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Abstract
In its classic form, amebic liver abscess (ALA) is a mild disease, which responds 
dramatically to antibiotics and rarely requires drainage. However, the two other 
forms of the disease, i.e., acute aggressive and chronic indolent usually require 
drainage. These forms of ALA are frequently reported in endemic areas. The acute 
aggressive disease is particularly associated with serious complications, such as 
ruptures, secondary infections, and biliary communications. Laboratory 
parameters are deranged, with signs of organ failure often present. This form of 
disease is also associated with a high mortality rate, and early drainage is often 
required to control the disease severity. In the chronic form, the disease is charac-
terized by low-grade symptoms, mainly pain in the right upper quadrant. Ultra-
sound and computed tomography (CT) play an important role not only in the 
diagnosis but also in the assessment of disease severity and identification of the 
associated complications. Recently, it has been shown that CT imaging 
morphology can be classified into three patterns, which seem to correlate with the 
clinical subtypes. Each pattern depicts its own set of distinctive imaging features. 
In this review, we briefly outline the clinical and imaging features of the three 
distinct forms of ALA, and discuss the role of percutaneous drainage in the 
management of ALA.
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Core Tip: The clinical presentation and imaging findings of amebic liver abscess (ALA) can be classified 
into three forms: subacute mild, acute aggressive and chronic indolent. The latter two forms are partic-
ularly associated with most complications of ALA. Despite this, prior literature primarily focused on the 
mild form of the disease, which responds well to antibiotics. To the best of our knowledge, there is no 
research on the types of ALA. In this review, the distinct clinical and imaging characteristics of each type 
are discussed in detail. With this understanding, the therapeutic strategy, medical or interventional, can be 
employed more efficiently for patients with ALA.
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INTRODUCTION
Amebic liver abscess (ALA) is an infection caused by the protozoan Entamoeba histolytica (EH), an 
intestinal parasite. The infection is acquired by ingestion of water or food contaminated by EH cysts (the 
infective stage of the parasite). The cysts resist gastric juice and reach the distal ileum, where they 
undergo excystation producing trophozoites (the feeding stage of the parasite). In > 90% patients, the 
trophozoites feed on intestinal tissue and bacteria without producing symptoms. In less than 1% of 
cases, however, the trophozoites penetrate the mucosa and, through the portal route, reach the liver 
causing liver abscess[1]. ALA is the most common and has the highest mortality of amebiasis manifest-
ations. It continues to remain the most common cause of liver abscess in developing and under-
developed countries[2-6].

ALA was known as a progressive and deadly disease a century ago; however, since the introduction 
of modern antibiotics, the mortality has drastically reduced to between 1% and 3%[7]. Metronidazole is 
the most effective agent, with cure rates of approximately 90%. Most patients become asymptomatic 
within 72 to 96 h of treatment, and drainage adds no benefit to uncomplicated cases[7,8]. This fact seems 
to be more relevant for a typical case where the patient presents the classic and the most common form 
of the disease, i.e., subacute mild disease. Reports from endemic areas have shown that a greater 
percentage of cases require drainage through either a needle or catheter. The reported prevalence of 
such cases varies from 44% to 80%[3-5,7,9-14]. A thorough literature search shows that two distinct 
clinical settings usually require drainage. In the first, the patients present acutely with severe and 
fulminant disease, and drainage is performed to control disease progression and prevent organ failure. 
Such abscesses, by different authors, have been denoted by different terms that indicate the aggressive 
nature of the disease, such as “acute aggressive ALA”, “severe ALA” or “fulminant ALA”[10,15-17]. In 
the second clinical setting of the disease, the patients present late with mild symptoms, usually 
tenderness; they usually have a large persistent abscess despite medical therapy. Various terms are used 
to describe such abscesses, such as “drug-resistant ALA”, “refractory ALA” or “chronic indolent ALA”
[18-22]. Regardless of the presentations, most cases are usually associated with a few complications, 
such as rupture, secondary infection or biliary communication. Considering this fact, a few authors 
prefer referring to it as “complicated ALA”[13,14]. Therefore, ALA can be classified into three clinical 
subtypes: subacute mild, acute aggressive and chronic indolent. Not only do the ALAs have varied 
clinical presentations, but they are also associated with distinct imaging patterns[10].

This review describes the three major types of clinical presentations as well as three types of imaging 
patterns (correlating with clinical subtypes). Special emphasis has been placed on the two clinical types 
— acute aggressive and chronic indolent. This paper also discusses the complications of ALA and their 
percutaneous management.

OVERVIEW OF EPIDEMIOLOGY, RISK FACTORS AND PATHOGENESIS OF 
COMPLICATED ALA
Epidemiology
Although ALA occurs globally, most reports emerge from endemic countries, such as India, Sri Lanka, 
Bangladesh, Mexico, East and South Africa or parts of Central and South America[23]. A high 
endemicity in these countries is related to poor hygiene and sanitation since the parasite is transmitted 
via the fecal-oral route. Even in endemic countries, ALA occurs primarily in rural areas where 
defecation in the open air is a common practice[11,24-26]. The lack of adequate sewage disposal results 
in contamination of drinking water with EH cysts. Using polymerase chain reaction (PCR), a 
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population-based study from India detected the prevalence of EH in 14% of stool samples[27]. In 
developed countries, ALA occurs mostly in travelers or immigrants from endemic areas[28]. Apart from 
endemicity, several other epidemiological factors also increase the risk of developing complicated 
disease.

Risk factors
The disease is found almost exclusively in men (male: female > 10:1)[11]. The reason for this is unknown 
but several investigators have speculated that it might be related to alcohol, particularly those prepared 
locally from the sap of palm trees (toddy)[11,24,25,29]. Not only is the toddy a risk factor for ALA, but in 
many studies it has been linked to severe disease[13,30]. The exact mechanism by which it contributes to 
the pathogenesis of ALA is unclear. It has been proposed that alcohol may alter the gut mucosa or 
convert the pathogen to a more virulent strain or render the liver more susceptible to the infection[23,24,
29]. Most cases occur in middle age ranging from 20 to 50 years[30]. In older patients, the disease tends 
to be more severe possibly due to their poor immunity, whereas it is rare in children[31]. Another factor 
contributing to the pathogenesis of ALA is malnutrition[11,13,23]. For centuries, the disease has been a 
symbol of poverty. A typical patient with ALA, as we have observed, is a thin emaciated villager of low 
socioeconomic status. Their poor nutritional status is evidenced by low albumin, BMI and hemoglobin
[11]. ALA has also been shown to be severe in diabetic patients[16,32].

Pathogenesis 
The term “amebic liver abscess” is a misnomer as the cavity formation or liquefaction is not due to 
suppuration; rather, it is the result of a unique type of necrosis[33,34]. The necrotic area appears as if it 
has been dissolved by chemical or toxin. Considering this morphological pattern, it was believed that 
the parasite possesses a toxin that lyses the hepatocytes, and therefore the parasite was named 
“histolytica”[35]. It is now known that several proteolytic enzymes released by the inflammatory cells 
are responsible for tissue destruction[7,36,37].

Understanding the gross morphology is important because it is characteristic and, to a large extent, 
can be extrapolated to imaging findings[35,38,39]. The gross appearance varies depending on the 
severity and the duration of the disease. In the early stage, it is that of a necrotic area where the center 
has liquefied necrotic tissue (chocolate-colored sterile “pus”); however, the periphery has more solid 
tissue[10,35,38-40]. The peripheral solid and partially liquified tissue is responsible for the shaggy or 
ragged appearance on the abscess wall[10,40]. A mature wall is absent and the tissue surrounding the 
abscess is congested, compressed and edematous[41]. There may be pressure over the surrounding liver 
parenchyma or the hepatic capsule. Venous thrombosis and ischemic infarction are commonly observed 
in fatal cases[42]. As the abscess heals, a fibrous wall forms and the cavity becomes more sharply 
defined[38,43]. The edema and congestion regress and the abscess wall is surrounded only by a thin rim 
of edema. The peripheral solid tissue becomes more liquefied, the content is gradually resorbed, and the 
lesion heals completely without scar. However, a complicated or a very large abscess can persist in the 
form of a residual abscess with a thick fibrous wall. A mature wall, as opposed to the ragged wall, 
indicates chronicity or secondary infection[42].

ALA is usually solitary, located in the right lobe of the liver. The size varies from a few centimeters to 
20 cm[35]. However, the risk of complications increases with the number and size. In autopsy series, 
unlike successfully treated series, 60% of cases show multiple abscesses varying in size from 10 to 15 cm
[35]. Literature shows a higher incidence of large (> 5 to 10 cm) and multiple abscesses (occurring in 
about 50% of cases) among the Southeast Asian population compared to other studied populations[8-11,
43-47].

CLINICAL PRESENTATION
The clinical presentation varies from mild to severe. Based on the duration and the severity, ALA can be 
classified into three main types: subacute mild, acute aggressive, and chronic indolent[10,15,23,28,48].

Subacute mild ALA
Most patients (approximately 80%) have a subacute course characterized by mild symptoms that 
develop in less than 2 to 4 wk[23,28,30,49-51]. The disease typically begins with fever and chills, right 
upper quadrant pain and tender hepatomegaly. Other symptoms include anorexia, weakness, nausea 
and diarrhea. There may be right shoulder pain when an abscess located in the posterosuperior 
segments irritates the diaphragm. The typical finding on physical examination is point tenderness in the 
intercostal spaces[31]. The disease is associated with no or minimal organ dysfunction; the laboratory 
parameters are near normal except mild to moderate leukocytosis. Dramatic improvement is observed 
after medical therapy and no further complications occur. This pattern of presentation has also been 
referred to as “acute benign ALA” by a few authors; however, the term “subacute mild” may be 
preferable as it correctly defines the clinical course of the disease[15,48]. Additionally, the term also 
differentiates it from the two other forms of the disease, i.e., acute aggressive ALA and chronic indolent 
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ALA.

Acute aggressive ALA 
Acute aggressive ALA is characterized by a more severe and rapidly progressive course. Considering 
the acuteness and severity of this form, Katzenstein et al[15] named it “acute aggressive ALA”. The 
prevalence of this type of ALA may be high in endemic areas[10]. In a study of 317 patients with ALA, 
Balasegaram reported acute fulminating infection in 13% of cases[17]. The patients often present more 
acutely (< 10 d) with signs of severe disease including systemic toxicity, high fevers and chills, and an 
exquisitely tender hepatomegaly[15]. Signs related to rupture and other complications may be present. 
In fact, rupture is a common presenting manifestation of aggressive ALA, occurring in up to 57% of 
patients[10]. The patients with free intraperitoneal rupture often have features of generalized peritonitis. 
Sepsis-like features can occur in more severely affected patients. Up to 90% of patients require hospital-
ization and about 13% require intensive care unit management[10]. Signs of organ dysfunction, such as 
jaundice, may also be observed in most patients[9,12,32]. Renal dysfunction can occur in 5% to 12% of 
cases[6,10]. Hepatic failure and encephalopathy may also occur. Approximately, one-third to one-half of 
the patients will have gross fluid derangements including ascites, pleural effusion and edema[5,9,10,13,
52]. Patients with aggressive ALA are often misdiagnosed as having acute cholecystitis, appendicitis or 
bowel perforation[30,53-55].

Most patients with aggressive ALA will have markedly deranged laboratory parameters, such as 
severe leukocytosis, hyperbilirubinemia, hypoalbuminemia, elevated liver enzymes, and elevated 
alkaline phosphatase[10]. A high mortality has been recorded in this group of patients. Most deaths are 
usually related to intraperitoneal rupture, which is followed by sepsis and multiorgan failure. Many 
findings of aggressive disease have been identified as poor prognostic markers in different studies, such 
as multiple abscesses, large (> 500 cc) volume abscesses, presence of encephalopathy, hypoalbu-
minemia, and hyperbilirubinemia (> 3.5 mg/dL)[3,9,13,32]. Medical therapy alone is often suboptimal 
to control the disease and the laboratory tests do not return to near normal following treatment. 
Therefore, drainage with either a needle or catheter is usually required[10,15].

Chronic indolent ALA
Chronic presentation can occur in approximately 10 to 20% of cases[10,15,23,49,56,57]. This presentation 
has been designated in most studies as “chronic indolent ALA”. In this form, patients present late with 
mild symptoms for more than four weeks. Most patients complain of pain over the right lower chest or 
upper abdomen. Fever is usually absent or of low grade. However, a history of fever with chills at the 
onset of the disease may be obtained in most cases. Additionally, many patients will have a history of 
prior medical treatment or sometimes prior needle aspirations. On examination, right upper quadrant 
tenderness is usually present. Other low-grade symptoms include weight loss, anorexia, or malaise[10,
15]. Laboratory tests are usually normal except elevated alkaline phosphatase level and low serum 
albumin. Leukocytosis in chronic abscesses suggests the presence of secondary infection, which is the 
most common complication in this form of the disease. In contrast to acute aggressive ALA, chronic 
ALA is rarely associated with intraperitoneal rupture.

LABORATORY EVALUATION
The diagnosis of ALA is based on recognition of the typical clinical features, imaging studies and 
serological tests. Serological tests are considered confirmatory (sensitivity > 94%; specificity > 95%)[7]. 
However, their usefulness in the diagnosis of acute ALA is limited in endemic areas because the tests 
remain positive for several months to years after resolution of infection. Moreover, the serological tests 
may be negative in the first seven to ten days of the infection, limiting their diagnostic use for acute 
ALA[7].

Routine laboratory tests in ALA are nonspecific and do not differ from those in pyogenic abscess[58,
59]. However, these tests are useful in assessing the severity and monitoring the treatment response. In 
most patients with acute benign ALA, mild to moderate leukocytosis is found with an average WBC 
count of 16000/μL. However, a high WBC count above 20000/μL should suggest either aggressive, or 
secondarily infected abscesses[9,56,60]. In our series, a mean of 24000/μL was found in patients with 
aggressive abscesses. Serum bilirubin and liver enzyme (AST/ALT) levels are normal or minimally 
elevated in mild cases. When elevated, the AST/ALT levels return to normal following medical therapy. 
However, the alkaline phosphatase level is elevated in 70 to 80% of cases, regardless of the severity of 
the disease and the duration of presentation[56,60]. A very high value of bilirubin (> 3.5 mg/dL) and 
liver enzymes indicates complications or aggressive disease. A low serum albumin (< 2 g/dL) is found 
in almost all patients; however, an exceedingly low value is a poor prognostic marker[34]. Inflammatory 
biomarkers, such as C-reactive protein and procalcitonin have been found to be nonspecifically raised in 
most patients with ALA[34,59,61].
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IMAGING EVALUATION: IMAGING CLASSIFICATION AND CLINICORADIOLOGICAL 
CORRELATION
Chest radiographs, ultrasound, computed tomography (CT), and magnetic resonance imaging (MRI) are 
the most employed modalities for diagnosis of ALA. Radiographs are insensitive, non-specific and are 
abnormal in only half of cases[23]. They can reveal elevated diaphragm, pleural effusion and basal 
consolidation or atelectasis. MRI seems to offer no advantage over CT[33,62]. Of all radiological tests, 
ultrasound and CT are the most employed tools; in fact, they are complementary to one another in 
many ways. For example, ultrasound can detect the degrees of liquefaction, differentiating solid necrotic 
tissue from more liquefied tissue; this information is not provided by CT. Ultrasound, however, can fail 
to detect an early abscess when the lesion is not liquid enough to be visible[63]. CT is more sensitive in 
this regard. Another concern with ultrasound may be that early aggressive abscesses might be mistaken 
for necrotic malignant masses because they often contain solid (non-liquefied) necrotic material[8,38,39,
47]. Due to its ability to differentiate viable tissue from necrotic tissue, contrast-enhanced CT can 
distinguish between necrotic mass and aggressive abscesses. Additionally, CT is useful in the identi-
fication of various complications associated with ALA. Although both ultrasound and CT are highly 
sensitive (ultrasound, 85%-95%; CT, 100%)[64], their specificity is low for differentiating ALA from 
other infective abscesses or necrotic masses[45].

The imaging features of ALA on CT have been described as round oval hypodense lesions with a rim 
enhancing wall and on sonography as hypoechoic or anechoic lesions with internal echoes. This classic 
description of ALA, however, does not take into account the entire spectrum of the imaging findings, 
which are known to vary considerably. The varied morphology has largely been shown to reflect the 
underlying pathological changes, which occur as ALA evolves through the different phases of 
maturation. Acute abscesses consist mainly of solid necrotic tissue and their edges are irregular or 
ragged. As the abscesses heal, there is formation of a distinct wall, edges become smooth, and the 
contents become more liquefied[10,38,43]. This morphologic variation has prompted several invest-
igators to classify the imaging features of ALA into distinct types[46,65,66]. Most investigators have 
classified ALA into three types based on sonographic appearance. In 1987, Léonetti et al[65] divided the 
sonographic morphology into three stages: pre-suppurative stage (phase I), suppurative stage (phase II), 
and scarring stage (phase III). Subsequently, N'Gbesso et al[66] proposed a similar sonographic classi-
fication: non-collected ALA (type I), collected ALA (type II), and healed ALA (type III).

On MRI, a variable degree of wall formation and edema surrounding ALA have been reported 
according to the status of abscess healing. Elizondo et al[43], who examined 29 ALAs with MRI, reported 
that untreated ALAs are associated with an incomplete ring (corresponding to incomplete wall) and 
diffuse or wedge-shaped perilesional edema. Following successful treatment, the ring formation is 
complete and the edema regresses to form concentric rings around the abscess. Matching with the MRI 
findings, a double-target sign has been described on contrast-enhanced CT; the inner ring corresponds 
to the enhancing wall and the outer ring to the perilesional edema[10,67].

Our recent experience suggests that the latest generation CT can effectively evaluate several imaging 
characteristics, such as wall formation, degree of liquefaction, enhancement patterns, septa, or perile-
sional hypodensity[10]. These characteristics can provide considerable information on the patient’s 
clinical status. It appears that imaging findings of ALA can be classified into three distinct but 
overlapping patterns (type I, II and III) that correlate well with the clinical subtypes (Table 1)[10]. This 
classification may be useful for identifying those abscesses that would require more aggressive 
treatment.

Type I: ALA with ragged edges
Type I pattern is observed in patients with acute aggressive ALA. It is characterized by incomplete or 
absent walls and ragged edges (Figure 1A). This pattern is observed in patients with acute aggressive 
ALA. Type I pattern indicates an early and progressive abscess, with no sign of healing. Surrounding 
the abscess, there is a diffuse or wedge-shaped hypodensity, which is usually due to the combined effect 
of hypoperfusion and edema[10,68]. Most cases show irregular and interrupted enhancement at the 
edges. Multiple irregular septa may be observed at the periphery, indicating the viable parenchyma that 
is yet to be necrotic[10]. On sonography, they appear heterogeneous due to the presence of both solid 
and liquefied necrotic tissue[38,47]. The heterogeneity accounts for the frequent misdiagnosis of 
aggressive ALA as malignant lesions[10,38,47,67]. Other imaging features often associated with type I 
morphology are large size, multiplicity, and irregular shape (due to coalescence of multiple lesions)[10].

Type II: ALA with a complete rim enhancing wall
Type II pattern indicates subacute mild ALA. It is characterized by a well-defined enhancing wall 
(Figure 1B). The rim enhancement of the wall indicates active granulation tissue, a pathological sign of 
inflammation and beginning of healing[43]. A thin rim of edema surrounding the wall (in contrast to the 
more widespread edema of type I pattern) may be observed to form a perilesional “halo” on contrast 
CT. In many cases, a double-target sign (the inner ring of wall enhancement and outer ring of 
hypodense edema) is identified. The content is more liquefied and homogeneous compared to those 
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Table 1 Distinguishing clinical findings, imaging features and treatment strategy of the three forms of amebic liver abscesses

Acute aggressive Subacute mild Chronic indolent

Presentation Acute (< 10 d) Subacute (< 2-4 wk) Chronic (> 4 wk)

Symptoms Severe symptoms (RUQ pain, fever, toxicity, abdominal 
distention, leg edema, shock-like syndrome resembling 
sepsis, jaundice, signs of intraperitoneal or intrathoracic 
rupture)

Moderate symptoms(usually 
intermittent fever and RUQ 
tenderness)

Mild (usually RUQ tenderness, fever 
if secondary infection)

Laboratory 
tests

Marked leukocytosis (> 20000/μL), abnormal LFT, 
features of organ failure (hyperbilirubinemia, renal 
dysfunction)

Transient leukocytosis and transient 
elevation of LFT (returns to normal 
after treatment)

Usually normal

Imaging 
features

Incomplete or absent wall, ragged edge, interrupted or no 
enhancement, septations, heterogeneous content, 
widespread or wedge-shaped perilesional hypodensity

Relatively smooth outline, rim-
enhancing wall with perilesional 
hypodense “halo” (double-target sign)

Smooth outline, thick non-enhancing 
wall, faint or no perilesional “halo”

Size and 
number

> 5-10 cm, multiple in over 50% of cases < 5-10 cm, usually single > 5-10 cm, usually single

Treatment Antibiotics; Early drainage is often required to control 
severity

Antibiotic alone suffices in most cases; 
rapid recovery, drainage when 
symptoms persist

Mostly pre-treated with antibiotics, 
drainage not required unless 
pressure symptoms or secondary 
infection present

RUQ: Right upper quadrant; LFT: Liver function test.

Figure 1 Computed tomography images. A: Computed tomography (CT) (coronal image) demonstrating the characteristic imaging findings of an acute 
aggressive abscess (type I pattern) in a 60-year-old man who presented with sepsis-like features and markedly deranged laboratory parameters. There are multiple 
abscesses in the right lobe with irregular ragged edges, multiple septa and heterogeneous densities indicating partially liquefied tissue. Also, note the presence of a 
hypodense area in the surrounding parenchyma (asterisk) and right hepatic vein thrombosis (arrowhead). The thickened cecal wall (arrow) and mild ascites are also 
evident; B: CT of a typical case of subacute mild disease. The laboratory profile was near normal. The axial image shows an abscess in the left lobe with a well-
defined wall showing rim enhancement (type II pattern). This patient presented with mild abdominal pain after 20 d of symptoms; C: CT image of a chronic indolent 
abscess (type III pattern). Coronal image of a 24-year-old man showing a large abscess with a thick non-enhancing wall in the right lobe. He had persistent pain in the 
right upper quadrant for two months despite complete resolution of fever and normalization of laboratory tests after metronidazole therapy.

presenting acutely. This pattern is nonspecific and resembles pyogenic abscesses[43,69,70].

Type III: ALA with a nonenhancing wall
Type III pattern represents chronic indolent ALA. It is characterized by a thick fibrotic wall that is much 
smoother and does not enhance with contrast (Figure 1C). The absence of contrast enhancement 
excludes active inflammation. This pattern, in fact, represents persistence of amebic pus (usually more 
than four weeks), in which the liver fails to clear the necrotic tissue. The abscesses in this form are 
usually asymptomatic; however, when they are large enough to cause capsular stretching, they can 
cause right upper quadrant pain. Clinicians should be aware that healed ALAs in this pattern often 
resemble cysts and can persist for months or years following successful treatment[46,66,71,72].
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COMPLICATIONS: CLINICO-RADIOLOGICAL FINDINGS
Rupture
The most feared complication of ALA is rupture. The overall incidence ranges from 6 to 40%[10,44,52,
73]. ALA generally ruptures into the thoracic cavity or intraperitoneal space. Occasionally, the abscess 
can rupture into hollow viscera, such as the stomach, duodenum, or colon[20,60,74,75]. Of all ruptures, 
the gravest, but fortunately rare, is rupture into the pericardium[49]. In our experience, the risk of free 
intraperitoneal ruptures is high when the abscesses present acutely (type I pattern). However, 
intrathoracic ruptures, particularly the intrapulmonary ones, are noted more frequently in chronic cases 
(type II or III pattern). This may be due to development of adhesion between the diaphragm and pleura 
in older abscesses[10].

Intrathoracic rupture: Pleural empyema, lung abscess, hepatobronchial fistula 
Pleuropulmonary rupture occurs in 7% to 20% of patients[7,56,57]. The abscesses located inferior to the 
diaphragm can perforate it to enter the pleural space causing amebic empyema, which is the most 
common intrathoracic complication. It is important that pleural empyema be differentiated from sterile 
pleural effusion, which occurs more frequently than empyema. The sterile effusion is reactionary and 
resolves spontaneously, and therefore, it requires no drainage[57]. The presence of loculations and 
septations on ultrasound indicate amebic empyema[11]. The next intrathoracic complication is the 
development of lung consolidation or lung abscess, which occurs when an abscess directly ruptures into 
lung parenchyma invading through both the diaphragm and pleura. The lung abscess may, in turn, 
communicate with the bronchi to cause hepatobronchial fistula or with pleura to cause bronchopleural 
fistula. Bronchial communication has been reported to occur in over one-third of thoracic complications
[76]. The presence of air in the lung abscess or liver abscess or in the pleural collections indicates these 
fistulous complications (Figure 2)[11]. Clinically, the patients complain of productive cough, often 
expectoration of amebic pus-like material. The pleuropulmonary rupture is considered less severe than 
the intraperitoneal rupture because of spontaneous drainage of the abscesses following the hepato-
bronchial fistula.

Intraperitoneal rupture: Contained rupture versus free rupture
Intraperitoneal rupture has been said to occur in only 7% of cases[7,56,57]. However, we found an 
incidence of intraperitoneal rupture of 33% in our series[10]. In fact, several series from endemic 
countries have reported similar findings[6,13,17]. Based on imaging findings, intraperitoneal ruptures 
can be divided into two types: contained rupture and free rupture[11,60]. The contained rupture is 
characterized by accumulation of the localized fluid collection around the liver, usually in the 
subphrenic or subhepatic space (Figure 3A)[11]. The localized fluid from the contained rupture may 
occasionally be palpable on abdominal examination. This type of rupture carries a good prognosis and 
fortunately, is more common than its counterpart — the free rupture. The free rupture is characterized 
by fluid collection that diffusely involves the entire peritoneal cavity; it can cause generalized peritonitis 
and carry a poor prognosis (Figure 3B). The differentiation between these two types is significant as 
more aggressive treatment for longer duration is required for free ruptures[11,21].

Biliary complication: Communication versus compression
A common cause of drug failure is the presence of biliary complications, which has been reported to 
occur in up to 27% of refractory cases[12,22,77]. This occurs either from ductal communication with the 
abscess or from external compression by a large abscess[12,41]. When the liver parenchyma is destroyed 
by an aggressive abscess, the bile ducts are also damaged, producing ductal communications[12]. 
Usually, the communication is subtle, and therefore, ductal dilatation may not be evident on imaging. In 
several cases, the diagnosis is made only during percutaneous drainage when the initial aspirated fluid 
is bilious or when bile (usually persistent) appears thereafter[11,22,77]. Uncommonly, an abscess, partic-
ularly when large and aggressive, can rupture into the central bile ducts, causing duct dilation 
(Figure 4). In such cases, the diagnosis may be confirmed when endoscopic retrograde cholangiopan-
creatography (ERCP) or cavitogram demonstrates contrast extravasation into the abscess cavity[22,55]. 
Usually, the bile ducts are compressed by a large abscess, resulting in biliary duct dilation; these cases 
are evident on ultrasound or CT. The size and location of an abscess on imaging can provide anatomic 
clues to the presence of a biliary complication. The large (> 5 to 10 cm) and centrally located abscesses 
(near porta hepatis) are more likely to have biliary compilations than those smaller and with 
subcapsular locations[12]. Clinically, the presence of high jaundice may indicate biliary complications. 
Agarwal et al[22] compared the abscesses with and without biliary communications and found that total 
bilirubin levels > 2 mg/dL were present only in the patients with biliary complications.

Secondary bacterial infection
ALA is typically sterile. However, in 10% to 20% of cases, it can be complicated by secondary bacterial 
infections[58,78,79]. The incidence may be higher than generally recognized. Recently, in a PCR based 
study from liver aspirates, Singh et al[2] found bacterial infection in 37% of cases, mostly anaerobes of 
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Figure 2 Computed tomography image (coronal view) of a patient who presented with productive cough and mild upper abdominal pain 
for more than four weeks. Note the rupture of a subdiaphragmatic abscess into the lung resulting in the formation of a lung abscess. The air-fluid level in the 
lung abscess (arrow) indicates fistulous communication between the lung abscess and the bronchus.

Figure 3 Computed tomography image. A: Computed tomography image (coronal view) demonstrating a contained rupture. A fluid collection that is localized 
in the subphrenic space (asterisk). Note the wide rent in the abscess (arrow). Additional imaging features of an aggressive disease in this image are the presence of 
ascites and thrombus in a segment of the hepatic vein (arrowhead); B: Free intraperitoneal rupture in a 40-year-old man who presented with features of generalized 
peritonitis. Coronal computed tomography image showing a large amebic abscess with an irregular edge in the right lobe and diffuse intraperitoneal fluid collection 
(arrows).

intestinal microbiota. The authors suggested that intestinal bacteria reach the liver along with the 
trophozoites through the portal route, that is, concurrent or coinfection with bacteria. When secondary 
bacterial infection occurs as coinfection, the disease may take an aggressive course. This complication 
should be suspected in refractory cases, particularly those associated with persistent high fever and 
marked leukocytosis (> 20000/μL)[56]. Another mechanism of secondary infection is bacterial superin-
fection, which usually occurs in the stagnant fluid following unsuccessful needle aspiration or 
inadequate catheter drainage[18]. Since most of the abscesses are walled off at this point, symptoms are 
of chronic indolent disease. In contrast to sterile amebic aspirate, cultures of pus from secondarily 
infected ALA usually yield positive results. Blood cultures, however, may be negative because most 
patients are generally pretreated with antibiotics[80].

Vascular complication: Venous thrombosis, venous compression and arterial aneurysm
Venous thrombosis is a common phenomenon in this disease. Autopsy studies have shown that venous 
thrombosis occurs in up to 30% of cases; however, we have identified venous thrombus in 70% of cases 
with the use of the latest multidetector CT[42,68]. Venous thrombosis may involve the portal or hepatic 
vein, but usually both are involved. Thrombus typically occurs in the smaller segmental or subseg-
mental branches. The hepatic vein thrombosis can extend into the inferior vena cava (IVC) or even into 
the right atrium[68]. Rarely, it can cause a Budd-Chiari like syndrome[81]. Detection of thrombus in 
large veins may be indicative of severe ALA[68,82]. The diagnosis of thrombosis on CT can be suggested 
by the presence of a wedge-shaped hypoattenuating area surrounding the abscess, which might be due 
to thrombosis led hypoperfusion[68]. Another vascular complication is compression of the intrahepatic 
veins and the IVC. Venous compression may be a clue to the presence of a high intracavitary pressure in 
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Figure 4 Axial computed tomography of a 60-year-old man showing a large abscess in segment IV of the liver near the porta hepatis. Note 
the duct dilation (arrows) that resulted from rupture of the abscess into the central bile ducts. He was managed with catheter drainage. Bilious fluid draining through 
the catheter was observed for several weeks in this patient.

the abscess, which in turn indicates aggressive abscesses. IVC compression occurs when a large abscess 
located in the caudate lobe compresses the IVC, causing leg edema[48]. Additionally, portal vein 
compression near the porta hepatis has been reported to cause splenomegaly and portal hypertension
[41]. Hepatic artery pseudoaneurysm is a rare, but serious complication of ALA that results from 
erosion of the arterial wall by an aggressive abscess[83].

Concurrent colitis and perforations
Although diarrhea is found in only 15% to 30% of patients with ALA, concurrent colonic ulcers are 
detected in approximately 50% of patients with ALA on colonoscopy[17,57,84,85]. The colonic lesions on 
colonoscopy appear as small discrete ulcers in the cecum or ascending colon. Approximately 70% of the 
ulcers are localized to cecum and contiguous involvement of the appendix (amebic typhlo-appendicitis) 
is common[10]. As the ulcers are usually small and localized, symptoms related to colitis are mild. In 
severe cases, however, other segments may also be involved or there may be cecal perforations. 
Furthermore, the severity of colitis seems to parallel the severity of abscesses. Recently, Premkumar et al
[85], in a study of 52 patients with ALA, reported bleeding and large ileocecal ulcers in the majority of 
their patients; most synchronous ALAs in this series had aggressive clinical and imaging features. In an 
autopsy study of 76 patients with fatal ALA, Aikat et al[42] found that the incidence of colonic ulcers 
was 62%. With multidetector CT, we have observed concurrent colitis in 28% of patients, more 
frequently and possibly more severe in the patients with aggressive ALA than those with mild ALA. On 
CT, colitis generally manifests as nonspecific bowel wall thickening (Figure 1A)[10].

MANAGEMENT: ROLE OF IMAGE-GUIDED PERCUTANEOUS DRAINAGE
ALA, in most patients, is mild and responds promptly to medical therapy. The drug of choice for the 
treatment of ALA is metronidazole, a nitroimidazole, which is given at a dose of 750 mg orally or 
intravenously three times daily for seven to ten days[31]. This regime results in resolution of fever, 
toxemia, and pain in 80% to 90% of patients with uncomplicated ALA within 72 to 96 h of treatment[7]. 
The disease resolves without complications or without the need for any invasive procedures. This 
treatment is followed by a luminal agent (paromomycin or diloxanide furoate) to clear the luminal 
parasites.

The decision to perform drainage is based largely on the clinical grounds. Any symptomatic patient 
with persistent symptoms after four days of treatment requires drainage, regardless of the imaging 
findings. In the most common scenario of percutaneous drainage, the patients continue to have 
symptoms, primarily pain or tenderness in the right upper quadrant, despite completed medical 
therapy. In another clinical setting, early drainage is performed for acute aggressive abscesses to control 
the disease severity[10]. The third clinical setting may be the patients in whom there is diagnostic 
uncertainty between ALA and pyogenic abscess. In such cases, most physicians prefer to drain the 
amebic abscesses considering them as a pyogenic abscess.

In addition to clinical criteria, imaging-based criteria for the use of drainage was formulated by de la 
Rey Nel et al[86]. They recommended that abscesses with the following risk factors should be drained: 
abscesses > 10 cm (because of their long healing time), abscesses located in the left lobe (because of the 
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risk of rupture into the pericardium), and large superficial abscesses with a thin rim (because of the risk 
of rupture). In this context, it must be emphasized that lack of a mature wall is also an important risk 
factor that must be considered while assessing rupture risk. Most intraperitoneal ruptures in our series 
occurred when the abscesses lacked a mature wall[10].

Needle aspiration vs catheter drainage
Percutaneous drainage can be performed either by needle aspiration or catheter drainage under image 
guidance. Usually, sonographic guidance suffices for the placement of the catheter or needle into the 
abscess cavity[11]. CT guidance may be required in some cases, particularly in thoracic complications. 
Success of the procedure is dependent on its effectiveness in evacuation of the amebic pus. Needle 
aspiration is a simple, less invasive technique and requires less expertise. However, it is not as effective 
as catheter drainage, and presents several disadvantages. It fails to evacuate the solid necrotic tissue, 
which usually blocks the needle lumen during aspiration. Since tissue necrosis and its liquefaction is a 
dynamic process, not all tissue is completely liquid at the time of aspiration, and therefore, multiple 
sessions are generally needed to achieve complete drainage. This practice is perhaps related to the most 
serious drawback of needle aspiration, i.e., bacterial superinfections. The reported rate of superinfections 
following needle aspirations is 15%[18]. Nevertheless, needle aspirations may be useful in the 
appropriate settings, such as when the abscesses are small (< 5 cm) and the content is completely 
liquefied. Another common scenario includes multiple abscesses, where smaller and more liquefied 
abscesses are aspirated using an 18G spinal needle, whereas the larger and partially necrotic abscesses 
are drained using catheters[11]. Several randomized controlled studies have demonstrated that catheter 
drainage offers a higher success rate (up to 100%) compared to needle aspiration, particularly when 
abscesses are larger than 5 cm[78,87-89]. Due to its obvious advantage of having a large bore, it 
evacuates the necrotic tissue efficiently. It has an additional advantage of being indwelling, which 
makes it more effective in clearing those abscesses that liquefy over a period of time.

Percutaneous drainage in the management of complications
Although aspirations have been useful in the management of refractory abscesses for several decades, 
free rupture with peritonitis was typically considered an indication for surgery. The reported mortality 
rate in surgically treated patients was as high as 50%[90,91]. In the last three decades, a paradigm shift 
has been seen from surgical drainage to catheter drainage. All complications related to ALA are 
currently managed with percutaneous catheter drainage[11,19-21,92-94]. By using catheter drainage, we 
have achieved a success rate of 97%, without significant mortality[11]. Only the placement of multiple 
catheters, usually in multiple sessions, is required to drain intraperitoneal fluid collections. As the 
collections are sterile, the peritonitis is not as severe as that seen in cases of bowel perforation. Not only 
is catheter drainage curative for the intraperitoneal rupture, it also effectively treats pleuropulmonary 
ruptures[11]. The drainage of pleural fluid collections may require CT guidance as ultrasound has low 
sensitivity for pleuropulmonary pathology. Lung abscesses usually do not require drainage due to the 
presence of bronchial fistula, which provides natural drainage in most patients. Catheter drainage has 
also been proved to be excellent in the management of biliary communications. Agarwal et al[22] 
evaluated 33 patients with refractory abscesses, nine of the patients were found to have an abscess with 
intrabiliary communication, and all patients were successfully treated with prolonged catheter drainage 
(12 to 50 d). None of the patients required endoscopic placement of stents. Endoscopic stenting or 
sphincterotomy, however, may be required to control bile leak prior to catheter removal when fistulous 
communication persists despite prolonged catheter drainage. Catheter drainage has also been shown to 
facilitate spontaneous healing of small arterial aneurysms resulting from ALA[83].

Surgical management
The role of surgical drainage in the management of ALA has been reassessed due to the widespread use 
of radiologically guided drainage[95]. However, open drainage may be warranted in some cases where 
percutaneous drainage may fail to evacuate abscess content. Surgery may also be indicated in selected 
cases of intraperitoneal rupture with generalized peritonitis[96]. As an alternative to open surgical 
drainage, laparoscopic drainage can result in less morbidity and mortality[97].

CONCLUSION
Clinical and imaging features of ALA are variable and parallel to each other. Although the mild form of 
the disease is cured easily with antibiotics alone, the other two forms of the disease-acute aggressive and 
chronic indolent-often require percutaneous drainage. Most complications and mortality in ALA occur 
when it presents in its acute aggressive form. Imaging studies play a key role in identifying the different 
forms of the disease and assessing the complications. All complications, including free intraperitoneal 
ruptures, can be managed with percutaneous catheter drainage.
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