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Abstract-

Objectives: This study aims to elucidate the computed tomography (CT) and clinical findings associated with
intra-abdominal ruptured liver abscesses.

Patients and Methods: Retrospective analysis was conducted on CT and clinical data of 32 patients diagnosed
with intra-abdominal ruptured liver abscesses at Maharajah’s Institute of Medical Sciences (MIMS),
Nellimarla between 2022 and 2023.

Results: The study comprised 32 patients with a median age of 53.3£15.3 years (range, 24-85 years). Male
predominance was observed, with a male-to-female ratio of 1.9:1. Predominant clinical symptoms included
abdominal pain (96.9%), malaise and anorexia (96.9%), fever (78.1%), and peritonitis (78.1%). The mean size
of liver abscesses was 8.4 cm (range, 4.0-14 cm), with single abscesses in 11 patients and multiple abscesses in
21 patients. Unilobar involvement was predominant, with the right lobe affected in 68.8% (22 of 32) of cases.
Abscess liquefaction was observed in 25 patients, while gas was present in the abscess cavity in 7 patients. Free
intraperitoneal fluid was evident in all patients.

Conclusion: Understanding intra-abdominal ruptured liver abscesses is crucial for early diagnosis and
appropriate management.
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Introduction:

Liver abscess is a significant health issue in tropical regions, often associated with considerable morbidity and
mortality rates. Traditionally, hepatic abscesses are categorized as either pyogenic or amoebic 2, each presenting its
unique set of complications, with abscess rupture being a prevalent concern G, Intraperitoneal rupture of liver
abscess, although rare, represents a potentially life-threatening condition, particularly affecting elderly individuals
burdened with significant medical co morbidities and surgical risks & 7. Achieving an accurate preoperative diagnosis
remains challenging, often requiring exploratory laparotomy to address resultant peritonitis effectively ©.

Computed tomography (CT) plays a crucial role in the diagnosis of hepatic abscesses, boasting a high sensitivity of up
to 97 %(. CT imaging typically depicts hepatic abscesses as single or multiloculated masses with low attenuation ©,
enabling timely detection and intervention to mitigate associated morbidity and mortality risks. Timely identification
and appropriate management of hepatic abscesses are paramount in preventing adverse outcomes. Although mortality
rates are relatively low when the abscess remains confined to the liver, extension into adjacent cavities significantly
increases mortality risks @, While hepatic abscesses may give rise to various complications ‘3, reports detailing
complications specifically in pyogenic hepatic abscesses are sparse 9. Limited studies have focused on imaging
characteristics in a small patient cohort %14, This article presents the CT and clinical findings of patients diagnosed
with intra-abdominal ruptured liver abscesses.

Patients and Methods:

This retrospective observational study examines patients presenting with intra-abdominal ruptured liver abscesses at
Maharajah’s Institute of Medical Sciences, Nellimarla between 2022 and 2023. The study received approval from the
Hospital Ethical Board. All diagnosed cases of ruptured liver abscess, confirmed through radiological and
laparoscopic investigations, were included. Patient demographics, clinical characteristics, and computed tomography
findings were documented. Data analysis will be performed using SPSS software.
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Clinical Parameters:

In this study, clinical parameters encompassed demographic characteristics, including age and sex, alongside detailed
information regarding underlying medical conditions. These conditions comprised diabetes mellitus, biliary disorders,
hemodialysis, liver cirrhosis, malignancy, immunosuppression, as well as the presence of cavities from old calcified
echinococcus cysts or simple benign liver cysts. Additionally, the study meticulously recorded symptoms and signs
observed at presentation, along with the origin of the abscess. Furthermore, the administration of empiric antibiotic
therapy prior to admission was documented for each patient.

Liver CT Characteristics:

Prior to laparoscopic drainage of the liver abscess, all patients underwent contrast-enhanced CT examinations. In
some instances, additional CT studies were performed during follow-up to monitor the size of the abscess cavity and
identify any complications. However, for the purpose of this study, only the contrast-enhanced CT images acquired
before abscess drainage were reviewed. CT scans were conducted using GE Revolution 16 slice machine. Scan
parameters varied over the study period and across different scanners, including collimation (ranging from 1.25 mm to
7 mm), pitch (ranging from 0.75 to 1.5), and section thickness (ranging from 1 mm to 5 mm). Intravenous non-ionic
iodinated contrast medium (Omnipaque) was administered at a dosage calculated based on patient weight and
delivered via a power injector at a rate of 3 mL/sec. Axial sections, with a thickness of 3-5 mm, were reconstructed,
reported, and archived.

The CT scans were interpreted by two radiologists, and a consensus was reached between them. The recorded CT
features included: (a) lobe involvement (unilobar [right or left] or bilobar), (b) number of abscesses (single or
multiple), (c) maximal abscess diameter (with measurement of the largest abscess in cases of multiple abscesses), (d)
presence of unilocular or multilocular abscess (identified by the presence of >1-mm-thick septations), (e) assessment
of solid or cystic appearance (with an attenuation value of <20 HU, indicating >50% of the abscess cavity appears
hypodense or liquefied, predominantly in most sections showing the abscess cavity), (f) identification of gas within
the abscess cavity, and (g) determination of spontaneous rupture of the abscess (based on CT findings and clinical
symptoms).

Results

Clinical Features:

The study cohort comprised 32 patients, with a median age of 53.3+15.3 years (range, 24-85 years). There was a male
predominance, with a male-to-female ratio of 1.9:1. The most prevalent underlying medical condition was diabetes
mellitus (25.0%), followed by bacterial pneumonia (18.8%), hypertension (6.3%), and bile duct stones (3.1%), as
detailed in Table 1. Notably, none of the patients had cirrhosis. The majority of patients presented with abdominal
pain (96.9%), malaise and anorexia (96.9%), fever (78.1%), peritonitis (78.1%), and other clinically significant signs,
as outlined in Table 2.

Table 1. Underlying Diseases among Patients with Intra-abdominal Ruptured Liver Abscess

Underlying Disease Frequency Percentage (%)
Hypertension 2 6.3

Diabetes Mellitus 8 25.0

Bacterial Pneumonia 6 18.8

Bile Duct Stones 1 3.1

Note: None of the patients had cirrhosis.

Table 2. Clinical Presentations of Intra-abdominal Ruptured Liver Abscess

Clinical Presentation Frequency Percentage (%)
Abdominal Pain 31 96.9
Malaise and Anorexia 31 96.9
Nausea/\VVomiting 20 62.5
Fever >38°C 25 78.1
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Clinical Presentation Frequency Percentage (%)
Jaundice 5 15.6
Peritonitis 25 78.1
Hepatomegaly 4 125

Liver CT Characteristics:

The average time lapse between the onset of fever and CT imaging was 8.3 days (range, 1-30 days). The average size
of the liver abscess was 8.4 cm (range, 4.0-14 cm). Among the patients, 11 exhibited a solitary abscess, while 21
manifested multiple abscesses. Unilobar involvement was evident in 29 patients, predominantly affecting the right
lobe (68.8%, 22 out of 32 cases). The abscesses appeared completely liquefied in 25 patients, whereas gas was
observed within the abscess cavity in 7 patients. Free intraperitoneal fluid was detected in all patients. Comprehensive
liver CT characteristics of intra-abdominal ruptured liver abscesses are outlined in Tables 3 and 4. Figures 1 and 2
depict CT scan images illustrating the ruptured liver abscesses.

Discussion:

Liver abscess represents a significant gastrointestinal ailment, particularly prevalent in tropical regions > 1, It is
typically categorized into pyogenic and amoebic types, both of which carry serious implications, especially when
diagnosed late. In developing nations, liver abscess stands out as a major contributor to mortality and morbidity rates
(17.18) Despite the advent of modern radiological techniques, diagnosing hepatic abscesses in their early stages allows
for nonsurgical management. However, a portion of patients, either due to delayed presentation or resistant disease,

may develop ruptured liver abscesses, thereby escalating mortality rates and necessitating urgent surgical intervention
(8, 19)

CT findings All patients (n=32)
Abscess size (cm) 8.4 (4.0-14)
No. of abscesses

1 11 (34.4)
>1 21 (65.6)
Lobar involvement

Unilobar 29 (90.6)
Bilobar 3094
Abscess appearance

Completely liquefied 25 (78.1%)
Gas in the abscess cavity 7(21.9)
Peritoneal effusion 32 (100%)

Table 4. Locations of rupture on CT-scanned image

Right lobe VI Left lobe
Liver segments [\ V Vi VI VIl Il Il
N (%) 5(15,6) |8(25) 13 (40,6) | 8(25) | 8(25) | 8(25) |5(15,6)
Total 22 (68, 8%) 7 (21, 9%)

Intraperitoneal rupture stands as a significant complication of liver abscesses 102021 with its occurrence frequency
ranging from 2.5% to 17% @2, Clinically, escalating hepatic tenderness may serve as an indicator of an impending
rupture @?, Computed tomography (CT) imaging assumes a pivotal role in gauging the extent of intraperitoneal
dissemination of the liver abscess. In a study by Dal Mo Yang et al. @, comprising 81 patients with confirmed
pyogenic hepatic abscess, complications manifested in 3 patients (3.7%). Two discernible types of complications
surfaced: loculated perihepatic abscess (n=2) and diffuse peritonitis (n=1). In instances of diffuse peritonitis stemming
from hepatic abscess rupture, CT scans typically unveil copious ascites and diffuse thickening of the parietal
peritoneum. While amebic peritonitis following the rupture of a hepatic amebic abscess carries a dismal survival rate
despite surgical intervention, all patients with intraperitoneal rupture of pyogenic hepatic abscesses could be
effectively managed through percutaneous drainage and antibiotic therapy.
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Figure 1 illustrates a case involving a 42-year-old woman who experienced a rupture of a pyogenic hepatic abscess
into the peritoneal cavity, leading to peritonitis. The abscess is situated within the right hepatic lobe, with evidence of
gas accumulation inside it.

The predominant clinical presentation included abdominal pain (96.9%), malaise and anorexia (96.9%), fever
(78.1%), peritonitis (78.1%), nausea/vomiting (62.5%), and jaundice and hepatomegaly (15.6% and 12.5%,
respectively). These findings are consistent with those reported by Hind S. Alsaif, where fever and/or chills were the
most common presentation, followed by gastrointestinal symptoms (e.g., upset stomach, diarrhea, vomiting, nausea,
discomfort, pain), respiratory symptoms (e.g., cough, dyspnea, chest distress), and jaundice ?¥. The clinical features
of ruptured liver abscesses from other studies were summarized in Table 5.
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Figure 2 depicts a 62-year-old man with a ruptured pyogenic hepatic abscess, resulting in a perihepatic abscess
formation. Enhanced helical computed tomography (CT) reveals a heterogeneously hypodense abscess in the left
hepatic lobe.

The CT appearance of liver abscesses can be diverse and lacks specificity. Typically, CT scans reveal one or more
round or oval lesions with low density, ranging from 2 to 16 cm in diameter. The margin of the abscess may appear
smooth or nodular, and internal septations might be present. While an enhancing wall is often observed, it may not
always be visible without contrast-enhanced CT scans. Therefore, the differential diagnosis of an amebic liver abscess
in adults encompasses various conditions, including simple hepatic cysts, infected or hemorrhagic cysts, pyogenic
liver abscesses, echinococcal cysts, hematomas, bilomas, cystic or necrotic hepatic metastases, undifferentiated
embryonal sarcomas, and biliary cystadenomas. In cases where there is a rim of edema surrounding the lesion,
diagnostic considerations may be narrowed down to inflammatory conditions ©®. One characteristic feature that can
help differentiate an amebic liver abscess from other focal hepatic lesions is its tendency to extend beyond the liver's
surface.

Table 5. Presentation symptoms according to other studies

Symptoms Shrikant Perka et al | Alexopoulou A et al | Mukhopadhyay M et al
(2016) @ (2010) @ (2010) @

Pain 100% 75.7% 83%

Fever 86.7% 96.7% 80%

Vomiting 43.3% - -

Cough/pleurisy 30% - 26.4%

Diarrhea 53.3% -- --

Jaundice -- 12.1% --

Our study on liver CT characteristics is consistent with previous research. Alsaif et al. reported a median interval of 3
days (range: 1-24 days) between fever onset and CT imaging. The median liver abscess size was 7 cm (range: 1.7-14
cm). They found a single abscess in 95 patients, with multiple abscesses seen in 36 patients. Unilobar involvement
occurred in 100 patients, predominantly affecting the right lobe (55.0%, 72 of 131). Abscesses were mainly solid and
mass-like in 67 patients and cystic in 64 patients. Multilocular abscesses were observed in 115 patients (87.8%).
Thrombophlebitis was present in 30 patients, pylephlebitis in three, and gas in the abscess cavity in 17 cases, with six
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patients showing pneumobilia. Gas formation was noted in four patients (12.1%), and localized sub collections were
observed in three (9%) @4,

In the study by Alexopoulou et al., most liver abscesses (69.7%) involved the right lobe, with sizes ranging from 5 to
9 cm in 63.6% of cases, primarily presenting as solitary lesions (75.7%). Multiple abscesses were found in 24.2% of
patients. Chest radiography revealed an elevated hemi diaphragm (42.4%), pleural effusion (18.2%), and basilar
infiltrate (6%). Liver abscess was accompanied by pylephlebitis in one patient. Gas formation occurred in four
patients (12.1%), and localized sub collections were seen in three (9%) ©.

Chang Z et al. found a single abscess in 54 patients (81.8%) and multiple abscesses in 12 patients (18.2%) ©¢”. Among
those with multiple abscesses, the average number of lesions per patient was 2.5. Unilobar involvement was seen in
54 patients (81.8%), and multilocular abscesses were present in 50 patients (75.8%). Thrombophlebitis was present in
nine patients (13.6%), and gas in the abscess cavity was noted in 11 patients (16.7%). Additionally, four patients
(6.1%) experienced spontaneous abscess rupture @7,

A precise diagnosis of liver abscess typically relies on imaging techniques, with both sonography and CT scans
playing crucial roles. While sonography is a valuable tool, it is operator-dependent and may face limitations in
identifying small or solitary abscesses. Its sensitivity, averaging around 79%, falls short compared to the higher
sensitivity of CT scans, which can reach up to 98% 8. However, in urgent scenarios, such as bedside assessments,
sonography can offer swift insights into potential abscesses.

Certain distinctive features observable on CT scans, such as the presence of a hairball sign or an air-fluid level, may
strongly indicate a Klebsiella abscess ?9. Nevertheless, it's important to note that while these imaging distinctions are
helpful, the ultimate choice of antibiotics should be guided by culture and sensitivity results.

The progression of radiologic techniques has significantly contributed to improved patient outcomes, particularly in
terms of mortality rates associated with liver abscesses. Both ultrasonography and CT scans with contrast remain the
preferred modalities for screening and diagnosis. Moreover, they serve as effective tools for guiding percutaneous
procedures like aspiration and drainage.

With the evolution of multidetector CT scan technology, there has been a notable enhancement in image quality,
leading to more precise and reliable detection of liver abscesses. Additionally, the utilization of gallium and
technetium radionuclides has expanded the diagnostic capabilities, offering further insights into the nature and extent
of liver abscesses.

Conclusion:

The rupture of a hepatic abscess poses a grave risk compared to its non-ruptured counterpart. Timely and precise
diagnosis, followed by prompt surgical intervention, is paramount in effectively managing such cases. The majority of
patients typically manifest acute symptoms, with the right lobe of the liver being predominantly affected. Among the
symptoms, abdominal pain emerges as the most prevalent. Computed tomography emerges as the cornerstone
diagnostic modality for identifying hepatic abscesses and their associated complications due to its superior imaging
capabilities.

It's worth emphasizing that the prompt identification of a ruptured hepatic abscess is crucial, as it significantly impacts
patient outcomes. Therefore, healthcare providers should remain vigilant for any signs or symptoms suggestive of this
complication, especially in patients with predisposing factors such as underlying liver disease or
immunocompromised status.

Furthermore, multidisciplinary collaboration among clinicians, radiologists, and surgeons is essential for ensuring
timely and appropriate management strategies. By leveraging the collective expertise of various healthcare
professionals, the holistic care of patients with ruptured hepatic abscesses can be optimized, ultimately improving
clinical outcomes and reducing mortality rates associated with this serious condition.
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