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Comparison of Computer Tomographic Findings Associated with Appendiceal Abscessand Colon Adenocarcinoma
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Introduction

The patients who had an uncertain diagnosis of appendiceal abscess were
concerned about malignancy. Consequently, computer tomography (CT)
scan was important to differentiate benign from malignant conditions.
The aim of this study was to compare the CT findings associated with
appendiceal abscess and right-sided colonic adenocarcinoma.

A retrospective study of patients who first diagnosed with appendiceal
abscess and underwent abdominal CT scans. The patients were divided
into two groups based on the pathological results, which included the
appendiceal abscess group and the right-side colonic or cecal cancer
group. CT findings were compared between the two groups, including
intra-abdominal collection, lymph node enlargement, identification
of abnormal appendix, appendix size, presence of fecalith, cecal wall
thickness, abnormal free air, fat reticulation, colonic mass, peritoneal
nodule, liver metastasis, and ascites.

A total of 120 patients were included. Eighty-six patients were in
appendiceal abscess group and 34 patients were in the right-side
colonic or cecal cancer group. The CT findings which increased risk
of the appendiceal abscess were the intra-abdominal collection, larger
size of the abdominal collection, abnormal appendix, and fecalith
(p-value <0.001, 0.010, <0.001, and 0.004 respectively). The CT finding
that increased risk of cancer were cecal wall thickness, lymph node
enlargement and colonic mass (p-value <0.001, 0.002 and <0.001
respectively). Multivariate analyses that increased risk of appendiceal
abscess were intra-abdominal collection (p-value 0.047) and identified
abnormal appendix (p-value <0.026).

Abnormal appendix and intra-abdominal collection were the CT findings
favored appendiceal abscess. Conversely, the colonic mass increased
the risk of right-side colonic or cecal carcinoma.

Appendiceal abscess, right-side colonic adenocarcinoma, cecal carcinoma,

computer tomography, CT finding.

The appendiceal abscess was controversial. Immediate surgery was performed

complicated after the patients who diagnosed  in some patients. However, most patients who

with acute appendicitis. The incidence of underwent early surgery often performed

appendiceal abscess formation was 2-7%." ?  exploratory laparotomy with ileocecectomy

The management of this condition was or right-side hemicolectomy due to these
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conditions could not be differentiated from
malignancy, thus oncologic resection should be
performed. Nowadays, the management of
appendiceal abscess is non-surgical treatment
followed by interval appendectomy after malignancy
has been excluded by colonoscopy.” **
Although, the interval appendectomy
was performed for preventing the recurrence of
appendicitis but the risk of recurrence was shown
relatively small.”® Some previous study was
supported non-surgical treatment without interval
appendectomy in patients who diagnosed with
appendiceal abscess or phlegmon.”
However, in patients who had
uncertainly diagnosed appendiceal abscess and
were concerned about the malignancy of
the right-side colon, immediate surgery with
right-side hemicolectomy and oncologic resection
should be performed even though the surgery
was increased acceptable morbidity.""”
Recently, computer tomography (CT)
was developed with high quality which had
helpful and improved the diagnosis of abdominal
lesions especially acute appendicitis with
complications. However, the CT finding of acute
appendicitis with complications could be seen
in an appendiceal abscess or phlegmon
formation, or malignant process especially
right-side colonic cancer which involved the
appendix."""* Consequently, imaging especially
a CT scan was an important role to differentiated
benign from the malignant lesion for further
management. The aim of this study was to
compare the CT findings associated with
appendiceal abscess and right-side colonic
adenocarcinoma in order to aid the treatment

process.

Materials and Methods
Study Subjects

All patients aged greater than 18 years
with first diagnosed appendiceal abscess who
underwent thin-section abdominal CT scan at
the Department of Radiology, Buri Ram Hospital,
Buri Ram, Thailand from January 2020 to
December 2021 were retrospectively reviewed.
The patients who had underlying malignancy
or previous appendectomy were excluded. After
treatment of an appendiceal abscess. The patients
who underwent appendectomy or right
hemicolectomy had their pathological results
reviewed. Subsequently, the patients were
divided into two groups based on the pathologic
results, which included the appendiceal abscess
group and the right-sided colonic or cecal cancer
group. The data were collected including
age, sex, pathologic result, and CT findings.
A comparison cohort of appendiceal abscess

and right-side colonic cancer was performed.

Imaging and imaging interpretation

CT examinations were obtained with
a 128-slice multi-detector row CT (Philips or
Toshiba) with scanning parameters of 120 kVp
and 250 mAs. A Spiral CT scan was obtained
during full inspiration with or without contrast
media administration.

The CT findings were assessed by two
radiologists, and conclusions were reached by
consensus. The pattern of abnormal abdominal
findings were intra-abdominal collection (Figure
1, 2), lymph node enlargement (1.0 cm in short
axis diameter) (Figure 1), identified abnormal
appendix (>0.6 cm), size of the appendix,
fecalith (Figure 3), cecal wall thickness (>0.5 cm),
abnormal free air, fat reticulation, colonic mass
(Figure 4), peritoneal nodule, liver metastasis,

and ascites.
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Comparison of Computer Tomographic Findings Associated with Appendiceal Abscessand Colon Adenocarcinoma

Statistical Analysis

The age of patients and CT finding
including the size of the collection, size of the
appendix, and size of colonic mass are expressed
as mean. All qualitative data, including gender,
pathological findings, and CT findings are
described as frequency and percentage.

The baseline characteristics of patients
and CT findings were compared by using
the Chi-square test or Fisher’s exact test for
categorical variables and the t-test for continuous

variables. The CT findings of appendiceal abscess
and right-side colonic cancer were analyzed
using multivariate logistic regression models.
A p-value <0.05 was considered to be statistically
significant.

Ethics consideration

This study was reviewed and approved
by Buri Ram Hospital ethic committee following
the ethical guideline of the 1975 declaration of
Helsinki (Reference number BR 0033.102.1/24)

Figure 1. A 64-year-old female presented with right lower abdominal mass and fever. Axial
abdominal CT scan demonstrated intraabdominal collection (arrow) and lymphadenopathies
(arrow head). The final diagnosis was CA ascending colon.

Figure 2. A 62-year-old female with richt lower abdominal pain. Axial abdominal CT scan

demonstrated peri-appendiceal fluid collection size 5.9 x 5.4 cm (arrow). The final diagnosis

was appendicitis.
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Figure 3. A 23-year-old male presented with right lower abdominal pain. Axial abdominal CT scan
demonstrated an enlarged appendix with fecalith (arrow). The final diagnosis was appendicitis.

Figure 4. A 64-year-old female with right lower abdominal pain. Axial abdominal CT scan shows

irresular enhancing mass size 6.7 x 5.8 cm (arrow). The final diagnosis was colonic cancer.

Results
Patient characteristics

A total of 120 patients who clinically
diagnosed with appendiceal abscess were
divided according to pathology results into the
appendiceal abscess group was 86 patients and
the right-side colonic or cecal cancer group was
34 patients. The patients’ characteristics and CT
findings of appendiceal abscess and cecal or
right-side colonic cancer were shown in table 1.
The patients’ mean age of the right-side colonic
or cecal cancer group was older than the
appendiceal abscess group by statistically
significant (p-value 0.016). However, the patient’s
age 240 years were not shown statistically
significant in both groups (p-value 0.051).

Imaging interpretation

The CT scan findings which increased
the risk of appendiceal abscess were patients
with intra-abdominal collection, the larger size
of the abdominal collection, abnormal appendix,
and fecalith that identified from CT scan by
statistically significant (p-value <0.001, 0.010,
<0.001, 0.004 respectively). On the contrary,
the factors that increased the risk of cecal or
right-side colonic carcinoma were cecal wall
thickness, lymph node enlargement >1 cm. and
colonic mass (p-value <0.001, 0.002, and <0.001
respectively).
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Table 1 Patients characteristic and CT findings of appendiceal abscess and cecal or right-side
colonic cancer.

Appendiceal Cecal / Right-side

Factors abscess colonic cancer p-value
n=86 (%) n=34 (%)

Age (years), mean (+ SD)* 51.6 (¥17.9) 59.7 (¥11.6) 0.016

Age >40 years old 70 (81.4%) 22 (64.7%) 0.051

Sex Male 37 (43.1%) 19 (55.9%) 0.203
Female 49 (56.9%) 15 (44.1%)

CT Findings
Intra-abdominal collection 80 (93.0%) 16 (47.1%) <0.001
Collection size, mean(+SD) 4.8 (£1.9) 3.6 (£2.1) 0.010
Collection size =4 cm. 42 (62.7%) 18 (52.9%) 0.346
Identified abnormal appendix 68 (79.1%) 8 (23.5%) <0.001
Appendix size, mean(+SD) 1.4 (+0.5) 1.3 (x0.5) 0.325
Fecalith 22 (25.9%) 1(2.9%) 0.004
Cecal wall thickness 25 (29.1%) 22 (64.7%) <0.001
Abnormal free air 13 (15.1%) 2 (5.8%) 0.168
LN" enlargement >1 cm. 5 (5.8%) 9 (26.5%) 0.002
Fat reticulation 76 (88.4%) 25 (75.8%) 0.086
Colonic mass 3 (3.5%) 25 (73.5%) <0.001
Mass size; mean +SD 6.6 +0.2 55 +2.6 0.300
Peritoneal nodule 0 2 (5.9%) 0.079
Liver metastasis 0 2 (5.9%) 0.079
Ascites 9 (10.5%) 3 (8.8%) 0.787

*SD, standard deviation; 'LN, lymph nodes.

The factors associated with appendiceal  p-value 0.047), and abnormal appendix
abscess were analyzed by multivariate analysis ~ (OR 4.01,95% Cl 1.17-13.67 and p-value <0.026).
(table 2). The factors which increased the risk  The factors which increased risk of malignancy
of appendiceal abscess were intra-abdominal ~ was colonic mass (OR 0.09, 95% CI 0.02-0.43
collection (OR 4.15, 95% Cl 1.0.-16.92 and  and p-value <0.002).

Table 2: Univariate and multivariate logistic regression analysis of factors associated with
appendiceal abscess.

Univariate Multivariate
Variable
OR* 95% CI p-value OR 95% Cl p-value
Intra-abdominal collection 15 4.65-52.12 <0.001 4.15 1.01-16.92 0.047
Identified abnormal appendix 12.28 4.38-36.11 <0.001 4.01 1.17-13.67 0.026
Fecalith 11.52 1.68-489.67 0.004 1.99 0.21-18.45 0.541
Cecal wall thickening 0.22 0.09-0.56 <0.001 0.61 0.16-2.28 0.470
LN enlargement >1 cm. 0.17 0.04-0.64 0.002 0.30 0.05-1.57 0.156
Colonic mass 0.01 0.00-0.06 <0.001 0.09 0.02-0.43 0.002

*OR, Odd ratio; 'Cl, Confidence interval
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Discussion

The CT scan was effective and highly
accurate for the diagnosis of acute appendicitis,
especially in cases with complications such as
rupture or abscess formation.”* " However, the
manifestation of CT findings in some patients
was mimic the right side colonic or cecal
carcinoma. A report of acute appendicitis that
first manifested mimicked the colonic carcinoma
was 0.8% and the incidence of colonic cancer
had increased 36.5-fold in patients older than
40 years old with appendicitis."® In this study,
the mean age of patients with colonic or cecal
carcinoma group was older than the appendiceal
group. However, the patient’s age >40 years old
was not shown statistically significant between
both groups because the mean age of patients
in both groups was older than 50 years old.

In the previous study, Watchorn et al.
was reported that the CT scan finding of colonic
carcinoma could be manifested as appendicitis
for example thickening wall of the cecum or
dilatation of the appendix."” Several case
reports were shown the appendiceal abscess
associated with colonic carcinoma from the CT
finding that found the peri-appendiceal collection,
cecal wall thickening, or complex mass with
peripheral rim enhancement."> " '® This study
reported the CT findings of appendiceal abscess
and right side colonic and cecal carcinoma which
first clinically presented with appendiceal
abscess. Univariate analysis shown that the CT
findings which increased risk of appendiceal
abscess were intra-abdominal collection, abnormal
appendix and fecalith. Conversely, cecal wall
thickness, lymph node enlargement =1 cm. and
colonic mass were increased risk of colonic
carcinoma. However, after multivariate analysis
was performed. Intra-abdominal collection and
abnormal appendix were CT findings which
increased risk for appendiceal abscess by

4.15-fold and 4.01-fold, respectively. Like the
previous reports, Horrow et al, reported that the
CT finding criteria for diagnosis of complicated
appendicitis that included appendiceal abscess
were abdominal collection, appendicolith, or
extraluminal air.” Kim et al. documented the
CT scan finding of complicated appendicitis
were appendicolith, abscess, extraluminal air,
appendiceal wall defect, and fat stranding.*”
However, this study reported not only CT findings
of an appendiceal abscess but also documented
of diffentiated between appendiceal abscess
and right-side colonic or cecal carcinoma.
However, the difference in CT scan findings of
both conditions was important to consider
treatment with an appropriate approach including
immediate surgery or medical treatment.

Limitations

This study had some limitations. First,
the retrospective nature of our study made it
difficult to control factors, such as CT protocol
(with or without contrast media administration,
delayed or no delayed bladder phase, whole
abdominal study or only lower abdominal
study, and slice thickness). Second, there was
a substantial asymmetry between the two
groups (diagnosed appendiceal abscess and
right-side colonic or cecal carcinoma). It is
possible that these factors could have adversely
influenced the results of our statistical analyses.

Conclusion

CT scan in patients who clinically
diagnosed with appendiceal abscess was useful
for differentiating between appendiceal abscess
and right-side colonic or cecal carcinoma.
Abnormal appendix and intra-abdominal collection
favored appendiceal abscess. Conversely,
the colonic mass increased the risk of right-side

colonic or cecal carcinoma.
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