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INTRODUCTION

The trematodes that infect liver, lung, and intestine are all
food-borne. Freshwater fish, crustaceans, and aquatic vegetation are
the sources of human infection. Fluke diseases also are all
zoonoses with reservoirs in a wide range of domestic and wild
animals. It is estimated that more than 40 million people are
infected with flukes, approximately 21 million with lung
flukes, 20 million with liver flukes, and unknown millions with
intestinal flukes.1 The geographic distribution is worldwide,
but the highest prevalences are in East and Southeast Asia.
Distribution is determined as much by local eating habits as
by the presence of the obligatory freshwater snail, crustacean,
fish, or edible aquatic plant intermediate hosts. Any of these
flukes can produce serious clinical disease, especially when
infections are heavy. The site of preference of adult flukes for
liver, lung, and intestine; the migration of the fluke larvae to
these sites; the intensity of infection; and the longevity of the
parasite are the major determinants of clinical disease. A most
remarkable clinical feature of food-borne trematodes is the
causal association between liver fluke infection and cholangio-
carcinoma of the liver.

These flukes are hermaphroditic, bilaterally symmetrical,
and flattened dorsoventrally with an anterior oral and a ventral
sucker. Different species measure from 1 mm to 12 cm in length
and have been described as spatulate, piriform, lanceolate, or
leaflike in shape (Fig. 117-1).

Life cycles of the different fluke species have common fea-
tures. Adult flukes in the mammalian host produce eggs that,
when passed in feces or sputum, are ingested by, or hatch as,
ciliated miracidia and penetrate appropriate first-intermediate-
host snails, within which asexual multiplication through
sporocyst, redia, and cercaria stages occurs. Free-swimming
cercaria leave the snail and penetrate fish or shellfish or attach
to aquatic vegetation to encyst as metacercaria. When eaten
by the mammalian final host, the metacercaria excyst, migrate
to liver or lungs, or stay in the small intestine and develop
into adults.

LIVER FLUKES

Human liver flukes are members of two families, the
Opisthorchiidae and the Fasciolidae, distinguished by differ-
ences in life cycle and pathogenesis. In human Opisthorchiidae
there are three major species (Clonorchis sinensis in East Asia,
Opisthorchis viverrini in Southeast Asia, and Opisthorchis felineus
in countries of the former Soviet Union) and two minor species
(Opisthorchis guayaquilensis in North and South America and
Metorchis conjunctus in North America). In the Fasciolidae the
species are Fasciola hepatica, which has a worldwide distribution,
and Fasciola gigantica in South Asia, Southeast Asia, and Africa.

OPISTHORCHIASIS AND
CLONORCHIASIS

AGENTS

The three major Opisthorchiidae species—C. sinensis,
O. viverrini, and O. felineus—have similar life cycles and patho-
genic processes. Differentiation among species is usually
based on adult fluke morphology or geographic distribution,
as differences in egg morphologies are small.2,3 Adults, which
live in the intrahepatic bile ducts of their host, are flat, spatu-
late to lanceolate, aspinous, and reddish to brown in color. 
C. sinensis is the largest (10 to 25 mm × 3 to 5 mm), in contrast
to the smaller O. viverrini (5 to 10 mm × 1 to 2 mm) and 
O. felineus (7 to 12 mm × 2 to 3 mm; Fig. 117-2A). The adults
produce ovoid eggs that are yellowish-brown, have opercula,
and are of such overlapping and variable size (O. viverrini,
30 µm × 12 µm; O. felineus, 30 µm × 12 µm; C. sinensis 28 to
35 µm × 12 to 19 µm) that speciation is very difficult
(Fig. 117-2B).

The eggs, if deposited in fresh water and ingested by the
appropriate snail, hatch as miracidia and metamorphose into
sporocysts and then redia. These then transform into free-
swimming cercaria on leaving the snail and penetrate and
then encyst as metacercaria in susceptible freshwater fish
species. These metacercaria, in uncooked fish, are ingested by
the final human host, excyst in the duodenum, mature rap-
idly into adults, and migrate through the sphincter of Oddi
and up the common bile duct to become wedged in the intra-
hepatic biliary radicles. The prepatent period is 3 to 4 weeks,
and the life span in the human host can be as long as 30 years.

EPIDEMIOLOGY

C. sinensis is endemic in China, Japan, Korea, Taiwan,
Vietnam, and Asian Russia. In China, infection is endemic in
24 provinces, with prevalence rates between 1% and 57%; the
greatest number of cases is in the southeastern province of
Guangdong and the southern region of Guangxi Zhuangzu.4

Hong Kong is not an endemic area for the parasite; infections
are acquired by eating fish imported from the mainland of
China. In Korea rates of 8% to 22% were reported in the past,
while prevalence rates in the 1990s dropped to 2%. People
living along river basins are more commonly infected. This
parasitosis is reported from all areas of Taiwan, with the highest
infection rates of 52% to 57% from three widely separated



areas in northern, central, and southern counties of the
island.5 Although clonorchiasis was found in up to 3% of the
Japanese population prior to 1960, by 1991 the disease had
almost disappeared. Endemic areas in Russia are in the Amur
River area.

O. viverrini is highly endemic in the northeastern region of
Thailand and Laos, where prevalence rates of more than 24%
and 40% to 80%, respectively, are reported.1,6 There are reports
of occurrence from Vietnam with rates of 0.3% to 37%.7

O. felineus has been reported from an estimated 16 million
people in the former USSR, with endemic foci in western
Siberia, the Russian Federation, Kazakhstan, and Ukraine;
prevalences range from 40% to 95%.1

Other opisthorchiids reported from humans are Opisthorchis
guayaquilensis (Amphimerus pseudofelineus) and Metorchis
conjunctus. These have been reported from animals and
humans in Latin America and North America. An epidemic of
metorchiasis occurred in 19 persons in Canada who had eaten
freshly caught white suckers (Catostomus commersoni) near
Montreal.8

A variety of hydrobid snails serve as first intermediate
hosts for C. sinensis, O. viverrini, and O. felineus. Bithynia
fuchsiana, Parafossarulus manchouricus, and Simisulcospica
libertina are important vectors of C. sinensis in most endemic
areas, while Bithynia siamensis is a vector of O. viverrini in
Thailand; Melanoides tuberculatus is an important vector in
Vietnam7; and Codiella inflata, Codiella troscheli, and Codiella
leachi are vectors of O. felineus in the former USSR. These
snails are found in freshwater bodies and are abundant in
fish-raising ponds in China, Taiwan, and Thailand.

Over 100 species of fish, many of them synonyms, are
reported as second-intermediate hosts of C. sinensis. Most are
carps of the family Cyprinidae; Ctenopharyngodon idellus
in China, Cyprinus carpio in Japan, and Pseudoraspora parva
in Korea are often eaten raw. Many of the fish are cultivated in
ponds inhabited by snail hosts, and the ponds are contaminated
or intentionally fertilized with human and animal feces. Fifteen
species of cyprinoid fish such as Cyclocheiclichthys spp. and
Puntius spp. are sources of infections in Thailand, and Carassius
carassius and seven other species are sources in Vietnam.
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FIGURE 117-1 Threefold magnification of
selected flukes illustrating relative sizes. Actual
lengths: Metagonimus yokogawai 1.0 to 2.5 mm,
Nanophyetus salmincola 0.8 to 2.5 mm,
Metorchis conjunctus 1.5 to 7.0 mm,
Opisthorchis viverrini 5 to 10 mm, Paragonimus
westermani 7 to 16 mm, Clonorchis sinensis
10 to 25 mm, Fasciola hepatica 20 to 30 mm,
Fasciolopsis buski 20 to 75 mm. (Metagonimus
yokogawai image from Centers for Disease
Control and Prevention, Division of Parasitic
Diseases, Atlanta, GA; Nanophyetus salmincola
and Fasciolopsis buski images courtesy of 
Steve J. Upton, Kansas State University;
Opisthorchis viverrini image from Ash LR,
Orihel TC: Atlas of Human Parasitology.
Chicago, ASCP Press, 1990, plate 73, #2, p. 213;
Paragonimus westermani, Clonorchis sinensis,
and Fasciola hepatica images from Orihel TC,
Ash LR: Parasites in Human Tissues. Chicago,
ASCP Press, 1995, figures 72, 60, and 58, 
pp. 272, 268, and 264.)



Cultured fish, as well as fish from natural sources, are
infected, and as the streams dry up, fish clustering in shallow
waters are easily caught and eaten raw. Twenty-two species of
cyprinids are intermediate hosts for O. felineus in the former
USSR. The fish, such as Barbus barbus and Tinca tinca, may be
eaten raw, dried, salted, and sometimes frozen.

In endemic areas of opisthorchiid liver fluke infections, 
a myriad of mammalian hosts such as dogs, cats, pigs, rats,
rabbits, and other wild fish–eating animals serve as reservoir
hosts.

DISEASES

There is consensus that the biologic and pathologic char-
acteristics of Opisthorchis and Clonorchis are the same.
Variations in clinical presentations seen in different geo-
graphic areas are thought to reflect the duration and intensity
of infection as well as the genetics and nutrition of the host
rather than parasite-specific characteristics.9 Acute disease has
been recognized most frequently in O. felineus infections in
Russia. The risk of cholangiocarcinoma appears greatest in 
O. viverrini infections in northern Thailand. Intrahepatic 
pigment stones are reported more frequently in association with
C. sinensis.9 Chronic infections are usually asymptomatic,

although symptoms may occur in heavier infections. The
complications of chronic infection include acute cholangitis,
frequently bacterial, and cholangiocarcinoma.

Acute Opisthorchiasis and Clonorchiasis

Acute illness due to new infections with C. sinensis has
rarely been reported except for a large outbreak of acute
clonorchiasis in Shanghai in the 1940s.10,11 The illness lasted
several weeks and was characterized by persistent fever,
abdominal pains, fatigue, an enlarged and tender liver, high
eosinophil counts, and opisthorchiid eggs in the stool after 
3 to 4 weeks.10 In Russia acute opisthorchiasis has been seen
frequently in migrant populations settling in regions endemic
to O. felineus.12,13 The presentation is fever, abdominal pain,
and urticaria. In Canada an outbreak of acute illness due to
M. conjunctus reported upper abdominal pain, moderate fever,
anorexia, high eosinophil counts, and opisthorchiid eggs in
the stool late in the second week of illness.8

Chronic Opisthorchiasis and Clonorchiasis

Light to moderate infections, lasting for years or
decades, are almost always asymptomatic.14 Case-control and 
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FIGURE 117-2 Clonorchis sinensis. A, Adult (size 10 to 25 × 3 to 5 mm).
B, Egg (size 29 × 16 µm). (From Orihel TC, Ash LR: Parasites in Human
Tissues. Chicago, ASCP Press, 1995.) 



community-based studies have revealed no differences in the
signs, symptoms, or laboratory findings between light infec-
tions and uninfected controls, but cases with heavy infections
(more than 10,000 eggs per gram) show significantly more
abdominal pain, fatigue, dyspepsia, and hepatomegaly.15–18

There is a correlation between stool egg counts, adult fluke
counts, and host disease in Opisthorchis infection. But even in
heavily infected persons, abdominal symptoms occur in only
10%.9,19–23 Such studies are difficult to interpret because raw
fish consumption in many communities is frequent and rein-
fection likely.15,18,24,25

Many uncontrolled hospital-based studies in endemic
regions demonstrate a variety of intermittent symptoms that
increase in frequency in those with heavy infections.26,27

These symptoms include intermittent fatigue, abdominal pain

and fullness, anorexia, weight loss, and diarrhea. In these
studies, physical signs, such as liver enlargement and tender-
ness, are more frequent in the heavily infected, and eosinophil
counts are higher. Uncontrolled treatment trials with prazi-
quantel have demonstrated a decrease in symptoms of upper
abdominal pain, diarrhea, distention, dizziness, fatigue, and
insomnia from 72% to 45%.28

Ultrasonographic studies have revealed a high frequency
of gallbladder enlargement, sludge, dysfunction, and stones
in asymptomatic moderately to heavily infected patients.
Treatment appears to reverse these parasite-associated gall-
bladder abnormalities.19,29,30

Pathologic changes observed on necropsy and biopsy
relate to intensity and duration of infection. Early infections
reveal bile duct proliferation and pseudostratification of the
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biliary epithelium. Later, metaplastic squamous cells and
glandular proliferation appear, suggesting adenomatous
hyperplasia.31 A small percentage of patients with chronic
infection will develop complications, which include recurrent
ascending cholangitis, pancreatitis, and cholangiocarcinoma.

Recurrent Ascending Cholangitis 
and Pancreatitis

Recurrent ascending cholangitis is characterized by
repeated episodes of fever, chills, jaundice, right upper quad-
rant pain, gram-negative sepsis, and leukocytosis. Soft,
muddy pigment stones are found in the biliary radicles and
common bile duct and are associated with dilated intra-
hepatic bile ducts, ectasia, strictures, and multiple pyogenic
abscesses, most notably of the left lobe of the liver.32

Recurrent exacerbations and remissions can occur over
years.33,34 Pancreatitis at times is found on endoscopic retro-
grade cholangiopancreatography (ERCP), or at the time of
surgery or autopsy, but it is rarely symptomatic or found in
isolation without liver involvement.35,36

Cholangiocarcinoma

An increased frequency of cholangiocarcinoma of the liver
is seen in northern Thailand, where case-control studies
reveal a fivefold increased risk in those infected.37 The risk
increases to 15-fold in persons with heavier infections. In one
endemic province of Thailand, the rate of cholangiocarcinoma

in males and females was ten- and sixfold higher, respectively,
than in a nonendemic area.37,38 In animal studies, nitrosamines
increase the incidence of cholangiocarcinoma in Opisthorchis-
infected animals.39–41 High levels of such substances have
been noted in the northern Thai diet.42

PATHOGENESIS AND IMMUNITY

The pathologic changes seen in the liver and biliary sys-
tem in clonorchiasis and opisthorchiasis are believed to be the
result of mechanical injury by the suckers of the flukes and
host interactions with their secreted metabolic products.43–45

Dilated hyperplastic bile ducts have been associated with
excess proline production by adult flukes.46 The eggs proba-
bly serve as nidi for biliary stones in the bile ducts and gall-
bladder.31,47 Immunohistochemical studies indicate that the
excretory-secretory proteins from the digestive and excretory
organs (i.e., the intestines and bladder) are the most potent
antigens and likely induce the dominant immunologic
response.4 Periductal infiltration with eosinophils and round
cells with fibrosis of portal areas—a common finding—suggests
that immune-mediated tissue damage is involved in the patho-
genesis of disease.4 The local reactions to eggs and migrating
parasites are driven by T-lymphocyte effector mechanisms
and are regulated by the CD4+ subset of T lymphocytes.48

The presence of apparently uninfected persons in endemic
regions with significantly higher levels of parasite-specific
IgM, IgG, and IgA than egg-excreting persons has been used
as evidence of protective immunity.44,49,50
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DIAGNOSIS

Asymptomatic infections with Opisthorchiidae are diag-
nosed by the presence of characteristic findings on ultrasound,
computed tomography (CT), or magnetic resonance imaging
(MRI) or by the detection of eggs in stool. On ultrasound of
the liver, the combination of cystic or mulberry-like dilations
of intrahepatic bile ducts is pathognomonic of opisthorchiasis.
With M-mode ultrasound, numerous spotty echoes and thin
linear and moving intraductal echoes may be seen.35,51,52

Examination of multiple stool specimens may be necessary in
lighter infections, but in infections of less than 20 adult flukes,
no eggs may be found.22 While egg counts in stools are rela-
tively stable over time and such egg counts have prognostic
significance, low egg counts may be seen in the heaviest infec-
tions because of blockage of biliary radicles or because pyo-
genic ascending cholangitis has killed the adults.21,22,53 The eggs
of Clonorchis, Opisthorchis, and Metorchis are essentially indis-
tinguishable from one another by routine microscopy and can
be confused with other fluke eggs as well. A definitive diag-
nosis may be made by examining the adult flukes in the stool
immediately after a praziquantel treatment and purge or at the
time of surgery.20,53,54

The diagnosis of acute infection is based on a history of raw
freshwater fish consumption (salted, fermented, or smoked
fish, fish sauces, fish condiments), followed within several
weeks by upper abdominal pain, high-grade eosinophilia, liver
enzyme elevation, and the appearance of compatible eggs in
the stool.

Immunodiagnosis

Immunologic tests generally complement parasitologic
testing and until recently have not had a primary role in the
diagnosis of opisthorchiasis and clonorchiasis. These tests are
not widely available in endemic regions and do not distinguish
active infections from past exposure or cured infections.55

Intradermal tests using crude extracts of adult flukes have
been used for detection of infection in epidemiologic surveys
and have proved very sensitive (92%), showing no cross-
reactions with other nematode infections.4 However, these
tests remain positive for many years after exposure to the par-
asite. The preferred assay for immunodiagnosis is the determi-
nation of antibody levels by enzyme-linked immunosorbent
assay (ELISA). When compared with egg-positive stools, sen-
sitivity can be high (79% to 96%).4 However, ELISA using
crude worm extracts is handicapped by significant lack of
specificity; antibody positivity is seen in cases of paragonimi-
asis (33%), schistosomiasis japonica (5% to 25%), cysticerco-
sis, hepatitis, liver cancer, and tuberculosis.56,57 Specificity can
be enhanced somewhat by using immune affinity–purified
antigens.58 More recently, the use of monoclonal antibodies in
an ELISA inhibition test has proved to be sensitive (77%) and
more specific (virtually no cross-reactivity with other trematode
infections) than the ELISA using crude worm extracts.4

Approaches used to refine and improve specificity of ELISA
assays have included the use of excretory-secretory (ES) anti-
gens as plate antigens.59 A number of proteins have been iden-
tified as major components of ES preparations of C. sinensis,
including cysteine  proteases and glutathione-S-transferase.60

The modifications to ELISAs have been reported to achieve

sensitivities and specificities of greater than 95% in smaller
serologic surveys, but their utility in large-scale surveillance is
yet to be proved.61 After treatment, antibody levels return to
normal by 6 months in more than half of cases.4,62 Circulating
antigen detection with a monoclonal antibody–based capture
ELISA has been found to detect as little as 30 ng/mL of
C. sinensis antigen in serum. Antigen positivity is seen in 95%
of antibody-positive infected patients. This test was reported
to be positive in 95% of seropositive infected patients, declining
to undetectable levels after 3 months in 81% of those
parasitologically cured.63,64 Stool antigen detection techniques
show similar promise.65

TREATMENT

Praziquantel has been the drug of choice for opisthorchi-
asis and clonorchiasis since the 1970s because of ease of
administration, lack of side effects, and demonstrated effec-
tiveness. The recommended dosage of 25 mg/kg three times
daily for 2 days has produced cure rates up to 100%, but
patients with heavy infections (more than 5000 eggs per gram
of stool) and some geographic regions where praziquantel
cure rates are low (North Vietnam) may require retreat-
ment.4,31,66,67

Albendazole has produced cure rates of 93% to 100% at a
dosage of 10 mg/kg daily for 7 days.4,68 Although some stud-
ies have suggested that it may not be as effective as prazi-
quantel, it has fewer side effects.

Treatment success is defined by the disappearance of
fluke-induced symptoms and fecal egg output, reduction in
liver size, and a reversal of biliary tract abnormalities.19

Recurrent pyogenic cholangitis is primarily a surgical prob-
lem, requiring relief of intrahepatic obstructions due to stric-
tures, stones, and sludge, and drainage of the associated
abscesses. Antibiotics may be necessary to treat the associated
sepsis, and praziquantel is used to eradicate the remaining
flukes.69

FASCIOLIASIS

Among the Fasciolidae there are two human flukes:
Fasciola hepatica, the most common and widely distributed,
and Fasciola gigantica, a fluke of much more focal distribution.
Both have similar life cycles and produce similar human dis-
ease, but F. gigantica can be recognized by its larger adult and
egg sizes.

AGENTS

The adult F. hepatica is a large fluke (30 mm long × 15 mm
wide), flat and leaflike along the margins, with a cephalic cone
(Fig. 117-3A). As for other flukes, size, shape, and integu-
mental and internal morphology are species-defining features.
The adult fluke lives in the common and hepatic bile ducts of
the human or animal host, and eggs reach the exterior via the
sphincter of Oddi and the intestine. The eggs are large (130 to
150 µm × 60 to 90 µm), ovoid, and inconspicuously opercu-
late (Fig. 117-3B). In water, miracidia hatch from the eggs and
penetrate suitable snail hosts where, after multiplying as
sporocysts and redia, they leave the snail as free-living cercaria.
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These attach to suitable plants, evolve into metacercarial
cysts, and when ingested by the human final host, excyst in
the duodenum. The larvae migrate through the small intes-
tinal wall and through the peritoneal cavity where they pene-
trate the liver capsule and slowly migrate to the large hepatic
ducts. This prepatent period lasts 3 to 4 months. Anecdotal
reports suggest that the life span in the human host can be up
to 10 years.

EPIDEMIOLOGY

F. hepatica has been reported from 61 countries world-
wide, especially in sheep-raising areas.70 More than 2 million
people are infected, mostly in Bolivia, Peru, Iran, Egypt,
Portugal, and France. A variety of freshwater plants upon
which metacercariae encyst, such as watercress, water lettuce,
mint, and parsley, are important sources of human infection
because they are often eaten raw in salads.71 Over 25 species
of amphibious lymnaeid snails serve as the first intermediate
host for F. hepatica. The most important is Lymnaea truncatula,
which lives in wet mud along the shoreline, rarely in fast-
moving or deep waters. The major natural reservoirs for 
F. hepatica are cattle, sheep, goats, buffalo, camels, llamas,
deer, pigs, horses, rabbits, and other wild animals. It is not
uncommon to find high levels of infection with F. hepatica or
F. gigantica in domestic and wild ruminants of endemic areas;
prevalence rates of 25% to 92% are seen in Bolivia, 20% to
40% in Ecuador, 10% to 100% in Peru, and 20% to 40% in
Iran. In humans, stool- or antibody-positive prevalence rates
in these countries can be similarly high (65% to 92% in
Bolivia, 24% to 53% in Ecuador, 2% to 17% in Egypt, and
10% in Peru).1

DISEASE

The clinical presentation of infection with F. hepatica
reflects its peregrinations in the human host. Hepatic transit,
variably called the hepatic, larval, invasive, or acute stage,
lasts several months. This is followed by the biliary, adult, or
chronic stage, which can persist for years. Where repeated
ingestion of metacercaria occurs over an extended period,
these two stages can overlap.72

Acute Hepatic (Invasive) Stage

Within 6 to 12 weeks of ingestion of metacercariae, symp-
toms occur that reflect larval migration through the small intes-
tinal wall, the peritoneal cavity, and liver capsule.73 This acute
stage can last for 2 to 4 months. One large study revealed 
typical findings of fairly marked eosinophilia (95%), abdominal
pain (65%), intermittent fever (60%), malaise and weight loss
(35%), urticaria (20%), and cough, dyspnea, and chest pain
(15%). A change in bowel habits, anorexia, and nausea may
occur.74,75 The abdominal pain may be generalized but fre-
quently becomes localized to the right hypochondrium.76,77

Hepatomegaly is a variable finding, and the liver may be tender
on palpation. In some cases, mild elevations of hepatic enzymes
are noted. The pulmonary symptoms may be associated with
right-sided pleural effusions, which, on aspiration, reveal
increased eosinophils.78 Anemia has been reported.79,80

Ultrasound examination of the liver in the acute stage is
usually normal although small amounts of ascites have been
found.78 CT scans frequently reveal single or, more frequently,
multiple small hypodense lesions 2 to 10 mm in diameter.74

In addition, tunnel-like, branching, hypodense lesions (best
delineated with contrast), most frequently situated peripherally
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FIGURE 117-3 Fasciola hepatica. A, Adult (size 30 × 15 mm). B, Egg (size 130 to 150 × 60 to 90 µm). (From Orihel TC, Ash LR: Parasites in Human
Tissues. Chicago, ASCP Press, 1995.)



within the liver, are relatively specific for fascioliasis, repre-
senting the pathologic changes created by the migration of the
immature fluke through the liver.81 The hepatic lesions are
remarkable in that, on sequential CT scans, the position,
attenuation, and shape of the lesions change over time.82 On
laparoscopy, multiple gray-white and yellow nodules 2 to 
20 mm in diameter and short vermiform cords are noted on the
liver surface and at times on the adjacent peritoneal surface.83

Liver biopsies reveal microabscesses and tunnel-like areas of
parenchymal necrosis surrounded by inflammatory infiltrates
containing abundant eosinophils.81,84 Necropsies reveal multiple
subscapular cavities 5 to 10 mm in diameter filled with necrotic
material from which necrotic tracts radiate. Increasing fibrosis
is seen in older lesions.84,85

Rarely, immature flukes may migrate to nonhepatobiliary
locations such as the skin, lung, intestinal wall, brain, and

genitourinary tract, where granulomatous nodules or small
abscesses lead to local clinical findings. Migrating erythematous
1.5- to 6.0-cm cutaneous nodules are another form of cutaneous
larva migrans.72,74,85,86

Chronic Biliary (Obstructive) Stage

F. hepatica has a propensity to migrate to the lumen of the
common bile duct, where it reaches maturity. Eggs appear in
the stool after a prepatent period of 3 to 4 months. Clinical
findings reflect this new luminal location in that the liver-
destructive phase of the infection ends. Fever, anorexia, and
abdominal pain resolve, and the patient may become asymp-
tomatic. Eosinophilia is infrequent. An unknown percentage
of these cases develop the complication of intermittent biliary
obstruction with symptoms that can include intermittent pain
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