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This paper is part of a clinical practice guideline update on the risk-assessment, diagnostic imaging,
and microbiological evaluation of complicated intra-abdominal infections in adults, children, and
pregnant people, developed by the Infectious Diseases Society of America. In this paper, the panel
provides recommendations for diagnostic imaging of suspected acute intra-abdominal abscess.
The panel’s recommendations are based upon evidence derived from systematic literature reviews
and adhere to a standardized methodology-for rating the certainty of evidence and strength of
recommendation according to the. GRADE (Grading of Recommendations Assessment,
Development and Evaluation) approach.
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In adults with suspected acute intra-abdominal abscess, should abdominal ultrasound (US)
or CT be obtained as the initial imaging modality?

In adults with suspected acute intra-abdominal abscess, if initial imaging is inconclusive,
should MRI be obtained for subsequent imaging?

Recommendation: In non-pregnant adults and adolescents with suspected acute intra-abdominal
abscess, the panel suggests obtaining an abdominal CT as the initial diagnostic imaging modality
(conditional recommendation, very low certainty of evidence).

Remarks:

e When CT is obtained, the use of intravenous contrast may improve visualization of the
abscess wall [1].

e Because of CT’s accuracy, immediate additional imaging studies beyond CT are usually
not necessary.
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In children with suspected acute intra-abdominal abscess, should abdominal US or CT be
obtained as the initial imaging modality?

In children with suspected acute intra-abdominal abscess, if initial imaging is inconclusive,
should MRI be obtained for subsequent imaging?

Recommendation: In children with suspected acute intra-abdominal abscess, the panel suggests
obtaining an abdominal US as the initial diagnostic imaging modality: (conditional
recommendation, very low certainty of evidence).

Remarks:

e At least one study [2] suggests MRI as a reasonable option for initial imaging of
suspected acute intra-abdominal abscess in children.
e US s generally available but is also operator-dependent.and can yield equivocal results.
MRI is not always readily available, and sedation may be required for young children.
CT is generally readily available but involves radiation.exposure and may require use of
IV contrast or sedation.
Recommendation: In children with suspectedacute intra-abdominal abscess, if initial US is
negative/equivocal/non-diagnostic and clinical suspicion persists, the panel suggests either CT or
MRI as subsequent imaging to diagnose. acute intra-abdominal abscess (conditional
recommendation, very low certainty of evidence).

Remarks:

o US s generally available'but.is also operator-dependent and can yield equivocal results.
MRI is not always readily-available, and sedation may be required for young children.
CT is generally readily available but involves radiation exposure and may require use of
IV contrast or sedation.
In pregnant people with suspected acute intra-abdominal abscess, should abdominal US or
MRI be obtained asthe initial imaging modality?

Recommendation: In pregnant people with suspected acute intra-abdominal abscess, US or MRI
can be considered as the initial diagnostic imaging modality; however, the panel is unable to
recommend one versus the other (knowledge gap).

INTRODUCTION

This paper is part of a clinical practice guideline update on therisk assessment, diagnostic imaging,
and microbiological evaluation of complicated intra-abdominal infections in adults, children, and
pregnant people, developed by the Infectious Diseases Society of America [3-9]. Here, the
guideline panel provides recommendations for diagnostic imaging of suspected acute intra-
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abdominal abscess in adults, children, and pregnant people. Recommendations are stratified by
initial imaging and then subsequent imaging if initial imaging is inconclusive. These
recommendations replace previous statements in the last iteration of this guideline [10].

A complicated intra-abdominal infection extends beyond the hollow viscus of origin into the
peritoneal space and is associated with either abscess formation or peritonitis; this term is not
meant to describe theinfection’s severity or anatomy. An uncomplicated intra-abdominal.infection
involves intramural inflammation of the gastrointestinal tract and has a substantial probability of
progressing to complicated infection if not adequately treated.

These recommendations are intended for use by healthcare professionals. who care for patients
with suspected intra-abdominal infections.

METHODS

The panel’s recommendations are based upon evidence derived from systematic literature reviews
and adhere to a standardized methodology for rating the certainty of evidence and strength of
recommendation according to the GRADE " (Grading of Recommendations Assessment,
Development, and Evaluation) approach (Supplementary Figure 1) [11]. The recommendations
have been endorsed by the European Society of Clinical Microbiology and Infectious Diseases
(ESCMID) and the Pediatric Infectious Diseases Society (PIDS). Strong recommendations are
made when the recommended course-of action would apply to most people with few exceptions.
Conditional recommendations are made when the suggested course of action would apply to the
majority of people with many exceptions and shared decision-making is important.

A comprehensive literature search (through October 2022) was conducted as part of a systematic
review. Key eligibility criteria at both the topic and clinical question levels guided the search and
selection of studies. For the clinical questions addressed here, patients with suspected intra-
abdominal ahscess were considered, including abscesses developing postoperatively; liver abscess
was excluded. US, CT (including multidetector CT), and MRI were reviewed as possible imaging
modalities; due to a lack of evidence for CT and MRI, CT enterography and MR enterography
were also included as approximations for CT and MRI, respectively. Contrast-enhanced US and
point-of-care US (POCUS) were excluded. Though POCUS is used frequently, only studies
assessing US performed in a controlled manner and interpreted by a radiologist were included,
primarily due to the variability in interpretation of POCUS. Observational studies published after
2010 and RCTs were screened for inclusion. Refer to the full list of eligibility criteria in the
Supplementary Material.

Sensitivities, specificities, and corresponding 2X2 tables were plotted in RevMan based on the
population and imaging study [12]. Included studies underwent critical appraisal according to the
GRADE approach, and then an assessment of benefits and harms of care options informed the
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recommendation(s) [11,13]. Details of the systematic review and guideline development processes
are available in the Supplementary Material.

Summary of Evidence

Eight observational studies [2,14-20] were included in the analysis on whether to use CT; US, or
MRI to identify acute intra-abdominal abscess (Supplementary Tables 1-2). Only one'study [18]
addressed the sensitivity of CT in the targeted patient population, i.e., patients with suspected acute
intra-abdominal abscess; however, that study only included 7 patients with intra-abdominal
abscess. Nevertheless, 100% sensitivity was reported for identifying intra-abdominal.abscess with
no specificity data reported (Supplementary Figure 2). One additional study [16] assessed
diagnostic accuracy of CT for identifying 5 postsurgical intra-abdominal abscesses following
bariatric surgery (100% sensitivity, 100% specificity reported) (Supplementary Figure 3). Five
studies were identified that addressed the diagnostic accuracy of USand MR enterography in adult
and adolescent patients with Crohn’s disease with_. suspected intra-abdominal abscess
[14,15,17,19,20]. Patients with Crohn’s disease have a higher baseline risk of developing intra-
abdominal abscess than the general population and, therefore, a higher pre-test probability. Inthese
studies, US yielded sensitivities of 90-100% (median 95%) and specificities of 97-99% (median
98%) (Supplementary Figure 4), and contrast-enhanced-US yielded a sensitivity and specificity of
97% and 100%, respectively (Supplementary Figure 5). MR enterography yielded sensitivities of
80-89% (median 85%) and specificities 0f.90-98% (median 94%) (Supplementary Figure 6).

Studies addressing diagnostic accuracy in children were not identified; however, a single
comparative study addressing the utility of MRI vs. US to find a safe drainage pathway in children
with a known or suspected appendiceal abscess was identified [2] (Supplementary Table 2). A safe
drainage pathway was identified in"86-98% vs. 75-81% of abdominal abscesses comparing MRI
vs. US, respectively (Supplementary Table 3). When formulating recommendations for children,
evidence for CT and MRI inadults was considered as indirect evidence.

The evidence for CT wvs. US in adults [15,16,18-20] is of very low certainty due to indirect
comparisons (i.e., each study compared only one imaging modality to various clinical reference
standards), indirect population (e.g., patients with Crohn’s disease), high risk of bias as determined
by the QUADAS-2tool (Supplementary Table 4) [21,22], imprecision based on small sample size,
and wide confidence intervals around the effect estimates for CT sensitivities. (Supplementary
Tables 5 and 6)

The evidence for CT vs. MRI in adults [14,16-18] is of very low certainty due to high risk of bias
(Supplementary Table 4); indirectness of population, intervention, and comparison; and
imprecision (Supplementary Tables 5 and 7).

The evidence for MRI vs. US in children [2] is of very low certainty dueto indirectness of outcome
(i.e., clinical utility of imaging to find a safe drainage pathway in lieu of diagnostic accuracy)
(Supplementary Tables 8 and 9).
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No studies addressing diagnostic accuracy of imaging modalities for pregnant patients with
suspected acute intra-abdominal abscess were identified.

Rationale for Recommendations

Intra-abdominal abscess is typically a complication of perforations of the abdominal viscus or a
post-surgical complication. Common causes include perforated appendicitis, diverticulitis, or
peptic ulcers; gangrenous cholecystitis, mesenteric ischemia with associated bowel infarction;
complications from inflammatory bowel disease; sequelae from penetrating trauma; and
postoperative complications such as anastomotic leakage or residual contamination (contaminated
peritoneum with bowel contents), infected hematoma or seroma [23]. An.intra<abdominal abscess
is a localized collection of purulent material along with aerobic and anaerobic bacteria in the
peritoneal cavity [24]. They are generally recognizable clinically by focal abdominal pain, fevers,
ileus, abdominal distension, persistent tachycardia, leukocytosis, and/or polymicrobial
bloodstream infections [23]. The development of these.symptoms after initial improvement
following a primary intra-abdominal process should heighten concern for the formation of an intra-
abdominal abscess.

Prompt and accurate diagnosis of intra-abdominal abscess to ensure appropriate source control
measures can reduce the likelihood of subsequent sepsis and septic shock. An important
consideration with imaging is that it usually takes atleast 5 days for an intra-abdominal abscess to
form post-operatively. On the contrary, fluid collections associated with seromas, hematomas, or
irrigation fluid administered intra-operatively can often persist for a few days postoperatively but
generally resolve by day 5-7 [25-28].

CT is suggested as the initial imaging modality for adults and adolescents with suspected acute
intra-abdominal abscess due to its acceptable diagnostic accuracy for identifying intra-abdominal
abscess. Since a large proportion of intra-abdominal abscesses develop postoperatively, a benefit
of CT compared'to US is its ability to maintain accuracy in the presence of dressings, stomas, or
drains. Compared to US, CT is also less operator-dependent [29,30] and less susceptible to
decreases'in accuracy when significant bowel gas is present, extensive surgical dressing or open
wounds are in place, or with marked obesity [31]. Potential harms of CT include radiation
exposure, contrast-associated side effects (e.g., contrast-induced nephropathy), and unnecessary
imaging in patients with no or equivocal CT findings.

US is suggested as the initial imaging modality for children with suspected acute intra-abdominal
abscess due to a slight preponderance of benefit vs. harm in comparison to either CT or MRI, as
the panel placed a stronger weight on avoidance of radiation exposure and/or the need for sedation
in children. However, when an intra-abdominal abscess is not observed on an US, but clinical
suspicion persists, a low threshold should exist for performing a CT or MRI.

Evidence is not yet available to establish a recommendation for pregnant people though the panel
agreed that either US or MRI would be appropriate. The panel considered evidence from non-
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pregnant adults, along with the balance between benefits and harms (e.g., radiation exposure) of
each imaging modality.

Implementation considerations

When CT is obtained, the use of intravenous contrast may improve visualization of theabscess
wall [1]. Abdominal US may require higher level of technical expertise to diagnose:intra-
abdominal abscess. However, abdominal US may have clinical utility as both a diagnostic and
therapeutic modality for guiding percutaneous drainage procedures. Additionally,for patients with
a known, well-defined abscess, US can be considered to follow the progression of the abscess over
time. USis readily available and portable, which can be helpful when mobility.is limited or patients
are critically ill.

Research needs

Future research on CT, US, or MRI as the initial diagnaestic imaging modality in this patient
population, especially among children and pregnant people. with suspected intra-abdominal
abscess is necessary as there is a persistent need for directevidence to address this question. Head-
to-head comparisons of different imaging modalities in these patient populations would also be
welcome, as would subgroup analyses to determineany difference in diagnostic accuracy among
pre- and postoperative patients.
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Disclaimer: It is important to recognize that guidelines cannot always account for individual
variation among patients. They are assessments of current scientific and clinical information
provided as an educational service; are not continually updated and may not reflect the most recent
evidence (new evidence may emerge between the time information is drafted and when it is
published or read); should not be considered inclusive of all proper methods of care, or as a
statement of the standard of care; do not mandate any course of medical care; and are not intended
to supplant clinician judgment with respect to particular patients or situations. Whether to follow
guidelines and to what extent is voluntary, with the ultimate determination. regarding their
application to be made by the clinician in the light of each patient’s individual circumstances.
While IDSA makes every effort to present accurate, complete, and reliable information, these
guidelines are presented “as is” without any warranty, either express/or implied. IDSA (and its
officers, directors, members, employees, and agents) assume no-responsibility for any loss,
damage, or claim with respect to any liabilities, including direct, special, indirect, or consequential
damages, incurred in connection with these guidelines or reliance.on.the information presented.

The guidelines represent the proprietary and copyrighted property of IDSA. All rights reserved.
No part of these guidelines may be reproduced, distributed;or transmitted in any form or by any
means, including photocopying, recording, or other.electronic or mechanical methods, without the
prior written permission of IDSA. Permission is granted to physicians and health care providers
solely to copy and use the guidelines in their professional practices and clinical decision making.
No license or permission is granted to any-person or entity, and prior written authorization by
IDSA is required to sell, distribute,.or modify the guidelines, or to make derivative works of or
incorporate the guidelines into any product, including, but not limited to, clinical decision support
software or any other software product. Except for the permission granted above, any person or
entity desiring to use the'guidelines in any way must contact IDSA for approval in accordance
with the terms and conditions of third-party use, in particular any use of the guidelines in any
software product.
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Additional information: More detailed information on the analysis and development of
recommendations is available in the Supplementary Material.
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