
Infectious Diseases of the Liver



Hepatic Abscess

�3 major forms of hepatic abscess identified by their 
causative microorganisms:

� - pyogenic (most often polymicrobial) - 80%
�- amebic (due to Entamoeba histolytica) - 10%
�- fungal (caused principally by Candida species) -
<10%



Pyogenic Liver Abscess

�By far the most common form of liver abscess in the 
U.S.

� - caused by gram negative aerobic bacteria (alone or 
in the presence of anaerobic bacteria) in most cases



Pyogenic Liver Abscess
Pathophysiology

�Etiology
�- formerly, the most common source of pyogenic 
abscess was perforated or gangrenous appendicitis
� - diverticulitis and other infections from the bowel are 
also common causes of pyogenic liver abscess 
(transported via the portal vein)

� - ascension of bacteria from the biliary tree can also 
occur in association with cholecystitis or ascending 
cholangitis



Pyogenic Liver Abscess
Pathophysiology

�Etiology
�- the hepatic artery can serve as a route for infection during 
generalized septicemia or from bacteremia
�- direct spread of bacteria can occur after gastric or duodenal 
perforation
�- penetrating trauma provides a secondary source of infection 
by direct inoculation of bacteria
� - blunt trauma can lead to devitalized liver tissue and provide a
nidus for infection from bacteria present in the biliary tree
�- orthotopic liver transplantation
�- iatrogenic (embolization, cryo, RFA)
�- cryptogenic



Pyogenic Liver Abscess

�Microbiology
�- the most common aerobic bacteria include 
Escherichia coli, Klebsiella, enterococci, and
Pseudomonas
�- the most common anaerobic bacteria are 
Bacteroides species, anaerobic streptococci, and 
Fusobacterium species
�- anaerobic and mixed cultures of bacteria favor a 
primary source in the colon or appendix

�- isolated E. coli or Klebsiella species suggest a biliary 
tract source



Pyogenic Liver Abscess
Diagnosis / Clinical Presentation

�Constitutional Symptoms
�- fever is present in most patients

�- chills, pain, and weight loss occur in approx.  50% of 
patients
�Physical Exam

�- findings include tender liver and jaundice in approx.  
50% of patients

�- hepatomegaly occurs in approx.  1/3 of patients
�- most individuals will have abnormal liver function 
test results (alk phos, AST, ALT, and total bilirubin)



Pyogenic Liver Abscess
Imaging

�Ultrasound
�- the most appropriate initial screening test for evaluating the 
liver for hepatic abscess (sensitivity 80 - 95%)
�CT scan
�- more sensitive than US (95 - 100%) for diagnosing hepatic 
abscess
�- the presence of gas and rim enhancement associated with a 
hepatic lesion is strongly suggestive of pyogenic liver abscess
�MRI
� - the most sensitive study for visualizing hepatic lesions but 
cannot differentiate pyogenic from amebic liver abscess



Pyogenic Liver Abscess
Imaging



Pyogenic Liver Abscess
Therapy

� Once pyogenic liver abscess is suspected, broad 
spectrum antibiotics should be administered and 
diagnostic imaging with US and CT obtained

� If there is no intraabdominal disease requiring 
operative intervention, percutaneous drainage of a 
single or several hepatic abscesses may be performed

� Multiple small abscesses can usually be treated with 
antibiotics alone



Pyogenic Liver Abscess
Therapy / Algorithm



Pyogenic Liver Abscess
Therapy

�Antibiotics
� - early empiric antimicrobial therapy is critical in treatment
� - an excellent antibiotic regimen includes an aminoglycoside, 
clindamycin, and either ampicillin or vancomycin
� - fluoroquinolones can be used in place of aminoglycosides
�- flagyl can be exchanged for clindamycin
�Antibiotics
� - single agent therapy is possible with imipenem or zosyn
�Duration of therapy
�- most experts recommend 4 - 12 weeks of treatment



Pyogenic Liver Abscess
Therapy

� Image Guided Drainage
�- percutaneous drainage under CT guidance is the 
standard of care
�- the catheter is removed when the patient is no 
longer sick and the daily drainage has decreased to 
scant amounts

�- patients with acute suppurative cholangitis should 
undergo percutaneous drainage and an ERCP to 
define the biliary tree



Pyogenic Liver Abscess
Therapy

�Operative Drainage
�- current role of surgical treatment is to treat the underlying 
gastrointestinal disease process which caused abscess 
formation and to place surgical drains in patients in whom 
percutaneous drainage is not feasible or fails
� - anterior abscess are accessed through a subcostal incision 
and posterior abscesses can be accessed through a 
retroperitoneal incision
�- the surgeon drains the cavity using blunt finger dissection and
multiloculated cavities are opened
�- biopsy of the cyst wall is obtained to rule out presence of 
amebic trophozoites and a biopsy of normal liver is obtained to 
evaluate for presence of microscopic liver abscesses



Amebic Liver Abscess

�Caused by the parasitic protozoan Entamoeba 
histolytica

�- found most often in tropical climates and in 
association with unsanitary living conditions



Amebic Liver Abscess
Pathogenesis

� Infection occurs after ingestion of E. histolytica
� - fecal oral transmission takes place when the cystic form is 
swallowed and passes through the stomach into the intestine
�- outer cyst wall is digested by pancreatic enzymes in the intestine
�- the trophozoite lives in the intestine and multiplies at this site
� - in a small percentage of cases, the trophozoite invades the 
intestinal mucosa, enters the mesenteric venules, and reaches the 
hepatic venules by way of the portal vein
�Risk Factors
� - more than 80% of patients with amebic liver abscess have excess
alcohol consumption
�- HIV, splenectomy, and corticosteroid administration are also 
associated with higher rates of invasive disease



Amebic Liver Abscess
Diagnosis

�Clinical Characteristics
�- young men account for > 90% of cases and usually 
have a history of emigration from or travel to an 
endemic area
�Constitutional Symptoms

�- abdominal pain (usually in the RUQ) is the most 
common presenting symptom
�- often accompanied by fevers, chills, and lethargy

�- nausea / vomiting, anorexia, and weight loss are 
common
�- approximately 50% of patients have diarrhea



Amebic Liver Abscess
Diagnosis

�Physical Exam
�- abdominal tenderness
�- hepatomegaly
� - in contrast to pyogenic abscess, jaundice, septic shock, and 
palpable mass are rarely associated with amebic liver abscess
�Laboratory Data
�- LFT’s may be non-specifically elevated in some patients but 
are usually normal in most patients with amebic liver abscess
�- indirect hemagglutination assay - detects the presence of 
antibodies directed against E. histolytica
� - diagnostic aspiration can be performed: finding of non-foul 
smelling, reddish brown anchovy paste aspirate is 
pathognomonic



Amebic Liver Abscess
Imaging
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Amebic Liver Abscess
Therapy

� Therapies include antimicrobial agents, simple 
aspiration, percutaneous drainage, and open surgical 
drainage

� Most patients are readily treated with amebicidal 
agents alone



Amebic Liver Abscess
Therapy

� Antimicrobials
� - emetine / dehydroemetine - use is limited by cardiac toxicity
� - chloroquine - effective amebicidal agent with low toxicity and can be 
administered orally
� - neither of these agents clears intestinal amebiasis
� (an adjuvant agent such as tetracycline must be used to fully clear the 
pathogen)
� The amebicidal agent of choice in the U.S. is flagyl (750mg PO TID x 10 
days)
� - patients who do not respond should receive therapy with chloroquine 
alone or in combination with emetine or dehydroemetine
� After primary therapy, all patients with invasive disease should be treated 
with a luminal acting amebicide such as paromomycin, iodoquinol, or 
diloxanide to eradicate the colonozation state



Amebic Liver Abscess
Therapy

�Drainage
�- these approaches should be reserved for patients 
whose disease is refractory to medical treatment
� - simple aspiration, percutaneous drainage, or open 
surgical drainage may be performed



Amebic Liver Abscess
Treatment Algorithm



Fungal Liver Abscess

�Candida albicans and other Candida species account 
for approx.  10% of hepatic abscesses

�Patients with leukemia and HIV commonly have 
monomicrobial fungal infections whereas mixed 
infections are seen in those with biliary malignancy 
and indwelling stents

�Etiology
�- Candida species in approx.  80%

�- remaining organisms include Aspergillus, 
Cryptococcus, and some mixed infections



Fungal Liver Abscess
Therapy

� Systemic antifungal therapy is administered and the 
abscess cavity is drained by simple aspiration, 
percutaneous drainage, or by open surgical drainage

� Amphotericin B is first line therapy
� Voriconazole and caspofungin are also first line 
agents



Cystic Disease of the Liver
Simple Cysts

�The most common cystic lesions of the liver
� - arise from the development of aberrant intrahepatic 
bile ducts in utero
�- these cysts do not undergo malignant transformation
�- simple cysts are solitary in approx.  60% of cases

�- the remaining 40% have multiple cysts which is 
differentiated from adult polycystic liver disease in that 
< 50% of the hepatic parenchyma is involved



Simple Cysts
Diagnosis

�Majority of patients are asymptomatic with the cyst 
discovered incidentally on imaging

�Symptomatic patients present most commonly with 
abdominal pain or an abdominal mass
�- less common symptoms include nausea / vomiting, 
early satiety, fatigue, and jaundice

�- LFT’s are typically normal except in cases of biliary 
compression

�- complications such as infection, hemorrhage, or 
rupture are rare



Simple Cysts
Diagnosis

� Ultrasound - accurate imaging modality for diagnosis 
of hepatic cysts

� CT - can better define the relationship of the hepatic 
cyst to surrounding structures such as blood vessels, 
bile ducts, and adjacent organs
� MRI



Simple Cysts



Simple Cysts
Management

�Asymptomatic cysts do not require further evaluation or treatment
� - become symptomatic in approximately 25% of cases (usually 5 cm 
or larger)
�Percutaneous aspiration
�- easiest form of treatment and can alleviate symptoms due to mass 
effect
� - nearly 100% recurrence rate and may result in infection
�- cyst aspiration may be combined with injection of a sclerosant 
(ethanol, minocycline, tetracycline)
� - sclerosing agents should only be used when infectious / malignant 
etiologies have been ruled out
� - cyst should be injected with contrast prior to sclerotherapy to look 
for communication with the biliary tree



Simple Cysts
Management

� Surgical Intervention
� - achieves the lowest recurrence rates 
� Unroofing (fenestration, marsupialization)
� - the preferred method of surgical intervention
� - cyst fluid is drained into the peritoneal cavity where it is absorbed and 
the cavity is then packed with omentum
� - can be performed laparoscopically
� - laparotomy can be considered for cysts in a posterior or deep location or 
if malignancy is suspected
� Cyst fluid must be sent for cytology, Gram stain, and culture and the cyst 
wall should be biopsied to exclude the possibility of neoplasm
� Additional surgical procedures including excision, anatomic hepatic 
resection, cyst enterostomy, and transplant have been described in the 
literature



Adult Polycystic Liver Disease

� Commonly presents as the most frequent extrarenal 
manifestation of autosomal dominant polycystic kidney 
disease

� There is an APLD not associated with ADPKD which 
is also inherited in an autosomal dominant pattern
� Cysts in APLD are epithelial lined growths from the 
biliary epithelium which usually do not communicate 
with the biliary tree



Adult Polycystic Liver Disease
Management

�The majority of patients are asymptomatic and require 
no treatment

�Symptomatic APLD is usually secondary to significant 
hepatomegaly
�- symptoms include abdominal fullness, distention, 
pain, and bowel or biliary obstruction

�- malignant transformation is rare
�- complications (hemorrhage, rupture, infection, portal 
hypertension, IVC compression) are uncommon



Adult Polycystic Liver Disease
Management

�Percutaneous aspiration with sclerotherapy
�- may provide relief for patients with lesions that are not surgically 
accessible or for non-operative candidates
�Laparoscopic Unroofing
�- preferred method of treatment for patients with a small number of 
large cysts
� - unroofing usually cannot be adequately performed and is not 
recommended in patients with large numbers of smaller cysts
�Combined fenestration with hepatic resection
�- may provide the best results for APLD 
�Orthotopic liver transplant
� - may be indicated in patients with disabling symptoms or hepatic
insufficiency who have failed lesser forms of therapy



Neoplastic Cysts

� Include biliary cystadenomas and biliary 
cystadenocarcinomas

�Rare, slow growing tumors
�Usually solitary
�The majority of these patients are symptomatic at the 
time of diagnosis
�- abdominal pain, nausea, vomiting

�- complications are more prevalent (hemorrhage, 
rupture, infection, bowel and biliary obstruction)



Neoplastic Cysts
Diagnosis / Management

�US / CT scan - can help distinguish neoplastic from non - neoplastic 
cysts
� - neoplastic cysts are usually multilocular or sepatated with an 
irregular thickened cyst wall
� - invasion into adjacent structures, increased vascularity also 
suggest malignancy
�Management
� - the treatment of all suspected neoplastic cysts should involve 
complete surgical resection
�- enucleation may be an acceptable alternative for cystadenomas in 
which a formal hepatic resection may be technically difficult
� - cystadenocarcinomas require formal resection by lobectomy or 
segmentectomy



Traumatic Cysts

� Result from parenchymal injury with disruption of 
vascular or biliary structures

� These cysts lack a true epithelial lining
� The majority of these cysts are asymptomatic and do 
not require treatment

� Treatment is reserved for patients who are 
symptomatic
� Therapeutic options include aspiration, unroofing, 
and excision



Hepatic Echinococcosis
Pathology

�Hydatid disease is caused by the dog tapeworm 
Echinococcus granulosus

�- sheep is the usual intermediate host
� - humans become an inadvertent intermediate host 
following ingestion of ova

�- ova penetrate intestinal wall and are transported to 
the liver through the portal circulation
�E. granulosus has an active cyst wall consisting of a 
single cell germinal layer and a thicker gelatinous layer
� - a reactive fibrous layer of host tissue (the pericyst) 
surrounds the active cyst



Hepatic Echinococcosis
Classification

�Ultrasound Classification (Gharbi)
� - type I - pure fluid similar to simple cyst

� - type II - fluid collection with a split wall floating 
membrane
�- type III - potentially drainable fluid collection with 
septa, daughter cysts, or honeycomb image
�- type IV - heterogeneous echographic pattern

�- type V - reflecting thick walls



Hepatic Echinococcosis
Clinical Presentation and Diagnosis

�Clinical Presentation
�- patients with symptomatic hydatid cysts can present with 
uncomplicated disease with hepatomegaly and RUQ pain
� - can also present with complications such as obstructive jaundice, 
cholangitis, anaphylaxis from cyst rupture, or cough from rupture into 
pleural cavity
�Diagnosis
� - ELISA - up to 90% sensitivity
� - complement fixation and indirect hemagglutination test results are 
positive in 85 -90% of active cysts
� - US and CT scan are most commonly used (classic findings are 
thick walls often with calcifications)
� - ERCP - define biliary anatomy and visualize communication 
between biliary tree and cyst



Hepatic Echinococcosis



Hepatic Echinococcosis
Management

�Medical Therapy
�- medical therapy is limited to the benzimidazoles 
(mebendazole and albendazole)
� - albendazole is the drug of choice (readily absorbed 
by the intestine and metabolized to its active form in 
the liver)

� - medical therapy alone has < 30% success rate
�- preoperative treatment with albendazole for 3 
months reduces recurrence when cyst spillage, partial 
cyst removal, or biliary rupture has occurred



Hepatic Echinococcosis
Management

�Surgical Therapy
�Scolecidal agents 
� - hypertonic saline - avoid biliary injection and preevacuation 
injection (due to high intracyst pressures)

�Cyst Evacuation
�- cysts on the liver periphery are easily treated in this manner
� - before entering the cyst the field is lined with hypertonic saline 
soaked gauze
�- cyst cavity is then opened and the contents aspirated with a large 
suction device
�- if a connection with the biliary tree is identified closure of the bile 
duct is performed and the cyst cavity should be filled with omentum
�- if the communication cannot be closed then external drainage 



Open Cyst Evacuation



Hepatic Echinococcosis
Surgical Therapy: Pericystectomy

� Complete resection of 
cyst wall without entering 
cyst cavity
� Best peformed on cysts 
along periphery of liver

� Decreases risk of 
content spillage into 
peritoneal cavity



Hepatic Echinococcosis
Management

�Liver Resection / Transplantation
�- liver resection should be considered for multiple cysts in close 
proximity to one another ar when the resection would be 
relatively safe (i.e. cysts confined to segments II and III)
� - a formal resection should be initiated only if complete excision 
of all cysts is possible
� - E. multilocularis can produce a more complicated form of the 
disease known as alveolar echinococcosis
� - can lead to fulminant liver failure (sclerosing cholangitis, Budd 
Chiari) and orthotopic liver transplant may be necessary



Hepatic Echinococcosis
Management / Summary

� For uncomplicated patients with Gharbi type I and II 
cysts, particularly when anterior, peripheral, few in 
number, and relatively small, a laparoscopic or 
percutaneous approach can be considered
� For uncomplicated patients with Gharbi type IV and V 
cysts, posterior cysts, central cysts, > 3 cysts, large 
cysts, and calcified cysts should undergo open surgery



Hepatic Echinococcosis
Management / Summary

�Complicated patients (infection or rupture into biliary tree, pleura, or 
peritoneal cavity)
�Jaundice / Cholangitis (5 - 15% patients)
� - ERCP to evaluate fistulae between cyst and biliary tree and to 
drain biliary system
�- open cyst evacuation, cholecystectomy, and operative 
cholangiogram
�Cyst rupture into pleura
�- Bronchoscopy is performed preoperatively
� - open cyst evacuation with closure of diaphragm and pulmonary 
resection (if necessary)
�Free rupture into peritoneal cavity
� - open cyst evacuation



Benign Liver Lesions
Clinical Presentation

�4 main types
�- hemagioma
�- hepatic cysts
� - FNH (focal nodular hyperplasia)
� - hepatic adenoma
�The four most common benign liver lesions occur most often in 
middle aged women presenting with vague upper abdominal 
complaints
� - epigastric abdominal discomfort (sometimes with radiation to 
the back), early satiety, nausea, vomiting, alteration in bowel 
habits
� - patients may rarely present with lower extremity edema or 
Budd Chiari syndrome from IVC compression by a large central 



Benign Liver Lesions
Diagnostic Algorithm

� Dynamic CT scan with arterial, midphase, 
and delayed portal venous phase scans is 
the first recommended test for evaluating an 
indeterminant liver mass
� If CT scan is indeterminant, gadolinium 
enhanced MRI scan is indicated

� If MRI is indeterminant (HA or HCC 
remains in diagnosis), histologic evaluation 
or surgery is recommended

� When HA is indistinguishable from FNH 
and HCC radiologically, radionuclide 
imaging may help establish the diagnosis 
(sulfur colloid, gallium 67, techentium 99 
pyridoxyl 5 methyltrypthophan uptake)



Benign Liver Lesions
Hemangiomas

�Majority are asymptomatic
�May become symptomatic through compression of 
adjacent structures, rupture, acute thrombosis, or 
consumptive coagulopathy (Kasabach - Merritt 
syndrome)
�- any patient with a large hemagioma of the liver who 
has thrombocytopenia and afibrinogenemia may have 
Kassabach Merrit syndrome



Benign Liver Lesions
Hemagiomas (Radiologic Diagnosis)

�US - well circumscribed, 
uniformnly hyperechoic lesions
�CT - peripheral intense, nodular 
enhancement during arterial 
dominant phase of helical CT scan 
with centripetal fill in
�MRI (when diagnostic uncertainty 
exists) 
� - T1 smooth, lobulated, 
homogenous, septated, 
hypointense
�- T2 hyperintense relative to liver



Benign Liver Lesions
Hemangiomas (Indications for Surgery)

�Absolute Indications
�- rupture
�- rapid change in size
�- Kasabach Merritt syndrome
�Relative Indications
�- large symptomatic hemangiomas
�- infants and children with CHF from giant hemangiomas who fail 
steroids, digitalis, diuretics, and radiation therapy (tumor resection 
can be performed if hemangioma localized to one lobe)
�Enucleation is the recommended surgical technique
�- fewer intraabdominal complications compared to anatomic 
resection
�- preoperative selective hepatic artery embolization may facilitate 
enucleation



Benign Liver Lesions
Hemangiomas (Alternatives to Surgery)

�Poor surgical candidates
�Patients with insufficient liver mass following surgical 
resection
�Unsafe tumor location (centrally located hemangioma, 
involvement of both lobes)

� - transcatheter arterial embolization an alternative 
therapeutic approach

�- orthotopic liver transplantation



Benign Liver Lesions
Focal Nodular Hyperplasia

�Healthy young women using oral contraceptives
�Asymptomatic lesions can be observed safely with 
regular follow up by imaging 
�Treatment is reserved for patients who become 
symptomatic or patients in whom the tumor grows

�Patients who have symptomatic lesions while taking 
supplemental estrogens should discontinue them
�- follow these patients with repeat imaging



Benign Liver Lesions
Focal Nodular Hyperplasia (Radiologic Diagnosis)

� FNH typically is 
hypervascular with dense 
capillary blushing
� - a dilated branch of hepatic 
artery can enter the center of 
the mass and divide into 
smaller branches (spoke 
wheel appearance)
� Early enhancement during 
the arterial phase of CT and 
rapid washout with minimal 
peripheral enhancement in 
delayed venous phase



Benign Liver Lesions
Focal Nodular Hyperplasia (Radiologic Diagnosis)

� MRI - low signal central scar on T1 weighted images 
that enhances after gadolinium administration



Benign Liver Lesions
Focal Nodular Hyperplasia (Management)

� If the patient remains symptomaticr if the lesion enlarges after
discontinuation of estrogens, surgical resection or embolization
is warranted
� No risk for malignant transformation
� - can therefore consider transhepatic arterial embolization in 
all symptomatic patients in whom the diagnosis of FNH is 
established
� - embolization is the preferred treatment in patients with large 
central tumors and poor risk surgical candidates
� Non - anatomic and subsegmental resections of the tumor are 
recommended over formal lobectomy



Benign Liver Lesions
Hepatic Adenomas

�Occur almost exclusively in young women using oral 
contraceptives
�Also develop during pregnancy
�Hepatic adenomas tend to be larger than FNH and can reach 
very large sizes
�HA may rupture and bleed within the liver substance or may 
rupture through Glisson’s capsule and lead to hemorrhagic 
shock
�HA can undergo malignant transformation to HCC
�- risk reported to be as high as 20% (particularly increased 
when adenomas exceed 5cm in diameter)



Benign Liver Lesions
Hepatic Adenomas (Management)

�Any lesion suspected or proven to be a HA should be 
resected

�RFA is not recommended for patients who can 
tolerate stress of surgery
�- RFA is a reasonable option for elderly patients or 
those with significant medical comorbidities with HA < 
4cm diameter



Benign Liver Lesions
Hepatic Adenomas (Management)

�Discontinuation of OCP’s does not lower the risk for malignant 
transformation
�Patients managed conservatively should undergo serial 
imaging studies and serum AFP measurements: if bleeding, 
tumor enlargement, or rise in AFP
�- RFA / tumor embolization for non-operative candidates
�- resection / transplantation for operative candidates
�HA during pregnancy
�- should be resected when possible (resection during second 
trimester should minimize operative risk to fetus)



Benign Liver Lesions
Clinical Pearls

� Indications for Treatment Independent of Tumor Type
� - active bleeding / risk for bleeding (HA and HCC are the most 
likely tumors to present with spontaneous hemorrhage)
� - symptoms related to tumor
� - pain
� - hemodynamic alterations (CHF)
� - Kassabach Merritt syndrome
� - risk of malignant transformation
� - inability to confidently exclude malignancy
� - rapid growth of tumor
� All patients over the age of 50 should have a colonoscopy to 
exclude colon cancer


