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studies has led to an increase in detection of incidental FLL. It is important to consider not only malignant liver lesions, but also benign solid and cystic liver lesions 
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provide an evidence-based approach to the diagnosis and management of FLL.

Preamble
The writing group was invited by the Practice Parameters Committee and the Board of the Trustees of the American 

College of Gastroenterology to develop a practice guideline regarding the suggested diagnostic approaches and 
management of focal liver lesions (FLLs). FLLs are solid or cystic masses or areas of tissue that are identified as an 
abnormal part of the liver. The term «lesion» rather than «mass» was chosen because «lesion» is a term that has a wider 
application, including solid and cystic masses. This guideline will be limited to primary liver lesions and the 
management approach to FLLs rather than focusing on the diagnosis and management of metastatic lesions, 
hepatocellular carcinoma, or cholangiocarcinoma. For specific reading on these lesions, the reader is referred to other 
recent guidelines [1–3]. An evidence-based approach was undertaken to critically review the available diagnostic 
tests and treatment options of FLLs. The following resources were utilized: (I) a formal review and analysis of the 
published literature using MEDLINE via the OVID interface up to June 2013 with the search terms «hepatic/liver 
mass,» «hepatic/liver tumor,» «hepatic/liver cancer,» «hepatic/liver lesion,» «hepatocellular adenoma,» «liver 
adenomatosis,» «hepatic hemangioma,» «focal nodular hyperplasia,» «nodular regenerative hyperplasia,» «hepatic 
cyst,» «hepatic cystadenoma,» «hepatic cystadenocarcinoma,» «polycystic liver disease,» and «hydatid cyst,» without 
language restriction; (II) hand reviews of articles known to the authors; and (III) the consensus experiences of the 
authors and independent reviewers regarding FLLs. The guideline was prepared according to the policies of the 
American College of Gastroenterology and with the guidance of the Practice Parameters Committee. The GRADE 
system was used to grade the strength of recommendations and the quality of evidence [4].

<…>

Introduction
Because of the widespread clinical use of imaging modalities such as ultrasonography (US), computed tomography 

(CT), and magnetic resonance imaging (MRI), previously unsuspected liver lesions are increasingly being discovered 
in otherwise asymptomatic patients. A recent study indicated that from 1996 to 2010 the use of CT examinations 
tripled (52/1,000 patients in 1996 to 149/1,000 in 2010, 7.8% annual growth), MRIs quadrupled (17/1,000 to 
65/1,000,10% annual growth); US approximately doubled (134/1,000 to 230/1,000, 3.9% annual growth), and positron 
emission tomography (PET) scans increased from 0.24/1,000 patients to 3.6/1,000 patients (57% annual growth) [5]. 
More importantly, the evaluation of liver lesions has taken on greater importance because of the increasing incidence 
of primary hepatic malignancies, especially hepatocellular carcinoma (HCC) and cholangiocarcinoma (CCA). 
Therefore, a thorough and systematic approach to the management of focal liver lesions (FLLs) is of utmost 
importance.

Diagnosis of a liver lesion
The critical components of evaluating an FLL are a detailed history, physical exam, radiological tests, and pathology. 

For example, a history of oral contraceptive use in the absence of underlying liver disease suggests a diagnosis of 
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hepatocellular adenoma (HCA), whereas an FLL in the setting of chronic liver disease and portal hypertension should 
lead to a high suspicion of a diagnosis of HCC.

A radiological test is the most important aspect in the evaluation of a liver lesion. Although US is usually the first 
imaging test obtained because of its safety and low cost, it lacks the performance characteristics that CT and MRI 
have to diagnose and characterize hepatic lesions [6]. Contrast-enhanced US is an emerging modality that has some 
utility but is not widely available in the United States. Therefore, we will focus our attention on CT and MRI scans in 
this guideline.

In the context of HCC and liver transplantation, a recent consensus conference addressed the importance of 
standardizing the technical specifications for CT and MRI in the diagnosis of HCC [7]. Although this report focused on 
the specifications for diagnosing HCC, the technical aspects for CT or MRI can also be applied to the evaluation of FLLs 
as shown in Table 2. The most important aspect is the need for a late arterial phase, a portal venous phase, and a delayed 
venous phase. In the context of a CT scan, this is referred to as a «triple-phase» study, distinct from a standard abdominal 
CT that includes only a portal venous phase and a delayed phase. A technically appropriate CT or MRI will give the 
clinician information about the characteristics of the liver lesion, its location and relationship to anatomical structures 
(such as the gallbladder and hepatic vasculature), and, in the case of malignancy, allow staging of the tumor.

Technical considerations for dynamic contrast-enhanced MRI and dynamic contrast-enhanced computerized 
tomography of the liver

Pathological examination is another important aspect in the evaluation of an FLL. The evolution of CT and MRI 
technology has improved their diagnostic capability to often permit making an accurate diagnosis without the 
requirement for a liver biopsy. In fact, HCC can be diagnosed with ≥90% accuracy with imaging alone when a lesion is 

Table 2
Technical considerations for dynamic contrast-enhanced MRI and dynamic contrast-enhanced computerized tomography of the liver
Feature Specification
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2 cm, thus obviating the need for liver biopsy in nearly all cases under the right clinical circumstances [8]. However, if 
the diagnosis cannot be reliably made radiologically, a biopsy should be performed. Pathological examination is 
extremely accurate in making a diagnosis in a patient with an FLL. A well-sampled biopsy specimen has greater 
diagnostic accuracy and provides more tissue for ancillary testing (i.e., immunohistochemistry) when compared with 
fine-needle aspiration [9]. A consensus conference on pathology for hepatobiliary malignancies also recommended core 
biopsies over fine-needle aspiration as it allows for the assessment of both architectural and cytological features [10].

<…>

Hepatic hemangioma
Hepatic hemangiomas are benign vascular liver lesions of unknown etiology that are thought to arise from 

congenital hamartomas. Alternatively, hepatic hemangiomas could result from dilation of existing blood vessels in 
tissues that developed normally. The observed increase in the size of the lesions is thought to result from progressive 
ectasia rather than hyperplasia or hypertrophy [52]. Hepatic hemangiomas are the most common benign hepatic 
tumors with a prevalence of 0.4–20% identified during autopsy [53,90]. The actual frequency of clinically relevant 
cases is more likely 0.7–1.5%, as indicated by US studies [91,92].

There is no causal link between hepatic hemangiomas and pregnancy or OCP use. However, hepatic hemangiomas are 
found earlier, are larger, and are more often found in women than in men, with a 5 to 1 female to male preponderance 
[93,94]. These observations, combined with reports that these lesions grew in size during pregnancy and OCP use, suggested 
that female sex hormones may have a role in their pathogenesis [52,95,96]. However, no direct causal link between OCP 
use and hepatic hemangioma was found in a case–control study [97]. Thus, the relationship between hormonal involvement 
and the development of hemangioma is unsubstantiated and is not a precondition for development, as hemangiomas are 
also observed in men, in women with no history of OCP use, and in postmenopausal women [52].

Table 3
Imaging characteristics of solid liver lesions
Lesion US CT ���
j<J j # $/' , /&1[�
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hemorrhage
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Diagnostic characteristics of hepatic hemangioma
Hepatic hemangiomas can be found in all age groups, although they are typically discovered in those between the 

ages of 30 and 50 years. Most of these lesions are asymptomatic and are discovered incidentally during imaging studies 
[52]. Hemangiomas occur with symptoms in �11–14% of all hepatic hemangioma cases [98,99]. The most common 
presentations are right upper quadrant pain or a mass felt in the epigastrium. Both are likely secondary to pressure 
or displacement of adjacent anatomical structures by the lesions. Other common symptoms include severe pain, 
nausea, dyspepsia, early satiety, vomiting, weight gain, and hepatomegaly [52]. In rare cases, giant hemangiomas may 
cause consumptive coagulopathy known as Kasabach–Merritt syndrome that manifests as thrombocytopenia, 
disseminated intravascular coagulation, and systemic bleeding [100].

CT, MRI, and US studies are reliable in establishing a diagnosis of hepatic hemangioma as this lesion displays 
unique features upon imaging with peripheral nodular enhancement and progressive centripetal fill-in, as outlined 
in Table 3. MRI is preferred in cases where the lesion is <3 cm or found close to the heart or intrahepatic vessels [52]. 
Contrast-enhanced US, if available, can increase both the sensitivity and specificity of US and is effective in diagnosing 
hepatic hemangioma [101].

Spontaneous bleeding of hemangiomas is rare. However, owing to its highly vascular nature, biopsy should be 
avoided because of the risk of potential bleeding. Furthermore, the high sensitivity and specificity of radiologic studies 
in the diagnosis of hepatic hemangioma obviates the need for a biopsy. In cases of smaller lesions where there is 
uncertainty in the diagnosis, a follow-up imaging study may be more prudent than a biopsy [52].

Management of hepatic hemangioma
The majority of hemangiomas are asymptomatic and remain stable over time [102]. Thus, preventing rare complications 

with surgical intervention is not needed, and instead a conservative approach is advocated. Surgical intervention can be 
considered in cases where the lesion grows very large (>10 cm) or the patient begins to report symptomatic compression 
or recurrent pain [52,103]. Follow-up imaging is not required in cases of classical hemangioma.

Recommendations
12. An MRI or CT scan should be obtained to confirm a diagnosis of hemangioma (strong recommendation, 

moderate quality of evidence).
13. Liver biopsy should be avoided if the radiologic features of a hemangioma are present (strong 

recommendation, low quality of evidence).
14. Pregnancy and the use of oral contraceptives or anabolic steroids are not contraindicated in patients with a 

hemangioma (conditional recommendation, low quality of evidence).
15. Regardless of the size, no intervention is required for asymptomatic hepatic hemangiomas. Symptomatic 

patients with impaired quality of life can be referred for surgical or nonsurgical therapeutic modalities by an 
experienced team (conditional recommendation, low quality of evidence).

<…>

Hepatic cysts
Hepatic cysts typically present for evaluation upon being found incidentally on imaging studies. Early 

laparotomy series reported a prevalence of 0.2 to 1% [137]. US series have reported a 3–5% prevalence in the 
population, whereas CT series have reported the prevalence to be as high as 15–18% [138–142]. Given the 
increased use of cross-sectional imaging, hepatic cysts are an increasingly common finding that has led to a 
growing awareness of their existence. Table 4 outlines the imaging characteristics of common cystic FLLs. 
Although the natural history of simple hepatic cysts has not been well elucidated, they are not thought to be 
premalignant precursors to the development of biliary cystadenomas (BCs) or biliary cystadenocarcinomas 
(BCAs). Optimal management of incidentally found hepatic cysts is not clear because of the lack of rigorous 
clinical studies. Nevertheless, it has been observed that the vast majority of hepatic cysts are predominantly 
benign, and in the absence of characteristic features suggestive of BC, BCA, polycystic liver disease (PCLD), or 
hydatid cysts they can be managed expectantly. The presence of multiple cysts (>20), large cysts (>4–5 cm), 
septations, calcifications, fenestrations, loculations, heterogeneity, daughter cysts, or symptoms on presentation 
are not characteristic of simple hepatic cysts and should prompt further diagnostic evaluation. Suspected biliary 
cystadenomas and BCAs should be completely resected. The management of PCLD and hydatid cysts is variable, 
based on the clinical presentation, the size, location, and number of lesions, as well as the experience of the 
managing team.
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Simple hepatic cysts
Simple hepatic cysts are postulated to be congenital exclusions of hyperplastic bile duct rests that lack a 

communication with biliary ducts [93,143]. They are composed of an outer layer of fibrous tissue and are lined by a 
cuboidal, columnar epithelium that continually produces cystic fluid [137]. Simple hepatic cysts are usually <1 cm and 
can grow up to 30 cm [144,145]. Simple hepatic cysts are uncommon before the age of 40 years and have a female 
predilection of 1:4 [146,147]. However, there is no clear correlation with oral contraceptive use or pregnancy. They are 
usually asymptomatic and discovered incidentally, although larger lesions may present with abdominal pain, epigastric 
fullness, or early satiety. Infrequently, internal hemorrhage, infection, or rapid enlargement can lead to symptoms and 
presentation for clinical evaluation. Thus, the presence of symptoms or a rapid increase in size on follow-up imaging 
should lead to consideration of alternative diagnosis such as biliary cystadenoma (BC) or BCA [148,149].

Diagnostic characteristics of simple hepatic cysts
Ultrasound typically reveals an anechoic, homogenous, fluid-filled lesion with smooth margins. CT shows a well-

demarcated, water-attenuated, smooth lesion without an internal structure, and no enhancement with contrast. Similarly, 
MRI shows a well-defined, homogeneous lesion with low signal intensity on T1 weighting, and high intensity on T2, 
without contrast enhancement. The differential diagnosis includes BCA, PCLD, hydatid cysts, cystic metastases from 
primary cystic tumors, and cystic necrosis of large solid neoplasms. Cysts that have internal septations, fenestrations, 
calcifications, irregular walls, or daughter cysts on US should be evaluated with CT or MRI for features of BCA or hydatid 
cysts. Aspiration of fluid contents is not needed to diagnose simple hepatic cysts and is not recommended. However, if 
done, the findings should show normal fluid carbohydrate antigen 19–9 levels and negative testing for cytology.

Management of simple hepatic cysts
There is a paucity of randomized controlled trials and a lack of long-term follow-up outcome data comparing 

treatment methods for simple hepatic cysts. These limitations make it difficult to make evidence-based 
recommendations with strong support from the literature. Nevertheless, several basic dictums are found in the 
literature that require strong consideration. First, incidentally identified asymptomatic cysts do not need follow-up 
or treatment [150]. Second, hepatic cysts that are symptomatic because of hemorrhage, rupture, infection, or growth 
merit intervention. Simple aspiration is not recommended as it leads to universal recurrence. Beyond these basic 
statements, and once a decision has been made to intervene on a simple hepatic cyst, no definitive, evidence-based 
recommendations can be made regarding the optimal mode of intervention.

Treatment modality may be determined by the operative candidacy of the patient. Open surgical cyst 
fenestration, also known as deroofing or marsupialization, which leaves the cysts open to drain into the 

Table 4
Imaging characteristics of cystic liver lesions
Lesion US CT ���
Simple 
hepatic cysts 
��j<1�
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filled. Smooth margins 
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peritoneal cavity, has been reported to be successful in up to 90% of cases [151–156]. Patients who are not 
surgical operative candidates or who decline surgery can be managed with radiologic cyst aspiration and 
sclerotherapy with alcohol or other sclerosants [157]. Although this approach is associated with a high 
recurrence rate, it may be appropriate for patients who are not surgical candidates [158–160]. Laparoscopic 
approaches to fenestration were reported beginning in the 1990s, and have been quickly adopted, where 
available, as the standard approach compared with open laparotomy, because of reported success rates matching 
open approaches along with reductions in morbidity and length of hospital stay. Laparoscopic deroofing may 
be the preferred therapeutic strategy where available [157,161–163]. Regardless of the approach, the decision 
to pursue surgical intervention is often driven by the uncertainty of the underlying diagnosis of simple hepatic 
cysts, and the inability to unequivocally exclude malignancy without a histological evaluation [164]. Thus, an 
important factor in selecting surgical intervention is that it allows histological examination of the cyst to exclude 
biliary cystadenomas and biliary cystadenocarcinomas. Nevertheless, it is imperative to complete a thorough 
evaluation for alternative causes of the patient’s complaints before proceeding with invasive interventions to 
avoid diagnostic dilemma and therapeutic frustration of persistence of symptoms despite treatment directed 
toward the ostensibly symptomatic hepatic cyst. Overall, comparison studies between aspiration, fenestration, 
and laparoscopic versus open approaches have been limited by heterogeneous methods, variable outcomes 
reported, small number of patients reported, short follow-up times, and single-center experiences [153]. Once 
intervention has been deemed necessary, the mode of treatment should be dictated by the local availability of 
surgical and radiologic expertise and patient preference on an individual basis.

Recommendations
24. A hepatic cyst identified on US with septations, fenestrations, calcifications, irregular walls, or daughter cysts 

should prompt further evaluation with CT or MRI (strong recommendation, low quality of evidence).
25. Asymptomatic simple hepatic cysts should be observed with expectant management (strong 

recommendation, moderate quality of evidence).
26. Aspiration of asymptomatic, simple hepatic cysts is not recommended (strong recommendation, low quality 

of evidence).
27. Symptomatic simple hepatic cysts may be managed with laparoscopic deroofing rather than aspiration and 

sclerotherapy, dictated based on availability of local expertise (conditional recommendation, low quality of evidence).
Biliary cystadenomas and biliary cystadenocarcinomas
Biliary cystadenomas are congenitally derived, aberrant bile duct remnants composed of three layers of tissue. 

Early pathophysiologic suppositions regarding an origin from heterotopic ovarian tissue have been disproven by 
recent immunohistochemistry and electron microscopy studies [165]. The outer layer of thick collagen and mixed 
connective tissue surrounds a middle layer of mesenchymal smooth muscle cells and fibroblasts, and an inner lining 
of cuboidal/columnar epithelium that typically secretes mucin [134]. Grossly, BCs have a heterogeneous interior with 
septations forming multiple loculations filled with mucinous (95%) or serous (5%) material [144]. Some BCs have 
papillary projections that form thick, compact septa [166–169].

Biliary cystadenomas are reported to constitute up to 1–5% of total hepatic cysts, and up to 10% of cysts >4 cm 
[161]. There are no known associations with the use of oral contraceptives, although the 1:4 female predilection 
suggests a possible hormonal involvement [170]. Although rare, BC is the most common form of a primary hepatic 
cystic neoplasm. Biliary cystadenomas are thought to be precursors to the development of BCA, although it is difficult 
to predict progression or clearly identify characteristics that herald such progression [144,166,170,171]. Although 
symptoms are rare, they are often correlated with the increasing size of the lesions leading to mass effect and 
abdominal discomfort, nausea, early satiety, or anorexia [155,170]. Smaller BCs are typically discovered incidentally 
on imaging. The presence of calcifications along with mixed solid and cystic components on imaging as well as 
constitutional symptoms has been reported to be associated with BCA.

Diagnostic characteristics of biliary cystadenomas
US typically shows irregular walls and internal septations forming loculi. US is most sensitive in identifying 

these internal septations. If a complex cyst is found on US, cross-sectional imaging with CT and MRI should be 
obtained. CT and MRI can help confirm the findings of heterogeneous septations, irregular papillary growths, and 
thickened cyst walls [172,173]. The cysts are typically hyperintense on T2 weighting, although because of mucinous 
content they may appear heterogeneous [174]. Aspiration and biopsy is not recommended for focusing the 
differential because it has limited sensitivity and can disseminate malignancy if there is underlying BCA [175,176]. 
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Although imaging can suggest the possibility of BC or BCA, surgical resection is ultimately necessary to confirm 
and treat the suspected BC or BCA.

Management of biliary cystadenomas
If BC or BCA is suspected on imaging, referral for surgical consultation should be made. Full surgical excision 

of any suspected BC is recommended given the high risk of recurrence, difficulty in preoperative differentiation 
and exclusion, and possible risk of progression to BCA if only partial excision is performed [169,177–179]. Because 
of the presence of pseudocapsules, enucleation may be a feasible alternative [180]. There is a dearth of trials 
comparing laparoscopy versus open laparotomy in managing BC or BCAs. Although data are limited, where 
available, the laparoscopic approach has gradually replaced open laparotomy as the modality of choice in surgical 
intervention for BC and BCA based on reported reductions in surgical morbidity and complications. Preference 
should be given for referral to an experienced surgical team given the challenges of both open and laparoscopic 
approaches to BC and BCA excision [152,181]. If the patient is not a surgical candidate, monitoring with repeat 
imaging should be performed.

Recommendations
28. Routine fluid aspiration is not recommended when BCA is suspected because of limited sensitivity and the 

risk of malignant dissemination (strong recommendation, low quality of evidence).
29. Imaging characteristics suggestive of BC or BCA, such as internal septations, fenestrations, calcifications, or 

irregular walls, should lead to referral for surgical excision (strong recommendation, low quality of evidence).
30. Complete surgical excision, by an experienced team, is recommended if BC or BCA is suspected (strong 

recommendation, low quality of evidence).

Polycystic liver disease
PCLD is thought to be a part of a clinical spectrum of ciliopathies including congenital hepatic fibrosis, 

choledochal cysts, microhamartomas, and Caroli’s disease that are associated with mutations that impair 
cholangiocyte ciliary function. PCLD is characterized by the presence of extensive hepatic cysts that are 
microscopically similar to simple hepatic cysts but more numerous (usually >20) and larger [182]. Descriptions 
of the various types of PCLD are beyond the scope of this guideline, but can be summarized as three main types. 
The most common is autosomal dominant polycystic kidney disease with PCLD. The majority of these patients 
have renal failure from renal cysts, and 60% have phenotypic expression of multiple hepatic cysts [183,184]. 
Autosomal dominant PCLD has a more benign prognosis compared with polycystic kidney disease and is mainly 
asymptomatic [185]. The rarest is autosomal recessive polycystic kidney disease that has a high infant mortality 
and in which hepatic cysts are not a prominent feature.

Diagnostic characteristics of PCLD
PCLD is rare with autopsy series reporting 0.13% and US studies reporting 0.9% prevalence [141,186]. There is a 

female predilection and a noted increase in the size of hepatic cysts and symptoms with age. Pregnancy and female 
hormones are also thought to be risk factors for an increase in the size and number of hepatic cysts [147]. PCLD tends 
to be asymptomatic until the size and number of cysts increase to a critical level. Patients are typically more likely to 
have hepatomegaly and symptoms from mass effect, such as abdominal bloating, pain, fullness, and shortness of 
breath, when the cyst to hepatic parenchyma ratio becomes >1. Patients may also present with complications such as 
traumatic rupture, infection, bleeding, extrinsic compression of the biliary tree or gastrointestinal tract, and 
compression of the inferior vena cava [187]. In advanced cases, patients may develop portal hypertension with 
relatively preserved hepatic synthetic function [188]. The diagnosis of PCLD is supported by the presence of multiple 
hepatic cysts on US, CT, or MRI. CT or MRI may provide additional information to exclude other disease processes 
and to evaluate for the presence of concomitant renal cysts.

Management of PCLD
Treatment of PCLD is guided by the presence of symptoms that are often directly related to the volume of the 

liver rather than to specific cysts. Therefore, treatment should be focused on decompressing the liver or reducing 
the cyst volume as much and as safely as possible. Some recent interest in medical therapy has been stirred by 
reports of the use of somatostatin analogs and mammalian target of rapamycin inhibitors [189–195]. However, 
despite these promising reports, their use outside of clinical studies cannot be recommended at this point 
because of uncertainty regarding their long-term efficacy, safety, as well as optimal dosing and duration 
of treatment.
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The data defining the optimal management choice for PCLD between aspiration, fenestration, resection, and 
transplantation as well as between laparoscopic versus open approaches are limited to small-scale clinical series or 
case reports. Thus, treatment should be guided by the principle of selecting the least invasive procedure that provides 
the most effective treatment response and improvement in the quality of life. Aspiration of a large, single cyst or a 
small number of large cysts may be appropriate, although associated with high recurrence rates. Deroofing or 
fenestration can provide a less transient response, although it is still associated with a 30–70% recurrence. Growth of 
multiple hepatic cysts stretches and distorts the anatomy, making it difficult to recognize and avoid damage to bile 
ducts and vasculature during surgical intervention. Complications such as ascites, hemorrhage, bile leakage, and 
pleural effusion can occur from such inadvertent damage [162,182,196]. In addition to these complications, hepatic 
resection also carries the risk of hepatic insufficiency if an inadequate hepatic remnant is left. Moreover, resection 
and surgical treatment can cause adhesions that may complicate possible future procedures such as liver 
transplantation. Thus, treatment must be tailored to the individual presentation, cyst size and location, vascular 
patency, and hepatic reserve [197,198]. Despite the challenges of these surgical interventions, the laparoscopic 
approach has been widely adopted, where available [151,152]. Finally, liver transplantation with or without 
concomitant kidney transplantation has been reported for very symptomatic patients with hepatic failure and/or poor 
quality of life [162,199–202]. Outcomes have been reported to be comparable or superior to other indications for liver 
transplantation, with 1-year survival of 90% and 5-year survival of 70–80% [203,204]. Nevertheless, strong 
recommendations cannot be made because of the overall limitations of the currently available data.

Recommendations
31. Routine medical therapy with mammalian target of rapamycin inhibitors or somatostatin analogs is not 

recommended (strong recommendation, low quality of evidence).
32. Aspiration, deroofing, resection of a dominant cyst can be performed based on the patient’s clinical 

presentation and underlying hepatic reserve (conditional recommendation, low quality of evidence).
33. Liver transplantation with or without kidney transplantation can be considered in patients with refractory 

symptoms and significant cyst burden (conditional recommendation, low quality of evidence).

Hydatid cysts
Hydatid cysts, or cystic echinococcosis, are most common in patients from sheep-grazing areas such as the 

Mediterranean, South America, Australia, and East Africa. Hydatid cysts are due to  Echinococcus 
granulosus infection in which humans serve as accidental intermediate hosts when they eat food contaminated 
with echinococcus eggs or eat organ meat from infected animals such as sheep or cows. The eggs hatch in the 
human host small intestine and penetrate into the vasculature and then into the liver and lungs. The cysts 
become visible in the liver at 3 to 4 weeks and grow into a mature cyst that has a germinal layer surrounding a 
fluid-filled central hydatid cavity. The cysts develop an ectocyst or pericyst in response to the compressive forces 
of the host’s liver parenchyma. The cyst can have high pressure from fluid production that can lead to rupture 
after trauma or operative manipulation.

Most small cysts, <5 cm, are asymptomatic. Larger cysts can elicit an inflammatory reaction and may lead to 
abdominal pain. An acute presentation with pain should lead to consideration of rupture or secondary infection of 
the cyst. The incidental rupture or iatrogenic puncture of the cyst with spillage of its antigenic contents can lead to a 
severe allergic reaction, leading to ascites, peritonitis, and shock. Rarely, the cysts can extrude into the biliary tree, 
leading to jaundice and cholangitis.

Diagnostic characteristics of hydatid cysts
On US, small hydatid cysts may appear similar to simple hepatic cysts as a unilocular collection. With 

progression, the lesions may develop a thick, often calcified wall and daughter cysts in the periphery of the main 
cyst. A classification system has been proposed by the World Health Organization (WHO) Informal Working 
Group on Echinococcosis in an attempt to classify hydatid cysts based on US findings correlated to their activity 
and natural history. This has superseded the Gharbi classification [205]. However, the interobserver variability 
in classifying the stage as well as uncertainty regarding the natural history of hydatid cysts has led to limitations 
in the utilization of these classification systems in routine clinical practice. CT and MRI can provide more 
precise information on the cyst morphology and presence of daughter cysts and should be obtained if hydatid 
cysts are suspected [206]. MRI is preferred for presurgical evaluation to look for cystobiliary communication 
and evaluate cystic content characteristics.
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Management of hydatid cysts
Treatment of hydatid cysts depends on the size, location, and symptoms of the cysts as well as the availability of 

clinical expertise and patient preferences [207]. The evidence level is low regarding treatment modality 
comparisons in terms of efficacy and safety. Asymptomatic, inactive, calcified hydatid cysts can be managed 
expectantly. Chemotherapy alone with antihelminthic drugs such as albendazole and mebendazole for symptomatic 
hydatid cysts is generally not utilized unless the patient is not a candidate for primary percutaneous or surgical 
treatment, has multiorgan dissemination, or declines other intervention. A systematic review that reported that 
>40% of hydatid cysts remain active or reactivate after 2 years of monotherapy with chemotherapy has dampened 
enthusiasm for the approach of expectant management [208]. Chemotherapy as an adjunct treatment to other 
modalities is recommended before and after percutaneous treatment or surgery to prevent relapse [209,210]. 
Nevertheless, strong recommendations regarding the timing of treatment initiation and conclusion, exact duration 
of treatment, and optimal dosing regimens cannot be made on the basis of currently available data. Traditionally, 
expert opinion has recommended that chemotherapy be started before the procedure and at least 1 month to 
6 months afterward [211].

PAIR (puncture, aspiration, injection, and reaspiration) is a percutaneous treatment alternative to surgery 
[211–215]. Two randomized controlled trials and a meta-analysis based on these trials reported that PAIR with 
adjunct antihelminthic chemotherapy is as effective as open surgical drainage with fewer complications and lower 
cost [212,216,217]. PAIR is recommended for patients with active hydatid cysts >5 cm who are not candidates for 
or decline surgery, or who relapse after surgery. PAIR is not recommended in patients with biliary fistulas or 
communications with the biliary tree because of the risk of biliary sclerosis. PAIR is also contraindicated in patients 
with inaccessible cysts, or with complicated, multivesiculated cysts, because they may not respond favorably as 
compared with simple hepatic cysts [218,219]. A recent review of studies on hydatid cyst-associated anaphylaxis 
found that the risk of lethal anaphylaxis related to percutaneous treatment was extremely rare at 0.03% of reported 
procedures [220].

Surgical treatment, either radical pericystectomy or conservative deroofing, has been reserved for complicated 
cysts that have fistulas, multiple daughter vesicles, rupture, hemorrhage, or secondary infection. Surgery also remains 
an option when percutaneous treatment such as PAIR is not available. Laparoscopic approaches have been reported 
to be effective, but quality data on comparison with open surgical approaches or PAIR are highly limited [214,221–
223]. Overall, the majority of studies are heterogeneous small series, retrospective reports with overlapping patients, 
limiting the quality of the evidence on which to make strong recommendations on management [224,225].

Recommendations
34. MRI is preferred over CT for concomitant evaluation of the biliary tree and cystic contents (conditional 

recommendation, low quality of evidence).
35. Monotherapy with antihelminthic drugs is not recommended in symptomatic patients who are surgical or 

percutaneous treatment candidates (strong recommendation, moderate quality of evidence).
36. Adjunctive therapy with antihelminthic therapy is recommended in patients undergoing PAIR or surgery, 

and in those with peritoneal rupture or biliary rupture (strong recommendation, low quality of evidence).
37. Percutaneous treatment with PAIR is recommended for patients with active, hydatid cysts who are not 

surgical candidates, who decline surgery, or who relapse after surgery (strong recommendation, low quality of 
evidence).

38. Surgery, either laparoscopic or open, based on available expertise, is recommended in complicated hydatid 
cysts with multiple vesicles, daughter cysts, fistulas, rupture, hemorrhage, or secondary infection (strong 
recommendation, low quality of evidence).
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