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Abstract: Intra-abdominal abscesses (IAA) may commonly arise following complicated gastrointestinal tract
infections and, on occasion, from infections within the urinary system. Many of these IAA are initiated as a
consequence of post-surgical complications. These abscesses have a substantial risk of morbidity and mortality.
As a result, it is crucial to diagnose and treat them promptly to minimise these adverse outcomes. Therefore,
radiological modalities play a vital role in diagnosing, localising, and detecting associated complications of
IAA, as sometimes other investigations could be less reliable and non-specific. Radiological modalities are
pivotal in achieving an accurate diagnosis, localising the abscesses, and identifying associated complications.
This is especially important since alternative investigative methods may be misleading in certain situations.
Radiological techniques such as ultrasound scans (USS), contrast-enhanced computed tomography (CECT),
and even magnetic resonance imaging (MRI) are immensely helpful in diagnosing these conditions. These
imaging tools guide clinicians in determining the most appropriate patient management strategies. In this
article, we compile a case series involving tubo-ovarian abscess, appendicular abscess, diverticular abscess and
infected walled-off pancreatic necrosis, paying particular attention to radiological features in the diagnosis.
Furthermore, we reviewed the existing literature to delineate characteristic radiological features related to the
cases we discussed.

Keywords: intra-abdominal abscesses; tubo-ovarian abscess; appendicular abscess; diverticular abscess;
infected walled-off pancreatic necrosis.

Introduction:

Abscesses are localised collections of pus caused by suppuration buried in a tissue, an organ, or
a confined space. They are one of the morphological forms of acute inflammation [1]. Abscesses can
be formed in almost every body site, including the brain, soft tissues, lungs, intra-abdominal, and
pelvic organs [2]. Intra-abdominal abscesses (IAA) are classified as intraperitoneal vs retroperitoneal,
spontaneous vs post-operative and primary vs secondary [3]. IJAA commonly arises following
infections of the gastrointestinal tract and occasionally following infections from the urinary system.
Most of the IAA are post-surgical and account for about 70% of IAA [4]. Besides, intra-abdominal
infections are liable to complicate by spreading beyond the primary organ of infection, forming
abscesses. This process is predisposed by comorbidities, such as diabetes mellitus, intravenous drug
abuse, and immunosuppression, including those with HIV infection [5,6,7,8]. The IAA has a
substantial risk of increased morbidity and mortality. Hence, a high index of suspicion, close follow-
up, and improved methods for early diagnosis are mandatory [9]. In the prompt diagnostic workup,
radiological modalities such as ultrasound scans (USS), contrast-enhanced computed tomography
(CECT), and even magnetic resonance imaging (MRI) are vital [9]. Four such cases of intra-abdominal
abscesses are described in this article, paying particular attention to characteristic radiological
features in the diagnosis.

Case-1:

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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A 43-year-old mother of three children presented with fever, anorexia, and pelvic pain for three
weeks. She had odourless, whitish vaginal discharge and deep dyspareunia for two weeks. On
examination, she was afebrile, and her vital signs were normal. Moderate cervical excitation was
elicited on transvaginal examination. On bimanual pelvis examination, about 6 cm mass of cystic
nature was noted in the left adnexa. She had neutrophil leukocytosis with an increased C-reactive
protein (CRP) of 62 mg/dL and a marginally elevated CA125 of 42 units/mL. Her transvaginal
ultrasound examination showed a well-defined cystic mass with internal thick echogenic material
and a small amount of free fluid in her pouch of Douglas. The CECT abdomen and pelvis showed a
unilocular collection measuring 6.2 cm x 6.1 cm x 5.5 cm in the left adnexa adjacent to the uterus, with
a small amount of free fluid in the pelvis. (Figures la and 1b) The rest of the abdomen was
unremarkable. The diagnosis of left adnexal tubo-ovarian abscess (TOA) was made based on history
and clinical, biochemical, and radiological findings. She underwent a laparoscopic hysterectomy with
bilateral salpingo-oophorectomy and extensive adhesiolysis. She completely recovered after the
surgery and a course of intravenous and oral antibiotics.

Figure:1a

Figure 1. a and 1b: Axial and sagittal contrast-enhanced CT scan of the abdomen showed a left-sided

moderate-size tubo-ovarian abscess (white arrows) with a small amount of pelvic free fluid.

Case 2:

A 35-year-old woman presents with a gradually increasing severity of high fever, continuous
right lower abdominal pain, nausea, and vomiting for six days. On examination, she was febrile with
a temperature of 390C. She was tachycardic with a blood pressure of 100/60 mmHg. Significant
tenderness in the right iliac fossa associated with guarding and rigidity was noted in the abdominal
examination. She had neutrophil leukocytosis with an elevated CRP of 82 mg/dL. A provisional
diagnosis of acute or ruptured appendicitis with abscess formation was made. The abdominal
ultrasonography showed a moderately localised fluid collection with surrounding echogenic fat in
the right iliac fossa. Based on clinical, biochemical, and ultrasonography findings, it was diagnosed
as a localised abscess, probably due to the ruptured appendix. Her CECT abdomen detected a thick-
walled moderate-size fluid collection measuring 8.7 cm x 6.4 cm x 6.2 cm inferior to the caecum.
(Figures 2a and 2b) Multiple internal gas locules were also noted. The wall of the collection was
enhanced with contrast. A collapsed appendix adjacent to the collection and surrounding
inflammatory fat stranding were also noted. There is no evidence of right paracolic, subhepatic, or
subdiaphragmatic fluid collections. Adjacent caecal and terminal ileal walls were thickened. The
lesion was diagnosed as a ruptured appendix with a localised abscess formation and surrounding
soft tissue inflammation. The abscesses were drained via an ultrasound-guided pigtail insertion
under local anaesthesia, and 350 ml of pus were drained over three days. The pigtail catheter was
removed after five days of insertion. Simultaneously, intravenous antibiotics were instituted. The
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patient made an uneventful recovery and was discharged on day 6 with oral antibiotics. The patient
underwent an interval appendicectomy seven months later.

Figure:2a

Figure 2. a and 2b: Axial and sagittal contrast CT scan of the abdomen demonstrates a moderate-size
appendicular abscess (asterisk).

Case 3:

A 62-year-old man with no significant medical history presented with moderate left lower
abdominal pain, a low-grade fever, and altered bowel habits for one week. On examination, he was
febrile with a temperature of 38°C. Blood pressure of 140/90 mmHg with a pulse rate of 90 beats/min.
On his abdominal examination, moderate tenderness was noted in the left iliac fossa without
significant guarding or rigidity. He had leukocytosis with 90% neutrophilia and was mildly anaemic,
with a haemoglobin level of 9.1 mg/dl. He had an elevated CRP of 69.2 mg/dL. His abdominal
ultrasound scanning showed a small fluid collection (10 mm x 15 mm) deep to the maximum
tenderness of the pelvis with surrounding echogenic inflamed fat adjacent to the sigmoid colon and
urinary bladder.

Localised thickening of the sigmoid colonic wall was also noted, with no dilatation of bowel
loops. No free fluid was observed in the abdomen. The pericolic abscess was diagnosed based on
clinical examination, basic investigations, and image findings. Upon advice by the surgical team,
CECT of the abdomen and pelvis was performed with rectal contrast for further evaluation. It showed
a small fluid collection (10.2 mm x 13.0 mm x 15.0 mm) with significant thick fat stranding adjacent
to the medial wall of the sigmoid colon, making an inflammatory mass. Significant localised luminal
narrowing associated with wall oedema was also noted in affected bowel segments. An inflammatory
mass adhered to the urinary bladder wall without intervening fat planes. The rest of the colon was
not dilated and showed a few scattered uncomplicated diverticula (Figures 3a and 3b). The CT
diagnosis was mesosigmoid diverticular abscess (Hinchey classification, stage Ib). The patient was
managed conservatively with intravenous antibiotics, and regular follow-ups were done
ultrasonically. The symptoms resolved after a week, and the patient fully recovered.
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Figure: 3a

Figure 3a and 3b: Axial and sagittal contrast-enhanced axial CT scans of the abdomen show a
mesosigmoid diverticular abscess (Hinchey classification, stage Ib) (white arrows). The inflammatory
mass appeared adherent to the urinary bladder wall.

Case 4:

A 42-year-old man with chronic alcohol abuse and poorly controlled diabetes was admitted with
generalised abdominal pain, a high fever, and significant weight loss. He has had three hospital
admissions due to abdominal pain over the past 18 months, which were managed as episodes of
acute pancreatitis. On examination, he was febrile, with a temperature of 39.40C. His blood pressure
was 100/70 mmHg with a pulse rate of 100 beats/min. Central abdominal tenderness and guarding
were elicited. He had neutrophil leukocytosis and thrombocytosis with a platelet count of 527 x 109/L
and a serum amylase level of 109 U/L. His initial abdominal ultrasonography showed multiple ill-
defined intercommunicating fluid collections with thick internal echogenic material at the splenic
hilar region. CECT abdomen with oral water and rectal contrast revealed numerous
intercommunicating fluid collections (Figures 4a and 4b) in the region of the tail of the pancreas (5.8
cn 6.3 cm x 3.7cm), superiorly extended to the left sub-diagrammatic region, and inferiorly
communicating with a collection (2.2 cm x 3.7 cm x 2.9 cm) located anterior to the oedematous body
of the pancreas. Multiple gas locules were also noted within the collection, and an air-fluid level was
noted in the non-dependent location of the collection. No evidence of intra-pancreatic abscesses,
calcifications, pancreatic duct dilatation, splenic artery aneurysm formation, splenic vein thrombosis,
or free fluid in the abdomen was noted. Ultrasound-guided FNA confirmed this as an infected
collection. After considering clinical, biochemical, and radiological findings, the final diagnosis was
made as infected wall-off pancreatic necrosis (WOPN). Ultrasound-guided active aspiration with
saline irrigation was performed using a large-bore cannula in the intensive care unit, and passive
drainage was allowed with 14-F pigtail catheter insertion using the Selinger technique. The patient
completely recovered after an extended stay in the intensive care unit and the surgical ward.
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Figure 4a and 4b: Axial and sagittal contrast-enhanced axial CT scans of the abdomen show an ill-
defined intercommunicating infected pancreatic pseudocyst at the splenic hilar region (white arrows)
extending superiorly and inferiorly.

Discussion:

IAA are diverse and carry high mortality and morbidity if timely diagnosis and treatment are
not instituted [9,4]. However, clinical features are nonspecific, and basic blood investigations are not
characteristic of IAA [10,11,12]. Nevertheless, imaging plays a pivotal role in their diagnosis [4]. In
addition, image-guided interventions enable microbiological sampling for definitive aetiological
diagnosis with a specific ABST pattern directing targeted antibiotic therapy [13].

Tubo-ovarian abscess:

A tubo-ovarian abscess is a complex inflammatory pelvic pathology that occurs as a
complication of untreated pelvic inflammatory disease in premenopausal women [14]. It is described
as a walled-off pus involving the fallopian tube and or ovary because of an ascending polymicrobial
infection from the lower genital tract [15]. Suspected TOA can be identified on imaging with
transabdominal or transvaginal sonography, CECT, or MRI. The USS has become the best and most
used initial imaging modality in TOA due to its inherited advantages, high sensitivity (93%), and
specificity (98%) [15,16]. Ultrasonically, TOAs are characterised by a unilateral or bilateral complex
adnexal cystic mass, thick irregular walls, and multiple internal coarse echoes that likely represent
pus with cellular debris [17]. There may be partial septation within the collection. Mild to moderate
pelvic free fluid with echogenic debris may also be seen in complicated individuals. The transvaginal
examination may better delineate the lesions and exhibit pelvic tenderness over the affected adnexal
area [17]. However, ultrasound appearances can mimic endometrioma, hemorrhagic cysts, dermoid
cysts, or other cystic ovarian neoplasms. In patients with an uncertain diagnosis, even after proper
history, physical examination, laboratory results, and preliminary ultrasonography, a CECT or MRI
of the abdomen and pelvis can be performed to evaluate the suspected TOA further. In CECT, TOA
may appear as a unilocular or multilocular cystic lesion with moderately attenuated internal fluid.
There may be incomplete internal septa and solid areas. Further, TOA abscesses may have a thick,
irregular, and heterogeneously enhancing wall [18]. Most of these findings will be shared with
endometriomas. However, the multi-layered appearance of the cyst wall may indicate an
inflammatory process with the cyst [19]. Identifying a pus-filled fallopian tube with an enhanced
thick wall facilitates distinguishing TOA from a neoplastic lesion or endometrioma [20]. Internal gas
locules, though rare, are a reliable indicator of a TOA. Other radiological signs to indicate an
inflammatory process are perilesional fat standings, thickening of the uterosacral ligaments and
mesosalpinx, and increased attenuation of the presacral and para-ovarian fat secondary to



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2023

inflammation [20,21]. MRI can be used to distinguish between endometrioma and TOA because it
reliably identifies or excludes the blood components of the lesion. The purulent content of a TOA
usually appears hypointense in TIW and hyperintense in T2W images. However, this signal intensity
may vary according to its hemorrhagic and protein content. Fluid within TOA usually shows
diffusion restriction on DWI images, intense enhancement of the wall of the collection, and
perilesional inflammatory stranding with intravenous Gadolinium. Laparoscopy is still considered
the gold standard for diagnosing TOA in some centers. Undoubtedly, it gives the added advantage
of concurrent cyst drainage and taking fluid for cultures where necessary [21]. Even so, the rapid
development of sonographic and CECT technology allows operators to diagnose correctly and may
be used to image guide percutaneous drainage of the abscess with minimal morbidity and mortality.
In the first case described here, image-guided drainage was not performed due to inadequate, safe
access to the lesion. Further, in this case, TOA was unilocular and confined to single adnexa without
significant adnexal inflammatory changes. This could have been due to the sub-acute nature of the
illness.

Appendicular abscess

An appendiceal abscess (AA) is a walled-off inflammatory collection adjacent to the appendix
due to the inflamed appendix's perforation or peri-appendiceal inflammation due to aggravation of
appendicitis [22]. It occurs in 2-6% of patients with acute appendicitis [23]. Appendicular abscesses
are mainly diagnosed using USS and CECT. USG is undoubtedly an initial imaging modality due to
its inherited advantages, especially since it is pivotal in resource-poor settings. Sonography has a
sensitivity of 56 to 94% and a specificity of 47 to 95% [24]. Most appendicular abscesses show an ill-
defined hypoechoic unilocular or multilocular fluid collection with internal echogenic debris covered
by an irregularly thick wall. In addition, perilesional echogenic fat and free fluid in the right iliac
fossa and pelvis may be detected. There may be a communication of the appendiceal lumen with the
abscess, air in the appendix wall, and relatively low or absent tenderness with transducer
compression [25]. The CT has better diagnostic power than the USS in the diagnosis of appendicitis,
with a sensitivity of 98-100%, a specificity of 91-99%, a PPV of 92-98%, and an NPV of 95-100% [26].
In the CECT abdomen, AA appears as a localised fluid collection in the right iliac fossa region,
confined by an enhanced thick wall.

Furthermore, abscesses may contain relatively dense material with internal gas shadows and
calcification due to appendicoliths. The appendicular abscess remains localised if peri appendiceal
fibrous adhesions develop before rupture [27]. These adhesions and perilesional fat standing are
better visualised by CT [28]. As a result of the mass effect of the abscess, adjacent bowel loops may
be compressed or displaced [28]. In the management of AA, image-guided percutaneous pigtail
drainage is one option when the abscess diameter is >4cm [29,30]. It avoids surgery and related
complications, shorter hospital stays, a lower cost, and temporising surgical procedures for extremely
ill patients [31]. The case presented here also showed typical CT image findings, and it was managed
with ultrasound-guided pigtail drainage followed by an interval appendectomy seven months later.

Diverticular abscesses

Diverticular abscesses (DA) are localised paracolic inflammatory collections as one of the
complications of diverticulitis [32]. Clinical examination and laboratory findings are significantly
inaccurate in defining many aspects of diverticular disease. Therefore, radiological findings are
important in diagnosing the disease and its complications, including DA. Imaging modalities useful
in diagnosing DA are barium enema, USS, CECT, and MRI [33]. As a traditional imaging technique,
barium enema has low sensitivity and specificity in diagnosing diverticular disease and related
complications compared to modern cross-sectional images [34]. Indeed, barium studies are not
recommended for acute diverticulitis [33]. To reduce unnecessary radiation exposure, sonography is
a widely available, non-invasive tool to diagnose diverticular abscesses, especially in premenopausal
women and young patients [35]. Further, ultrasound is important in image-guided therapeutic
interventions and follow-up of patients. A DA may appear as an anechoic cystic collection with
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internal hyperechoic debris and pockets of air locules deep to the maximum tender point in the
abdomen [35]. CT scans with intravenous and intrarectal contrast are considered the imaging of
choice for diverticulitis because it has a high sensitivity of up to 97% and a specificity reaching 100%
[36,37]. Based on CT findings, Kaiser et al. described in 2005 the modified Hinchey classification of
diverticulitis with five stages in diverticular disease, which has prognostic and potentially
therapeutic importance [38]. (Table 1)

Table 1. Classification modified by Kaiser et al. (CT findings).

0 Diverticuli + colonic wall thickening

Ia Colonic wall thickening with pericolic soft tissue changes

Ib la changes + pericolic or mesocolic abscess.

11 la changes + distant abscess (generally deep in the pelvis or interloop regions)

I Free gas associated with localised or generalised ascites and possible peritoneal wall
thickening

1\ Same findings as III

However, in 2015, Sartelli et al. proposed a new simple classification and possible treatment
strategies based on CT findings, the clinical conditions of the patient, and the presence of
comorbidities. This classification has allowed us to decide on acute diverticulitis's non-operative and
operative management [39]. According to this classification, oral or intravenous antibiotics manage
patients with acute diverticulitis and DA <4 cm. Image-guided percutaneous drainage is
recommended for DA >4 cm, and a surgical approach is proposed for more complicated individuals,
such as those with pneumoperitoneum [39]. The value of MRI in diagnosing diverticular diseases is
still debated. According to Heverhagen et al., sensitivity is 94%, and specificity is 88% in diagnosing
acute diverticulitis, with an interesting figure of diagnostic accuracy being better in younger than
older patients [40].

Infected walled-off pancreatic necrosis

According to the revised Atlanta classification, various complications of acute pancreatitis, such
as acute peripancreatic fluid, pancreatic pseudocyst, acute necrotic collections, and walled-off
necrosis, can be differentiated [41]. Cross-sectional imaging based on this new classification avoids
the confusion in terminology used over the last 20 years [41]. Pancreatic pseudocyst (PPC) is defined
as localized enzyme-rich fluid collection surrounded by a non-epithelialized fibrous wall and occurs
in 10-20 % of patients with acute pancreatitis [42]. Walled-off pancreatic necrosis (WOPN) is an
encapsulated pancreatic or peripancreatic collection containing necrotic tissue debris and occurs in
1-9% of patients with acute pancreatitis [43]. Pancreatic pseudocysts and WOPN have sequelae of
disease that take >4 weeks to mature into wall-off collections [41]. Any collection can be infected or
remain sterile during the disease process, and infections are more commonly seen within necrotic
collections [44]. Secondary infection of the WON can be associated with a high mortality rate of up
to 30%-39% [45]. Therefore, prompt diagnosis of infected WOPN is mandatory to determine
management options. Apart from deteriorating signs of infection, objective assessment of collection
with imaging is vital. An ongoing infection can be assumed when intra-cystic gas locules or air-fluid
levels are due to gas-forming organisms, which can be assured with CECT. However, the presence
of gas-forming organisms can be reliably obtained using FNA of the collections and cultures of
organisms. Other CECT findings, which are more suggestive of walled-off necrosis over pseudocyst,
are more significant in size, extended into the paracolic or retrocolic space, an irregular wall, fat
density internal debris, thick or multiple septations, and pancreatic parenchymal irregularities [46].
The accuracy rate for distinguishing WOPN from infected PPC using the evidence is about 80% [46].
Necrotic components of the infected collection are better identified on ultrasonography and T2W MRI
than on CT [47]. Ultrasonography and CT are essential during guided FNA and inserting an image-
guided pigtail catheter when indicated [48].

The case presented here also showed extensive intercommunicating collections with dense
internal material and gas locules. Image-guided FNA followed by culture confirmed the collection as
infected WOPN. This collection was managed with active and passive pigtail drainage.
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USS

USS is the first imaging modality to diagnose most IAA [10,49], and it is a versatile technique
owing to its easy access, portability, non-invasiveness, low cost, and absence of ionising radiation
[50]. Therefore, evaluating the disease progress with subsequent scans is useful in patient follow-up
[49]. However, USS findings are highly operator-dependent and need high expertise. USS findings
are less reliable in obese subjects and when there is overlying bowel gas [50].

CT

CT scanning has a high sensitivity and specificity compared to USS in diagnosing IAA [50].
However, it carries a very high level of ionising radiation, and there is a risk of contrast allergy [50]
and contrast-induced nephropathy [51]. Its affordability is lower than that of USS due to its relatively
high cost. Therefore, the patient should be hemodynamically stable to undergo CT scanning [49].

MRI

MRI allows better demonstration of the extent of the disease, characterisation of the lesion, and
making specific diagnoses than USS or CT scanning. Also, it does not carry the risks of ionising
radiation, as seen in CT [52]. However, MRI is time-consuming and more costly than CT or USS and
requires patient cooperation in certain instances. Also, MR contrast media-gadolinium has a risk of
developing nephrogenic systemic fibrosis in patients with renal insufficiency [52].

Conclusion:

In conclusion, ultrasonography plays a vital role as the first imaging modality in diagnosing a
variety of intra-abdominal abscesses. CECT abdomen and MRI better characterise the diagnosis.
Imaging-guided interventions in intra-abdominal abscesses play an essential role in managing these
patients, which will significantly reduce the morbidity and mortality of patients.
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