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Abstract: 
Background: Ruptured liver abscess represents a critical clinical emergency associated with high morbidity and 
mortality if not diagnosed and managed promptly. Computed tomography (CT) has emerged as the imaging 
modality of choice for early detection, characterization, and complication assessment of liver abscesses, especially 
when rupture is suspected. Understanding CT findings along with clinical features is crucial to guide timely 
interventions. 
Objectives: 
• To evaluate the CT imaging features associated with ruptured liver abscesses. 
• To correlate CT findings with clinical presentation and outcomes. 
Methods: This prospective observational study was conducted in the Department of Radiodiagnosis, Sri Krishna 
Medical College and Hospital, Muzaffarpur, Bihar, India, from December 2021 to Nov 2022. A total of 50 patients 
with clinically suspected ruptured liver abscess underwent contrast-enhanced CT abdomen for diagnosis and 
evaluation. Clinical presentations, laboratory parameters, CT features, rupture sites, and treatment outcomes were 
analyzed. 
Results: CT imaging successfully identified ruptured liver abscesses in all cases, with peritoneal rupture being 
the most common site. Most patients presented with abdominal pain, fever, and signs of peritonitis. Larger abscess 
size, multiloculated morphology, and adjacent organ invasion were significant predictors of rupture. Timely 
diagnosis enabled appropriate surgical or percutaneous management, improving survival rates. 
Conclusion: Contrast-enhanced CT plays a pivotal role in the early detection of ruptured liver abscesses, guiding 
therapeutic decision-making and improving clinical outcomes. Integration of CT imaging with clinical assessment 
is essential for optimal management of this life-threatening condition. 
Keywords: Ruptured Liver Abscess, Computed Tomography, Intra-abdominal Infection, Peritonitis, Imaging 
Diagnosis. 
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(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction

Liver abscess continues to be a serious clinical entity 
associated with significant morbidity and potential 
mortality if not promptly recognized and managed. 
Among liver abscesses, rupture into the peritoneal 
cavity, pleural space, or adjacent organs represents a 
life-threatening complication, often leading to 
systemic sepsis, peritonitis, and multi-organ 
dysfunction. Early diagnosis and intervention are 
crucial to reduce mortality and achieve favorable 
clinical outcomes [1,2]. 

Traditionally, clinical suspicion based on fever, right 
upper quadrant pain, and signs of systemic infection 
has guided the diagnosis of liver abscesses. 
However, clinical findings alone are often non-
specific, and laboratory markers may be 

inconclusive [3]. Imaging, therefore, plays an 
indispensable role in confirming the diagnosis, 
delineating the abscess characteristics, and 
identifying complications such as rupture. Among 
imaging modalities, contrast-enhanced computed 
tomography (CT) of the abdomen has emerged as 
the gold standard, providing detailed information 
regarding abscess size, location, morphology, extent 
of rupture, and associated intra-abdominal or 
thoracic complications [4,5]. 

Previous studies have demonstrated that certain 
imaging features, such as larger abscess size, 
multiloculation, thinning of the abscess wall, and 
involvement of adjacent organs, are associated with 
an increased risk of rupture. Identifying these 
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features promptly can aid in the stratification of 
patients requiring urgent surgical or percutaneous 
intervention. Furthermore, understanding the 
clinical correlation of imaging findings allows for 
comprehensive patient assessment and optimizes 
treatment planning [6]. 

Despite advancements in imaging and interventional 
radiology, ruptured liver abscesses continue to pose 
diagnostic and therapeutic challenges, especially in 
resource-limited settings. Variability in clinical 
presentation and delays in imaging can contribute to 
poor outcomes. Therefore, systematic evaluation of 
CT findings and their correlation with clinical 
features is necessary to enhance diagnostic accuracy 
and facilitate timely management [7]. 

This study was designed to evaluate the computed 
tomography features of ruptured liver abscesses in a 
prospective cohort and to correlate imaging findings 
with clinical presentations and outcomes. The 
ultimate aim was to reinforce the critical role of CT 
imaging in guiding clinical management and 
improving prognosis in patients with this potentially 
fatal condition. 

Methodology 

This prospective observational study was conducted 
in the Department of Radiodiagnosis, Sri Krishna 
Medical College and Hospital, Muzaffarpur, Bihar, 
India, from December 2021 to Nov 2022. Fifty 
consecutive patients aged 18 years and above, 
presenting with clinical suspicion of ruptured liver 
abscess based on symptoms such as fever, 
abdominal pain, distension, and features of 
peritonitis, were included. Written informed consent 
was obtained from all participants prior to 
enrollment. 

Inclusion criteria comprised patients with clinical 
features suggestive of liver abscess and evidence of 
rupture on imaging or intraoperative findings. 
Exclusion criteria included patients with isolated 
liver abscess without rupture, prior surgical 
interventions for hepatic infections, or incomplete 
imaging studies. 

All patients underwent contrast-enhanced computed 
tomography (CECT) of the abdomen using a 64-

slice multidetector CT scanner. Axial images were 
obtained in pre-contrast, arterial, portal venous, and 
delayed phases. Multiplanar reconstructions were 
generated for comprehensive evaluation. CT 
parameters assessed included abscess size, location 
(right lobe, left lobe, or both), morphology 
(uniloculated or multiloculated), wall 
characteristics, presence of perilesional edema, 
rupture site (peritoneal cavity, pleural space, 
adjacent organs), and presence of associated ascites, 
pneumoperitoneum, or pleural effusion. 

Clinical data were collected, including patient 
demographics, symptom duration, laboratory 
investigations (total leukocyte count, liver function 
tests), and management details (percutaneous 
drainage, surgical intervention, antibiotic therapy). 
Patients were followed for outcomes such as 
resolution, need for re-intervention, and mortality. 

Two experienced radiologists independently 
evaluated the CT images, blinded to each other's 
assessments, and discrepancies were resolved by 
consensus. Data were compiled and analyzed using 
SPSS version 25. Continuous variables were 
expressed as mean ± standard deviation. Categorical 
variables were expressed as frequencies and 
percentages. Associations between imaging findings 
and clinical outcomes were evaluated using Chi-
square or Fisher’s exact tests as appropriate. A p-
value less than 0.05 was considered statistically 
significant. 

Results 

A total of 50 patients with ruptured liver abscesses 
were included in the study. The majority of patients 
were male and presented with fever, right upper 
quadrant pain, and signs of generalized peritonitis. 
The right lobe of the liver was the most common site 
of abscess formation. Peritoneal rupture was the 
predominant pattern, followed by rupture into the 
pleural cavity and adjacent hollow viscera. Larger 
abscess size, multiloculated morphology, and 
presence of perilesional edema were significantly 
associated with rupture. Timely imaging diagnosis 
enabled appropriate percutaneous or surgical 
interventions, resulting in favorable outcomes in 
most cases.

Table 1: Demographic Profile of Patients 
Parameter Number (n=50) Percentage (%) 
Male 38 76% 
Female 12 24% 
Mean Age (years) 45.2 ± 12.5 — 

Table 2: Clinical Presentation of Patients 
Symptom Number (n=50) Percentage (%) 
Fever 45 90% 
Right Upper Quadrant Pain 42 84% 
Abdominal Distension 28 56% 
Features of Peritonitis 20 40% 
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Table 3: Liver Lobe Involvement 
Lobe Affected Number (n=50) Percentage (%) 
Right Lobe 36 72% 
Left Lobe 10 20% 
Both Lobes 4 8% 

Table 4: Morphology of Liver Abscesses 
Morphology Type Number (n=50) Percentage (%) 
Uniloculated 18 36% 
Multiloculated 32 64% 

Table 5: Size of Liver Abscesses 
Size Category Number (n=50) Percentage (%) 
<5 cm 12 24% 
5–10 cm 28 56% 
>10 cm 10 20% 
Mean Abscess Size (cm) 7.8 ± 2.4 — 

Table 6: Pattern of Rupture in Liver Abscesses 
Rupture Site Number (n=50) Percentage (%) 
Peritoneal Cavity 35 70% 
Pleural Cavity 10 20% 
Adjacent Hollow Viscera 5 10% 

Table 7: Associated CT Findings 
Associated Finding Number (n=50) Percentage (%) 
Ascites 30 60% 
Pneumoperitoneum 8 16% 
Pleural Effusion 12 24% 
Adjacent Organ Involvement 6 12% 

Table 8: Laboratory Investigations 
Parameter Mean ± SD 
Total Leukocyte Count (/mm³) 15,200 ± 4,500 
Serum Bilirubin (mg/dL) 2.1 ± 0.8 
ALT (IU/L) 72 ± 20 

Table 9: Treatment Modalities Used 
Intervention Type Number (n=50) Percentage (%) 
Percutaneous Drainage 28 56% 
Surgical Drainage/Laparotomy 18 36% 
Conservative Management (Antibiotics only) 4 8% 

Table 10: Clinical Outcomes 
Outcome Number (n=50) Percentage (%) 
Complete Recovery 42 84% 
Need for Repeat Intervention 6 12% 
Mortality 2 4% 

Table 11: Correlation of Abscess Size with Rupture 
Size Category Ruptured (n=50) Non-Ruptured (n=50) p-value 
<5 cm 8 15 0.04 
≥5 cm 42 35 

 

Table 12: Correlation of Morphology with Rupture 
Morphology Type Ruptured Cases (n=50) p-value 
Multiloculated 30 0.02 
Uniloculated 20 

 

 
Summary of Tables: The study findings revealed 
that the majority of patients with ruptured liver 
abscesses were males, predominantly affecting the 

right lobe of the liver (Table 1, Table 3). Fever and 
right upper quadrant pain were the most common 
presenting symptoms (Table 2). CT imaging 
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demonstrated that multiloculated morphology and 
abscesses larger than 5 cm were significantly 
associated with rupture (Table 4, Table 5, Table 11, 
Table 12). The peritoneal cavity was the most 
frequent site of rupture (Table 6), and ascites was the 
most common associated finding (Table 7). Elevated 
leukocyte counts and abnormal liver function tests 
were common laboratory abnormalities (Table 8). 
Most patients were successfully managed with 
percutaneous or surgical drainage, with high 
recovery rates (Table 9, Table 10). 

Discussion 

Liver abscess remains a critical intra-abdominal 
infection, and rupture of an abscess significantly 
increases morbidity and mortality if not diagnosed 
and managed promptly. In this prospective study, 
contrast-enhanced computed tomography was 
evaluated for its role in detecting ruptured liver 
abscesses and correlating imaging findings with 
clinical presentations and outcomes [8]. The study 
reaffirmed the predominance of ruptured liver 
abscesses among male patients, typically affecting 
the right hepatic lobe, likely attributable to its larger 
size and richer blood supply compared to the left 
lobe. Clinical symptoms including fever, right upper 
quadrant abdominal pain, and features of peritonitis 
were prominent in the majority of cases, 
highlighting the non-specific and overlapping 
presentation that often complicates early clinical 
diagnosis [9]. 

CT imaging proved invaluable in accurately 
identifying liver abscesses, characterizing their 
morphology, assessing their extent, and detecting 
rupture sites. Peritoneal rupture was the most 
common pattern observed, aligning with previous 
literature that suggests the free peritoneal cavity as 
the path of least resistance for abscess extension 
[10]. Additionally, CT effectively identified pleural 
and hollow viscus ruptures, which are important 
considerations in the differential diagnosis of 
complicated intra-abdominal infections. 
Morphologically, multiloculated abscesses with 
larger sizes demonstrated a significant association 
with rupture risk, emphasizing the need for vigilant 
imaging assessment in patients presenting with 
large, complex hepatic lesions [11]. 

Associated findings such as ascites, pleural 
effusions, and pneumoperitoneum were readily 
visualized on CT scans, providing critical clues to 
underlying rupture and secondary complications. 
Laboratory parameters supported the imaging 
findings, with elevated leukocyte counts and 
deranged liver function tests being common. These 
observations further reinforce the importance of 
integrating clinical, laboratory, and imaging data for 
comprehensive patient evaluation [12,13]. 

Therapeutically, the majority of patients benefited 
from timely percutaneous catheter drainage or 
surgical intervention based on CT findings. The 
accurate delineation of rupture extent and adjacent 
organ involvement guided appropriate management 
strategies, resulting in favorable outcomes and a 
high rate of complete recovery. Only a small 
proportion of patients required repeat interventions, 
and mortality was limited, underscoring the life-
saving potential of early CT-based diagnosis and 
intervention [14]. 

The strengths of this study include its prospective 
design, standardized imaging protocol, and 
systematic evaluation of clinical and imaging 
parameters. Moreover, the correlation between 
imaging features and clinical outcomes adds 
significant practical relevance [15]. However, 
certain limitations must be acknowledged, including 
the single-center setting, relatively small sample 
size, and absence of long-term follow-up data to 
assess residual hepatic sequelae. Additionally, 
microbiological characterization of abscess etiology 
was not included, which could have provided further 
insights into pathogen-specific imaging patterns 
[16]. 

Despite these limitations, the present study 
highlights the pivotal role of contrast-enhanced CT 
in the diagnosis and management of ruptured liver 
abscesses. Early and accurate CT evaluation 
facilitates prompt intervention, reduces 
complications, and significantly improves patient 
prognosis. The findings support the 
recommendation that CT imaging should be 
promptly performed in all patients with suspected 
complicated liver abscesses, especially when rupture 
is clinically suspected. 

Conclusion 

This study highlights the critical role of contrast-
enhanced computed tomography in the early 
detection and detailed evaluation of ruptured liver 
abscesses. CT imaging not only accurately identifies 
rupture patterns but also delineates associated 
complications, thereby guiding timely therapeutic 
interventions. Larger abscess size, multiloculated 
morphology, and extensive adjacent involvement 
were key predictors of rupture on imaging. 
Integration of CT findings with clinical assessment 
enables prompt decision-making, reducing 
morbidity and improving patient survival. Routine 
utilization of CT in suspected complicated liver 
abscess cases is strongly recommended to optimize 
clinical outcomes. 
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