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Abstract

BACKGROUND
The role of multidetector computed tomography (MDCT) in patients with acute
infectious colitis is still unclear.

AIM
To examine the usefulness of MDCT in distinguishing the etiology of acute
infectious colitis.

METHODS

Overall, 244 patients who met the criteria for acute infectious colitis and visited
the Hospital from February 2015 to 2018 were retrospectively enrolled and
divided into two groups (bacterial: 204, viral: 40) according to causes of acute
colitis, based on stool PCR. Eleven MDCT parameters, including wall thickening,
submucosal edema, mucosal enhancement, serosa involvement, empty colon sign,
small bowel involvement, comb sign, continuous distribution, accordion sign,
mucosal thickening, and lymph node enlargement, were constructed in a blinded
fashion.

RESULTS

MDCT parameters of wall thickening (OR: 13.60; 95%CI: 5.80-31.88; P < 0.001),
submucosal edema (OR: 36.08; 95%CI: 13.54-96.13; P < 0.001), mucosal
enhancement (OR: 22.55; 95%CI: 9.28-54.81; P < 0.001), serosal involvement (OR:
14.50; 95%CI: 3.33-63.23; P < 0.001), empty colon sign (OR: 6.68; 95%ClI:
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2.44-18.32; P < 0.001), continuous distribution (OR: 24.09; 95%CI: 9.38-61.90; P < 0.001), accordion
sign (OR: 9.02; 95%ClI: 1.12-72.35; P = 0.038), mucosal thickening (OR: 46.41; 95%CI: 10.38-207.51; P
< 0.001), and lymph node enlargement (OR: 4.39; 95%Cl: 1.22-15.72; P = 0.023) were significantly
associated with bacterial colitis. At least one positive finding in four CT outcomes (submucosal
edema, mucosal enhancement, continuous distribution, mucosal thickening) in summer showed a
high probability of bacterial colitis (sensitivity, 41.67; specificity, 92.50; OR: 24.95).

CONCLUSION
MDCT provides many clues that can be useful in suggesting a specific etiology of acute infectious
colitis.

Key Words: Colitis; Multidetector computed tomography; Differential diagnosis; Bacterial infections; Viral
infections

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The main purpose of this study was to investigate if computed tomography (CT) is valuable in
discriminating bacterial colitis from viral colitis. Multidetector CT (MDCT) parameters of wall thickening,
submucosal edema, mucosal enhancement, serosal involvement, empty colon sign, continuous distri-
bution, accordion sign, mucosal thickening, and lymph node enlargement may be suggestive of bacterial
colitis. At least one positive finding in four MDCT parameters (submucosal edema, mucosal enhancement,
continuous distribution, mucosal thickening) in the summer season is suggestive of a bacterial infection.

Citation: Yu SJ, Heo JH, Choi EJ, Kim JH, Lee HS, Kim SY, Lim JH. Role of multidetector computed tomography
in patients with acute infectious colitis. World J Clin Cases 2022; 10(12): 3686-3697

URL: https://www.wjgnet.com/2307-8960/full/v10/i12/3686.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i12.3686

INTRODUCTION

Acute infectious colitis is a common health problem globally. Although many cases of colitis are self-
limiting and can be managed by adequate conservative treatment, such as hydration or electrolyte
correction, antibiotics may be applied in certain situations (i.e., sepsis with enteric fever, immunocom-
promised patient, internationally-travelled patient)[1]. Additionally, it is difficult to diagnose and
manage some cases complicated with inflammatory bowel disease, ischemic colitis, or medication-
related colitis. Therapy customized to the etiology of colitis should be applied as soon as possible. The
earlier customized therapy starts, the better the expected prognosis[1,2].

Stool culture is generally the definitive diagnostic tool for bacterial colitis. Because most viruses that
cause infectious colitis cannot be cultured, electron microscopy (EM) examination and immunoassay
have been used for viruses, such as norovirus, rotavirus, and adenovirus. Microscopic examination is
still routinely used for parasite identification. However, these examination methods require consid-
erable expertise, are labor intensive, and are very time-consuming|[3,4]. Multiplex molecular PCR panels
have recently been developed for the detection of gastrointestinal pathogens directly from clinical stool
samples. They have a high diagnostic performance (sensitivity = 94.5%, specificity = 99%) and take only
several days[5-8].

Acute infectious colitis usually shows non-specific clinical manifestations and physical signs.
Definitive pathogens of infectious colitis can be proven by culture, EM, immunoassay, and microscopy.

However, clinicians need blood and imaging tests to investigate the severity and extent, as well as to
exclude other causes of abdominal pain. For blood tests, C-reactive protein and WBC, which can detect
infection or inflammation, are mainly used. In particular, C-reactive protein may help differentiate
pathogens[9]. Multidetector CT (MDCT) is now being universally used as the first imaging modality for
the evaluation of patients with non-specific abdominal pain, including colitis. As a result, many cases of
colitis have been diagnosed using MDCT. CT has the merits of broad availability and ease of
performance[10].

A radiologist can help to confirm the diagnosis and evaluate the severity, as well as to assess
distributing pattern, morphology of the wall, pericolonic soft tissues and adjacent structures, often the
key for differentiating specific causes[11]. The purpose of this study is to discuss and illustrate MDCT
features that offer important diagnostic clues for suggesting a specific etiology of acute colitis. In
particular, we focus on infectious colitis, with the aim to differentiate the diagnosis of bacterial colitis
from viral colitis. We examined the correlation between MDCT findings and PCR results.
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MATERIALS AND METHODS
MDCT technique

MDCT examinations were conducted on the following two multidetector devices: MDCT 64 sections
(Brilliance64, Philips) and MDCT 64 sections (LightSpeed volume CT, General Electric Medical
Systems).

All patients were examined in the supine position, from the dome of the liver to the level of the
perineum, to cover the entire course of the gastrointestinal tract. We routinely administered 1.5 mL of
contrast matter (Optiray, Ultravist) per kg of body weight in patients without renal disorder. Non-ionic
iodinated contrast matter at a concentration of 30 g of iodine per 100 mL was administered at a rate of 3
mL/s through an 18-gauge (G) venous catheter. Scanning was started 70 s after the beginning of
contrast matter injection. This interval was consistent with the mesenteric phase of abdominal imaging
and allowed us to evaluate the status of the colon wall in the best condition. This phase also offered
comprehensive information about the abdomen and pelvis, including abdominal vessels.

MDCT results were retrospectively analyzed and evaluated independently by two residents in
training in the radiology department. One board-certified radiologist with specialty in abdominal
imaging reviewed and confirmed the CT images. All contrast-enhanced CT (CECT) images were
evaluated in the context of the hospital’s picture archiving and communication system (PACS).
Measurements were conducted using an electronic ruler. The colon was divided into four anatomic
segments: Rectosigmoid colon, descending colon, transverse colon, and ascending colon including
cecum.

The reviewers were blinded to the patients’ clinical histories and final diagnoses. For further analysis,
disagreements were resolved through discussions until a consensus was achieved.

MDCT image analysis

The following 11 MDCT parameters were evaluated and described: bowel wall thickening, submucosal
edema, mucosal hyperenhancement, serosal involvement (fat stranding), small bowel involvement,
comb sign, continuous distribution (= 6 cm), accordion sign, mucosal thickening, lymph node
enlargement (short diameter > 10 mm), and empty colon sign. We recoded all CT findings to binary
values.

Bowel wall thickening was classified into normal (< 5 mm) and abnormal (= 5 mm)[12,13].
Submucosal edema and mucosal hyperenhancement indicate inflammatory changes. The target sign
means stratification of the three layers: mucosa, submucosa, and serosa. The mucosa and serosa were
enhanced, whereas the submucosa remained hypoattenuated because of edema[l4]. Serosal
involvement (fat stranding) (Figure 1) indicates an acute inflammatory process and serous fluid leakage.
Small bowel involvement was defined as positive when any segment of the small bowel wall was
thickened. The comb sign (Figure 2) refers to the hypervascular appearance of the mesentery because of
fibro-fatty proliferation and perivascular inflammatory infiltration in the distended intestinal arcades
[15]. Continuous distribution indicates that bowel wall and pericolonic change invade continuously
without skipping areas. The accordion sign (Figure 3) comprises of markedly thickened haustral folds,
low attenuation from mucosal and submucosal edema, and irregular mucosal contour with polypoid
protrusions[16]. The appearance of the colon may resemble that of an accordion. Mucosal thickening
and lymph node enlargement (short diameter > 10 mm) (Figure 4) were also evaluated as present or
absent. The empty colon sign (Figure 5) which represents the complete emptiness of the colonic lumen,
such as absence of gas, fluid or feces, was graded as either absent or present[17]. Small bowel
involvement was checked when small bowel wall thickening, dilatation, or both were seen[18].

C-reactive protein and WBC analysis

The mean values of C-reactive protein and WBC were calculated to compare the numerical differences
between bacterial and viral colitis. In addition, by classifying the patient groups based on the number of
presumed infection or inflammation, the difference between bacterial and viral colitis was analyzed. C-
reactive protein was determined to be 0.3 mg/dL or higher and WBC was 10000 x 10°/L or higher to
determine the presence of infection or inflammation. In addition, in order to find out whether there are
differences in the clinical symptoms of colitis according to the etiology, the patient groups were
classified and compared according to the three symptoms: fever, diarrhea, and abdominal pain.

Statistical analysis

To evaluate the utility of MDCT in infectious colitis, patients were categorized into groups based on
stool PCR (bacterial colitis and viral colitis). Fisher’s exact test was used for examining the relationship
of MDCT parameters and baseline demographics with the two groups of bacterial and viral colitis. We
then computed sensitivity, specificity, positive predictive value (PPV), and negative predictive value
(NPV) of each MDCT parameter by bacterial and viral colitis. We also evaluated diagnostic performance
for each group of colitis by estimating odds ratios of colitis for each MDCT parameter using logistic
regression models after adjusting for age, season, diabetes, cardiovascular diseases, and cancer history.
A P value of < 0.05 was considered statistically significant. All statistical analyses were conducted in R
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Figure 1 Serosal involvement. Enhanced multidetector computed tomography axial image in portal venous phase shows wall thickening with submucosal
edema and pericolic fat stranding (arrow) in descending colon.

[}

DOI: 10.12998/wjcc.v10.i112.3686 Copyright ©The Author(s) 2022.

Figure 2 Comb sign. Coronal reconstructed image shows perivascular inflammatory infiltration (arrow) that forms linear densities on the mesenteric side of the
affected segments of left small bowel. Fluid distended bowel is also noted.

version 3.6.2 (The R Foundation for Statistical Computing; https:/ /www.r-project.org/). The statistical
methods of this study were reviewed by Kim SY from Department of Cancer Control and Population
Health, National Cancer Center, Goyang.

RESULTS

Subjects

Figure 6 showes study design and patient selection. From February 2015 to December 2018, 348 patients
were clinically diagnosed with acute colitis. However 87 patients were excluded due to PCR-negative,
and 17 patients were excluded by the bacterial and viral combined infection, So Finally 244 patients was
enrolled to study. Table 1 presents the baseline characteristics of the study population. The patients
were 134 women and 110 men, with an average age of 45.1 years. The cause of colitis was bacterial for
84% patients (n = 204) and viral for 16% (n = 40). Bacterial colitis was more common in summer than in
other three seasons (P = 0.001). The other baseline characteristics did not differ between the two groups
of colitis.
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Table 1 Acute colitis prevalence and summary statistics of baseline characteristics by COI

Value Total Viral Bacterial P value'
Prevalence (%) 16 84
Season (%) Spring 24 35 22 0.001

Summer 39 15 44

Autumn 22 23 22

Winter 15 28 13
Sex (%) Male 45 45 45 1.000
DM (%) Yes 14 15 13 0.801
CVD (%) Yes 11 10 11 1.000
MALIG (%) Yes ) 3 3 1.000
Age (mean + SD) 451+209 41.8+215 457 +20.8 0.271
Height (mean # SD) 165.4 £ 9.6 166.5 + 9.4 165.2+9.6 0.487
Weight (mean + SD) 65.1+14.6 67.8+17.4 64.6+14.1 0.271
BMI (mean + SD) 23.7+4.1 241+46 23.6+4.1 0.492

IFisher's exact test for season, sex, diabetes mellitus, cardiovascular disease;, and history of malignancy, and ANOVA test otherwise.
DM: Diabetes mellitus; CVD: Cardiovascular disease; MALIG: History of malignancy; BMI: Body mass index.

DOI: 10.12998/wjcc.v10.i12.3686 Copyright ©The Author(s) 2022.

Figure 3 Accordion sign. Contrast-enhanced multidetector computed tomography coronal reconstructed image (A) and axial image (B) show hyperemic
enhancing mucosa stretched over markedly thickened submucosal folds with irregular mucosal contour with polypoid protrusions.

MDCT analysis results

Table 2 shows the prevalence of acute colitis for 11 MDCT parameters. Acute colitis was more prevalent
in the bacterial colitis group than in the viral group for all MDCT parameters; the relationship with the
cause of colitis was significant for all MDCT parameters except for small bowel involvement.

Wall thickening was present in 90% of bacterial colitis cases vs 40% of viral colitis cases (P < 0.001).
Submucosal edema was encountered in 93% of bacterial colitis cases vs 30% of viral colitis cases (P <
0.001). Mucosal enhancement was found in 89% of bacterial colitis cases vs 28% of viral colitis cases (P <
0.001). Serosal involvement was detected in 46% of bacterial colitis cases vs 5% of viral colitis cases (P <
0.001). Empty colon sign was found in 49% of bacterial colitis cases vs 13% of viral colitis cases (P <
0.001). Continuous distribution was detected in 85% of bacterial colitis cases vs 25% of viral colitis cases (
P < 0.001). Accordion sign was found in 17% of bacterial colitis cases vs 3% of viral colitis cases (P =
0.038). Mucosal thickening was found in 67% of bacterial colitis cases vs 5% of viral colitis cases (P <
0.001). Lymph node enlargement was found in 21% of bacterial colitis cases vs 8% of viral colitis cases (P
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Table 2 Acute colitis prevalence for 11 computed tomography parameters by COI

Value Total Viral Bacterial P value'

Prevalence (%) 16 84

Wall thickening (%)” Yes 82 40 90 0.000
Submucosal edema (%) Yes 82 30 93 0.000
Mucosal enhancement (%) Yes 79 28 89 0.000
Serosal involvement (%) Yes 39 5 46 0.000
Empty colon sign (%)’ Yes 43 13 49 0.000
Small bowel involvement (%) Yes 38 30 40 0.288
Comb sign (%) Yes 13 3 15 0.036
Continuous distribution (%) Yes 75 25 85 0.000
Accordion sign (%) Yes 15 3 17 0.014
Mucosal thickening (%) Yes 57 5 67 0.000
Lymph node enlargement (%) Yes 18 8 21 0.072

IFisher's exact test.

Recategorized to binary values of normal vs non-normal.

DOI: 10.12998/wjcc.v10.i12.3686 Copyright ©The Author(s) 2022.

Figure 4 Enlarged lymph node. Enhanced multidetector computed tomography axial image in portal venous phase shows enlarged lymph node (arrow, short
axis diameter is measured as 12 mm) with strong enhancement adjacent to ascending colon.

=0.023).

Table 3 summarizes the diagnostic performances of MDCT by bacterial and viral colitis. Bacterial
colitis showed better diagnostic performance than viral colitis for all MDCT parameters. Sensitivity,
specificity, PPV, and NPV of wall thickening were 89.7%, 60.0%, 92.0%, 89.5%, and 53.3%, respectively.
Submucosal edema, mucosal enhancement, and continuous distribution had higher sensitivity
(84.8%-92.6%), whereas serosal involvement, empty colon sign, comb sign, accordion sign, mucosal
thickening, and lymph node enlargement had higher specificity (87.5%-97.5%). Viral colitis showed
particularly low sensitivity and specificity. Sensitivity of each MDCT findings for viral colitis ranged
from 2.5% to 40%.

Table 4 shows odds ratios (ORs) of relevant MDCT parameters by the two groups of acute colitis. For
bacterial colitis, OR of wall thickening was 13.60 (95% confidence interval: 5.80-31.88). In 11 MDCT
parameters, submucosal edema, mucosal enhancement, continuous distribution, and mucosal
thickening had especially high ORs [36.08 (13.54-96.13), 22.55 (19.28-54.81), 24.09 (9.38-61.90), and 46.41
(10.38-207.51), respectively]. For viral colitis, all ORs were below 1.
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Table 3 Sensitivity and specificity of the 11 computed tomography parameters for predicting viral or bacterial acute colitis prevalence

Viral Bacterial
CT parameter

Se(%)  Sp(%)  PPV(%)  NPV(%)  Se(%)  Sp(%)  PPV(%) NPV (%)
Wall thickening’ 40.0 10.3 8.0 46.7 89.7 60.0 92.0 B3
Submucosal edema 30.0 7.4 6.0 349 92.6 70.0 94.0 65.1
Mucosal enhancement 27.5 113 5.7 442 88.7 725 9.3 55.8
Serosal involvement 5.0 53.9 21 74.3 46.1 95.0 97.9 25.7
Empty colon sign’ 125 51.0 48 74.8 49.0 87.5 95.2 252
Small bowel involvement 30.0 60.3 12.9 81.5 39.7 70.0 87.1 18.5
Comb sign 2.5 85.3 32 81.7 14.7 97.5 96.8 183
Continuous distribution 25.0 15.2 55 50.8 84.8 75.0 94.5 49.2
Accordion sign 2.5 82.8 2.8 81.3 17.2 97.5 97.2 18.8
Mucosal thickening 5.0 33.3 14 64.2 66.7 95.0 98.6 35.8
Lymph node enlargement 7.5 79.4 6.7 81.4 20.6 925 93.3 18.6

IRecategorized to binary values of normal vs non-normal.
CT: Computed tomography; Se: Sensitivity; Sp: Specificity; PPV: Positive predictive value; NPV: Negative predictive value.

Table 4 Odds ratios of viral or bacterial acute colitis prevalence for each of the 11 computed tomography parameters

Viral Bacterial
CT parameter

OR 95%Cl P value OR 95%Cl P value
Wall thickening' 0.07 0.03 0.17 0.000 13.60 5.80 31.88 0.000
Submucosal edema 0.03 0.01 0.07 0.000 36.08 13.54 96.13 0.000
Mucosal enhancement 0.04 0.02 0.11 0.000 22.55 9.28 54.81 0.000
Serosal involvement 0.07 0.02 0.30 0.000 14.50 3.33 63.23 0.000
Empty colon sign’ 0.15 0.05 0.41 0.000 6.68 2.44 18.32 0.000
Small bowel involvement 0.69 0.32 1.50 0.353 1.44 0.67 3.13 0.353
Comb sign 0.19 0.02 1.50 0.115 525 0.67 4132 0.115
Continuous distribution 0.04 0.02 0.11 0.000 24.09 9.38 61.90 0.000
Accordion sign 0.11 0.01 0.89 0.038 9.02 1.12 72.35 0.038
Mucosal thickening 0.02 0.00 0.10 0.000 46.41 10.38 207.51 0.000
Lymph node enlargement 0.23 0.06 0.82 0.023 4.39 1.22 15.72 0.023

Recategorized to binary values of normal vs non-normal.
Adjusted for age, season, sex, diabetes, cardiovascular diseases, and cancer history. CT: Computed tomography.

Tables 5 and 6 show diagnostic statistics of four CT results (submucosal edema, mucosal
enhancement, continuous distribution, and mucosal thickening) with seasonal consideration. The
incidence of colitis was the highest in the summer season (39%). While relying upon at least one of four
MDCT parameters in summer, sensitivity and specificity for bacterial colitis was found to be partic-
ularly high (41.67 and 92.50, respectively). OR of four combined MDCT parameters was higher for
bacterial colitis than for viral colitis.

C-reactive protein and WBC analysis

Comparing the mean values of C-reactive protein, Bacterial colitis was higher than viral colitis, which
was statistically significant. However, there was no difference in the prevalence of bacterial and viral
colitis classified according to the reference values of WBC and C-reactive protein and there was no
statistical significance in differentiating the etiology by clinical symptoms.
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Table 5 Sensitivity and specificity of the four combined computed tomography parameters’ for predicting viral or bacterial acute colitis

prevalence

Viral Bacterial
CT parameter

Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%)
Summer and all four 2.50 74.02 1.85 79.47 25.98 97.50 98.15 20.53
Summer and at least one 7.50 58.33 341 76.28 41.67 92.50 96.59 23.72
Winter and all four 2.50 90.69 5.00 82.59 9.31 97.50 95.00 17.41
Winter and at least one 15.00 87.75 19.35 84.04 12.25 85.00 80.65 15.96

1Submucosal edema, mucosal enhancement, continuous distribution, and mucosal thickening.
CT: Computed tomography; Se: Sensitivity; Sp: Specificity; PPV: Positive predictive value; NPV: Negative predictive value.

Table 6 Odds ratios of viral or bacterial acute colitis prevalence for each of the four combined computed tomography parameters’

Viral Bacterial
CT parameter

OR 95%Cl P value OR 95%Cl Pvalue
Summer and all four 0.13 0.01 1.16 0.07 7.75 0.86 69.93 0.07
Summer and at least one 0.04 0.01 0.28 0.00 24.95 3.59 173.43 0.00
Winter and all four 0.04 0.00 0.35 0.00 26.90 2.82 256.26 0.00
Winter and at least one 0.04 0.00 0.40 0.01 28.51 248 327.72 0.01

1Submucosal edema, mucosal enhancement, continuous distribution, mucosal thickening. Adjusted for age, season, sex, diabetes, cardiovascular diseases,

and cancer history.
CT: Computed tomography.

DOI: 10.12998/wjcc.v10.i12.3686 Copyright ©The Author(s) 2022.

Figure 5 Empty colon sign. Coronal reconstructed image shows complete emptiness (no gas, fluid, or feces) of the transverse colon. Marked wall thickening
with mucosal hyperenhancement is also seen.

DISCUSSION

The main purpose of this study was to investigate if CT is valuable in discriminating bacterial colitis
from viral colitis. There were a few previous studies on underlying etiology in a large patient cohort[17,
19]. However, no studies reported on subdividing the etiology of infectious colitis into bacterial or viral
causes. Plastaras et al[17] investigated the usefulness of MDCT in examining the underlying cause of
acute colitis. They classified bowel wall thickening on the basis of 3 mm. This thickening was found in
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Total 348 patients with clinically diagnosed
for acute colitis

87 excluded due to negative stool PCR
(including finally diagnosis with inflammatory
bowel disease)

17 excluded due to combined infection
(bacterial and viral)

| Finally 244 patients with infectious colitis |

DOI: 10.12998/wjcc.v10.i12.3686 Copyright ©The Author(s) 2022.

Figure 6 Flow diagram showing study design and patient selection.
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most cases (97 %) of colitis; however, it was not useful in distinguishing the causes. However, this study
classified bowel wall thickening on the basis of 5 mm. Increasing thickness was suggestive of bacterial
colitis. Additionally, submucosal edema was associated with bacterial colitis, suggesting that edematous
changes in the submucosal layer had a significant effect on bowel wall thickness.

Plastaras et al[17] first suggested the empty colon sign, which was defined as a complete emptiness of
the colonic lumen. They reported that the empty colon sign was a finding suggestive of infectious colitis.
In our study, the empty colon sign was particularly related to bacterial colitis.

The Comb sign, which refers to a hypervascular appearance of the mesentery with vascular dilatation
and engorgement of the vasa recta, can be frequently seen in inflammatory bowel disease. It is not
pathognomonic of Crohn’s disease; however, it can be seen in other causes of acute colitis[20,21] or
vasculitis[22].

Distribution of colonic abnormality was more associated with inflammatory bowel disease and
ischemic colitis than with infectious colitis[23-25]. The probability of the specific location according to
the organisms was mentioned (i.e., right colon for Yersinia and Salmonella, diffuse involvement for
cytomegalovirus and Escherichia coli, left colon for Shigella), but there could be considerable overlap. In
addition, there was no significant segmental predominance[26,27]. Therefore, in this study, the distri-
bution was simply divided into continuous or skipped involvement, and continuous involvement of
colonic abnormality had significant difference in bacterial colitis.

In the past, the accordion sign was thought to be specific for pseudomembranous colitis. Now, it is
indicative of severe colonic edema or inflammation, and not specific for Clostridium difficile colitis[28].
This study has demonstrated a statistically significant difference between the accordion sign and
bacterial colitis.

Lymph node enlargement was a discriminating factor in the diagnosis of bacterial causes. There were
many endoscopy-proven infectious cases which showed bowel wall thickening with fat stranding and
lymph node enlargement on CT[29]. In the case of a wall thickening associated with lymph node
enlargement, it was necessary to rule out a malignancy. Heterogeneous and asymmetric focal thickening
suggested malignancy, while symmetric regular and homogeneous thickening were associated with
benign conditions[18,30].

Plastaras et al[17] suggest that the presence of the empty colon sign, continuous distribution of colonic
abnormality, and the absence of enlarged lymph nodes are discriminating CT signs for infectious colitis
[1]. However, in this study, lymph node enlargement was found in 18% of total colitis and the empty
colon sign was present in 43%, while continuous distribution was detected in 75% of total colitis. Thus,
continuous distribution is considered appropriate for distinguishing infectious colitis, but there are
considerable exceptions in which the absence of lymph node enlargement is highly likely to
discriminate infectious enteritis.

It was statistically significant that C-reactive protein was higher in bacterial colitis than in viral colitis,
but it was not clear how high the threshold should be for suspicion. We took non-normal values as a
reference point, but no statistical significance was found. However, in the case of bacterial colitis, since
the sensitivity of C-reactive protein was 93%, if it is elevated, it is necessary to consider Bacterial colitis
as an exclusion diagnosis.

If it is summertime and there is at least one positive finding in four CT parameters (submucosal
edema, mucosal enhancement, continuous distribution, mucosal thickening), a bacterial infection may
be suspected with a sensitivity of 41.67 and a specificity of 92.50. Although the sensitivity is a little low
and the specificity is high, this may be helpful in clinical use, such as antibiotics administration, when
bacterial infection is suspected.

Limits of the study

The present study has several limitations. First, this study was performed in a retrospective, observa-
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tional, and single center manner. Second, there was no control group of patients without colitis. Also,
there were more patients in the bacterial colitis group (84%) compared to too few patients in the viral
colitis group (16%). This may be considered a selection bias. Thus, a large prospective and well-
designed study, including protocols —such as MDCT, serology/bacteriology, and endoscopy result—is
necessary. Third, this present study only dealt with infectious colitis. Other causes of colitis (i.e., inflam-
matory or ischemic colitis) and colitis with unexplained causes were excluded. Finally, three radiologists
participated in the MDCT readout. Therefore, there could be inter-observer differences. However, we
did our best to minimize the discrepancy with enthusiastic results for equivocal MDCT findings.

CONCLUSION

MDCT provides many clues that can be useful in suggesting a specific diagnosis of acute infectious
colitis. MDCT parameters of wall thickening, submucosal edema, mucosal enhancement, serosal
involvement, empty colon sign, continuous distribution, accordion sign, mucosal thickening, and lymph
node enlargement may be suggestive of bacterial colitis. At least one positive finding in four MDCT
parameters (submucosal edema, mucosal enhancement, continuous distribution, mucosal thickening) in
the summer season is suggestive of a bacterial infection.

ARTICLE HIGHLIGHTS

Research background

Multidetector computed tomography (MDCT) findings are well known depending on the etiology of
colitis such as ischemic colitis, infectious colitis, and pseudomembranous colitis, but comparison of
MDCT findings between bactria and virus infection in infectious colitis has not been studied.

Research motivation
If we can better differentiate between bacterial colitis and viral colitis, we can get help in deciding on a
treatment method, such as the use of antibiotics.

Research objectives

This study's objective is to examine the usefulness of MDCT in distinguishing the etiology of acute
infectious colitis.

Research methods

The cause of infectious colitis was defined using stool polymerase chain reaction (PCR) test for 244
infectious colitis patients for 4 years, and CT findings according to the cause were compared by using 11
parameters.

Research results
The parameters of bacterial colitis, except for small bowel involvement and comb sign had a
significantly higher odds ratio than parameters of viral coltitis.

Research conclusions
MDCT provides many clues that can be useful in suggesting a specific etiology of acute infectious
colitis.

Research perspectives

This study had limitations such as retrospective study, selection bias and exception of other cause of
colitis, so a large prospective and well-designed study, including protocols—such as MDCT,
serology/bacteriology, and endoscopy result—is necessary.
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