (AD) accounts for a significant number of admissions in
modern acute surgical units. Most of these admissions are for lower grade
attacks (Hinchey grades 1 or 2) that often require conservative management
(£ antibiotics) or, at most, percutaneous drainage, and thus no histological
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confirmation of the diagnosis is made. As such, there
is a high reliance on Computed Tomography (CT) to
be confident of the diagnosis of AD rather than a
perforated colorectal cancer (CRC). Many societies and
guidelines recommend routine Colonoscopy following
AD, citing a higher risk of underlying malignancy.
However more recent literature raises the question as
to whether this is appropriate or necessary for all AD
patients (1-3). While the overall AD data supports there
being an increased risk of CRC diagnosis in these
patients, there may be low and high risk subsets that
could allow some patients to forego screening
Colonoscopy (4,5).

In Australia, colonoscopy access is getting increasingly
more difficult with issues such as a blowout in waiting
times with Covid-19, increasing uptake of the National
Bowel Cancer Screening Programme (NBCSP), and an
aging population. Australia and Aotearoa New Zealand
have been labelled as the countries with the highest
incidence of bowel cancer (6), hence the support and
promotion of the NBCSP. A recent overhaul of Medicare
billing numbers on Colonoscopy aims to decrease the
number of inappropriately short interval surveillance
Colonoscopies, in the hope that this helps alleviate
pressure on the Colonoscopy waiting list (7). Thus, it is
important to confirm a potential subset of AD patients
that may not require a Colonoscopy, not only to
decrease their individual management burden, but
to decrease the delay for other patients who have a
higher risk of CRC.

CT machines have continued to improve in quality
and with a minimum of 64-slice scanner technology
now widely used, the fine detail visible has allowed
certain CT signs to be used to define potential low risk
categories. These signs include the presence or absence
of free gas, abscess formation, fistula, obstruction,
stricture, and irregular bowel wall thickening. Using
these criteria, the proportion of patients considered
high risk may range between 7- 38% (8,9). Perhaps the
vast reduction in patients recommended for Colonoscopy,
and the risk of even a low number of patients that could
have a missed cancer has resulted in the lack of
firm guidelines. There is also debate regarding the
usefulness and inclusion of bowel wall thickening in the
definition.

This study proposes using a practical definition of
bowel wall thickening as reported by the reporting
Radiologist to aid in the delineation of a high risk group
that has a high sensitivity, giving the clinician more
confidence that omitting Colonoscopy for low risk
patients is safe. The aim of this study was to use this
definition and elucidate if the presence of high risk CT
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signs led to an increased rate of CRC in an Australian
single centre population and thus identify a local subset
of patients for whom Colonoscopy could be safely
foregone.

MATERIAL AND METHODS

This retrospective cohort study was conducted in a
large metropolitan teaching hospital in Melbourne,
Australia. A 2-year (July 2016 — June 2018) retrospective
study of patients admitted with CT confirmed AD was
conducted prior to the Covid-19 pandemic to allow
for a 12 month follow up without the bias of the
pandemic to confound the results. AD was categorised
as ‘complicated’ and ‘uncomplicated’ with respect to
certain CT features as reported by Consultant
Radiologists. Complicated diverticulitis was defined by
presence of at least one of the following features - wall
thickening, abscess, perforation, fistula, obstruction,
and stricture. Wall thickening was defined as positive
identification and reporting of this by the reporting
Radiologist. Perforation included localised/contained
perforation and free/uncontained perforation.

Patient data was obtained from electronic patient
records and analysed for demographics, relevant
personal and family history, imaging, and endoscopic
evaluation. Only those patients in whom a CT diag-
nosed AD were included. Colonoscopy reports were
retrieved from hospital electronic records, including
those performed elsewhere with imported results.

Presence of complicated and uncomplicated diverti-
culitis was correlated with the detection of neoplasia
in subsequent Colonoscopy. The primary outcome
measured was the incidence of colorectal malignancy
on follow-up endoscopy. In addition, the diagnostic
yield of Colonoscopy for advanced adenoma (AA) in
diverticulitis was also determined. AA was defined as
adenomas with size at least 10mm, histologically
with at least 20-25% villosity and/or high grade
dysplasia (10).

Descriptive statistics were prepared to summarize
the overall cohort, and to compare complicated and
uncomplicated AD. Differences between groups for
categorical variables were assessed using chi-squared
or Fishers Exact tests, while continuous variables were
assessed using Student’s t-tests. Stata version 17.0
(StataCorp, College Station, Texas, USA) was used to
conduct the statistical analysis with a p-value of
less than 0.05 was considered to indicate statistical
significance. Ethical approval was granted by the
institutional Office of Research and Governance (ALR
37.2017).
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RESULTS

A total of 431 patients were identified as having a
clinically and CT diagnosed acute colonic diverticulitis.
The mean age of patients was 58.7 years at time of
diagnosis and there was an even gender distribution
(table 1). In the majority of cases, AD was primarily
located in the sigmoid colon. Approximately one-third
(n=139) of the total cases were uncomplicated, where-
as two-thirds (n = 292) had complicated diverticulitis
(fig. 1). Wall thickening was the most common finding

Colonoscopy after Diverticulitis

in complicated diverticulitis, present in 90.4% of these
patients. In contrast, 12% had an abscess and 20.2%
had a perforation.

Of the 431 patients, 228 patients (52.9%) were
known to have undergone endoscopic evaluation,
within 1 year of their admission CT. The median time to
Colonoscopy was 53.5 days (interquartile range, 35 to
126 days). 204 patients (89.5%) had a complete colono-
scopic evaluation to the caecum, and histological
results are shown in table 2. There was no statistical
difference between groups in relation to any of the

CT confirmed AD (n=431)
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Figure 1 - Flow chart of patient identification and management
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Uncomplicated Complicated p-value

Table 1 - Demographics, n (%)
unless otherwise indicated

431 139 292

Male 218 67 (48.2%) 151 (51.7%)
remale A3 72 (51.8%) 1A (483%)
Location in bowel 0.050
Sigmoid 343 (79.6%) 100 (71.9%) 243 (83.2%)
Descending 65 (15.1%) 29 (20.9%) 36 (12.3%)
Transverse 6 (1.4%) 3(2.2%) 3 (1.0%)
Ascending 16 (3.7%) 7 (5.0%) 9 (3.1%)
.. Diffuse (minimum 3 areas) 10.2%) ... 0(00%) 103%)
CT findings of complicated diverticulitis
Abscess 35 (8.1%) 0 (0.0%) 35 (12.0%) <0.001
Wall thickening 264 (61.2%) 0 (0.0%) 264 (90.4%) <0.001
Perforation 59 (13.7%) 0 (0.0%) 59 (20.2%) <0.001
Table 2 - Polyp detection and Finding . Uncomplicated Complicated p-value
histological findings, n (%)  Hyperplasticpolyp ] 14 (19.4%) o 30(192%) 097 .
unless otherwise indicated  Sessile serrated adenoma 1.1.:4%) e B8 032 .
Tubular adenoma low grade dysplasia 19 (26.4%) 43(27.6%) 087 .
Tubular adenoma high grade dysplasia 0(0.0%) 000%) .. M
Cancer 0 (0.0%) 6 (3.8%) 0.10

histological diagnoses, although there was a trend
towards higher sessile serrated adenomata and cancer
diagnoses in the complicated diverticulitis group. Of
note, 6 patients were found to have an invasive malig-
nancy in the complicated diverticulitis group. No CRCs
were found in the 72 patients of the uncomplicated
diverticulitis group that underwent Colonoscopy.

All six cases of CRC detected on post-diverticulitis
Colonoscopy (ie 6228) were in the complicated diverti-
culitis group with specific features of these patients
described in table 3. Of note, three patients were under
50 years old, and three patients were over 50 years old
at the time of diagnosis; and five out of six patients
were men.

The reasons for no recorded Colonoscopy within 12

months of diagnosis of AD were recorded (table 4). A
prior Colonoscopy (within 24 months), patient refusal
and Colonoscopy done elsewhere were the most
commonly documented reasons.

DISCUSSION

Patients admitted with diverticulitis may have an
underlying CRC, which can simulate or be obscured by
AD (11,12). The current gold standard of CT evaluation
for diagnosis of diverticulitis may not conclusively
distinguish it from cancer (13,14), forming the rationale
for endoscopic evaluation. Multiple studies over the
last two decades have investigated the yield of colonic
evaluation after AD, resulting in heterogeneous

Cancer case Age Gender Location CT feature of complexity Endoscopy
in colon findings
Wall thickening Abscess Perforation

Casel ...%2 .M . Sigmoid ... o : RS
Case2 .M Fo Ascending . o : T AC,TALGD
Case3 .8 M . Sigmoid ... o ¥ e AC,SSA .

ase 4 25 M Sigmoid AC
Table 3 - Individual features C """ 569 """"" M """""" S gd """""""""" L - LA ACTALGD
of patients diagnosed DAY 2 Nmoe L OO . 311w

with colorectal cancer Case 6 9 M Sigmoid + + + AC

AC - adenocarcinoma; TA LGD - tubular adenoma with low grade dysplasia; SSA — sessile serrated adenoma
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Table 4 - Reasons for lack of follow up colonoscopy

Reasons Number (%)
Prior colonoscopy <24 months prior oo 68 (334)
Prior colonoscopy > 24 monthsprior  6@9)
Patient declined / failed to attend 33 (16.2)
Losttofolowvp 1G4
Patient frailty / comorbidty 23(113)
Not recommended by treating team 21(103)
Not scheduled, reason unknown 409
Colonoscopy performed at another hospital 2(15.7) .
Patient deceased prior to colonoscopy 5(2.4)

conclusions (5,10,15). Multiple international guidelines
recommend routine interval Colonoscopy after an
episode of AD to exclude malignancy (16-18). Yet other
international guidelines have challenged this recom-
mendation and published conflicting advice (19), and
others, such as the NICE guidelines, have conveniently
ignored the issue although have approved the Royal
College of Surgeons’ position of routine colonoscopy
for all (20,21). More recent studies have suggested low
risk groups, based on findings of complexity on CT,
whereby routine Colonoscopy post-AD may be safely
omitted, although in the case of the EAES and SAGES
guidelines, there is acknowledgement that not all
members will change their practice (4,5,9,22). This
study has statistically failed to confirm such a group,
however of note CRC was only found in patients with
complicated AD, although almost half the patients did
not undergo colonoscopic evaluation.

While the outcome of this study would suggest that
all patients should still undergo routine Colonoscopy
post-diverticulitis, the lack of statistical difference is
likely confounded by a relatively small cohort of
patients that underwent Colonoscopy. Simple power
calculations using the results from this study, and with
patients recruited into groups in a similar ratio, would
suggest a sample size of over 500 patients undergoing
Colonoscopy would be required to demonstrate a
statistically significant result. While this may have
potentially resulted in a type Il error in detection rates,
a review of comparable single centre studies with
smaller or similar cohort sizes, some over longer
periods, suggests relative credibility of results (23). The
result of a 3.8% adenocarcinoma detection rate in the
complicated group is still less than that reported by
large population studies for Colonoscopies with other
colorectal cancer risk symptoms which can be up to 4.1-
5.1% (24,25). Thus, a higher powered study is still
required to definitively answer the research question.

Wall thickening is a very common feature in AD and
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considered a high yield Colonoscopy indication (2).
Although there is a lack of consensus on this being a
true feature of complicated disease (26), it is notable
that all CRC cases in this study were reported to have
wall thickening on CT. Interestingly, 50% of these cases
had no other complication factor reported on their CT
scans. Multiple studies have considered various
descriptions of concerning wall thickening, including
irregular wall thickening (1), and wall thickening greater
than 15 mm (3). With the continued improvement in
definition with more modern CT scanners, perhaps it is
not appropriate to have a size criterion which may
become obsolete with time. With the lack of clarity on
this issue, all patients with Radiologist-reported wall
thickening were considered complicated diverticulitis
for the purposes of this study rather than use a set size
criterion, taking into account the highly honed skills of
Radiologists with ever increasing improvement in the
quality of scans. It, thus, relies on Radiologists reporting
when they believe the thickening may be out of keeping
with diverticulitis alone, and is worth mentioning. This
created an easy and practical measure which is easily
mass produced but may introduce bias depending on
local Radiologist expertise and reporting standards.
Furthermore, using this criteria appears to have
drastically increased the proportion of patients
considered complicated, with 67.7% of patients in this
study considered so compared with literature figures of
between 7- 38% (8, 9). Thus, the use of specific criteria
such as wall thickening may have to be institution based
rather than creating system wide rules across institu-
tions, but doing so may include more patients requiring
Colonoscopy and potentially increasing the safety
window in an era when guidelines are still reticent to
omit routine post-diverticulitis Colonoscopy. For those
opposed to change, omitting Colonoscopy in a third of
patients may seem more reasonable than omitting
Colonoscopy for most patients. An inter-observer
reliability study with Consultant Radiologists reporting
on the size of bowel wall thickening and then comparing
to the original report may further ascertain the
accuracy and bias of using the subjective reporting of
bowel wall thickening as we have suggested, and will be
considered by our research group in the future.

A breakdown of positive Colonoscopies in compli-
cated disease showed that among half of those with
wall thickening that underwent endoscopic evaluation
(141 of 264), 6 had cancer (4.2%). Other recognised
features of complexity that have been linked to
diverticulitis-mimicking CRC include diverticular perfo-
ration and abscess (3,4). These associations were
replicated by this study, whereby 2 (5.1%) among 39
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Colonoscopies in diverticular perforation harbored
cancer. Of the complex criteria, a diverticular abscess
was the highest risk feature with 3 (13.6%) among the
22 endoscopically evaluated abscess cases having an
underlying cancer. Performing a Colonoscopy after
diverticulitis which is complicated by perforation or
abscess should remain mandatory.

Early detection of AA is also considered a major
indication to perform Colonoscopy including in the
AD population (27). Many recent studies found no
statistical difference in AA detection rates between
overall AD and the normal population (5,15). Other
studies demonstrated equal rates in the uncomplicated
AD subset and the normal population (10,22).
Conversely, many studies cited a higher AA rate in
complicated AD compared to uncomplicated AD and
to normal population (8). A histological analysis of
polyps in AD detected in this study revealed just over
3% to be AA, not far off from various recent literature
reporting this to range from 3.9 — 10.6% in AD
(4,8,10,23), and not significantly different to
incidence of AA in normal population ranging from
3.28 — 7.7% (10,28). The data also highlighted an
obvious, though statistically not significant, trend
towards higher sessile serrated adenomata in compli-
cated versus uncomplicated AD (n = 6 vs 1), in
keeping with similar research as above. It is uncertain
as to the pathophysiological connection between
complicated AD and AA, however these comparisons
are clearly worthwhile establishing to confirm the
safety of excluding Colonoscopy in the uncomplicated
cohort.

Of note, almost half of the patients identified in this
study did not undergo Colonoscopy within 12 months
of AD diagnosis. The highest group of these were
patients who underwent Colonoscopy within the 24
months prior to diagnosis. This time period has been
recommended in 2021 guidelines by the Victorian
government through Safer Care Victoria (29). There is,
however, no great evidence to support any particular
time period which could be considered safe, and
current guidelines would suggest 5 years is safe for
standard surveillance Colonoscopy following a diagnosis
and removal of a low grade adenoma. However,
diverticular disease remains a known higher risk factor for
missed/interval colon cancers(30). Future studies and
guidelines may also like to explore additional features
such as GP surveillance for ongoing symptoms,
anaemia and/or with faecal occult blood tests in
patients deemed suitable to omit Colonoscopy, for an
added level of safety.
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CONCLUSION

In conclusion, this study found no statistical
difference in CRC detection between low and high risk
groups based on CT findings, however it is notable that
the only CRC diagnoses made were in patients with
complicated AD and the possibility of a type Il error is
not excluded. Given the low diagnostic yield of
Colonoscopy for advanced neoplasia in uncomplicated
diverticulitis and considering the low but real risk of
morbidity and mortality that invasive procedures carry,
there may be scope to safely employ a more selective
approach to Colonoscopy in uncomplicated diverticuli-
tis. The novel use of Radiologist-reported bowel wall
thickening may be a practical and useful positive
predictive tool in the definition of complicated
diverticulitis. This is also likely to help target colono-
scopic resources to those at greatest risk of CRC.
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