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Trichinellosis and Other Tissue
Nematode Infections
Peter F. Weller

Nematodes are elongated, symmetric roundworms. Parasitic nematodes of medical significance may be broadly classified as either
predominantly intestinal or tissue nematodes. This chapter covers the
tissue nematodes that cause trichinellosis, visceral and ocular larva
migrans, cutaneous larva migrans, cerebral angiostrongyliasis, and
gnathostomiasis. All of these zoonotic infections result from incidental exposure to infectious nematodes. The clinical symptoms of these
infections are due largely to invasive larval stages that (except in the
case of Trichinella) do not reach maturity in humans.
TRICHINELLOSIS
Trichinellosis develops after the ingestion of meat containing cysts of
Trichinella (e.g., pork or other meat from a carnivore). Although most
infections are mild and asymptomatic, heavy infections can cause
severe enteritis, periorbital edema, myositis, and (infrequently) death.

PART 8

Life Cycle and Epidemiology Eight species of Trichinella are
recognized as causes of infection in humans. Two species are
distributed worldwide: T. spiralis, which is found in a great
variety of carnivorous and omnivorous animals, and T. pseudospiralis,
which is found in mammals and birds. T. nativa is present in Arctic
regions and infects bears; T. nelsoni is found in equatorial eastern
Africa, where it is common among felid predators and scavengers such
as hyenas and bush pigs; and T. britovi is found in Europe, western
Africa, and western Asia among carnivores but not among domestic
swine. T. murrelli is present in North American game animals.
After human consumption of trichinous meat, encysted larvae
are liberated by digestive acid and proteases (Fig. 256-1). The larvae
invade the small-bowel mucosa and mature into adult worms. After
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Larvae migrate,
penetrate striated
muscle, reside in
"nurse-cells," and encyst,*
causing:

Larvae are released
in the stomach and mature
into adults over 1–2 wks
in the small bowel,
causing:
Irritation and mild abdominal
cramping or even diarrhea

Encysted larvae ingested
in undercooked pork,
boar, horse, or bear

Muscle pain, fever,
periorbital edema,
eosinophilia, occasional
CNS or cardiac damage

~1 week, female worms release newborn larvae that migrate via the
circulation to striated muscle. The larvae of all species except T. pseudospiralis, T. papuae, and T. zimbabwensis then encyst by inducing a
radical transformation in the muscle cell architecture. Although host
immune responses may help to expel intestinal adult worms, they have
few deleterious effects on muscle-dwelling larvae.
Human trichinellosis is often caused by the ingestion of infected
pork products and thus can occur in almost any location where the
meat of domestic or wild swine is eaten. Human trichinellosis may
also be acquired from the meat of other animals, including dogs (in
parts of Asia and Africa), horses (in Italy and France), and bears and
walruses (in northern regions). Although cattle (being herbivores) are
not natural hosts of Trichinella, beef has been implicated in outbreaks
when contaminated or adulterated with trichinous pork. Laws that
prohibit the feeding of uncooked garbage to pigs have greatly reduced
the transmission of trichinellosis in the United States. About 12 cases
of trichinellosis are reported annually in this country, but most mild
cases probably remain undiagnosed. Recent U.S. and Canadian outbreaks have been attributable to consumption of wild game (especially
bear meat) and, less frequently, of pork.
Pathogenesis and Clinical Features Clinical symptoms of trichinellosis
arise from the successive phases of parasite enteric invasion, larval
migration, and muscle encystment (Fig. 256-1). Most light infections (those with <10 larvae per gram of muscle) are asymptomatic,
whereas heavy infections (which can involve >50 larvae per gram of
muscle) can be life-threatening. Invasion of the gut by large numbers
of parasites occasionally provokes diarrhea during the first week after
infection. Abdominal pain, constipation, nausea, or vomiting also may
be prominent.
Symptoms due to larval migration and muscle invasion begin to
appear in the second week after infection. The migrating Trichinella
larvae provoke a marked local and systemic hypersensitivity reaction,
with fever and hypereosinophilia. Periorbital and facial edema is common, as are hemorrhages in the subconjunctivae, retina, and nail beds
(“splinter” hemorrhages). A maculopapular rash, headache, cough,
dyspnea, or dysphagia sometimes develops.
Myocarditis with tachyarrhythmias or heart
failure—and, less commonly, encephalitis or
pneumonitis—may develop and accounts for
most deaths of patients with trichinellosis.
Upon onset of larval encystment in muscle
2–3 weeks after infection, symptoms of myositis
with myalgias, muscle edema, and weakness
develop, usually overlapping with the inflammatory reactions to migrating larvae. The most
commonly involved muscle groups include the
extraocular muscles; the biceps; and the muscles
of the jaw, neck, lower back, and diaphragm.
Peaking ~3 weeks after infection, symptoms
subside only gradually during a prolonged
convalescence. Uncommon infections with
T. pseudospiralis, whose larvae do not encapsulate in muscles, elicit prolonged polymyositislike illness.

Similar cycle (as humans)
in swine or other carnivores
(rats, bears, foxes, dogs, or horses)

*T. papuae, T. zimbabwensis, and T. pseudospiralis do not encyst.

Figure 256-1 Life cycle of Trichinella spiralis (cosmopolitan); nelsoni (equatorial Africa);
britovi (Europe, western Africa, western Asia); nativa (Arctic); murrelli (North America); papuae (Papua New Guinea); zimbabwensis (Tanzania); and pseudospiralis (cosmopolitan). CNS,
central nervous system. (Reprinted from RL Guerrant et al [eds]: Tropical Infectious Diseases:
Principles, Pathogens and Practice, 2nd ed, p 1218. © 2006, with permission from Elsevier Science.)
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Laboratory Findings and Diagnosis Blood eosinophilia develops in >90% of patients with symptomatic trichinellosis and may peak at a level of
>50% 2–4 weeks after infection. Serum levels of
muscle enzymes, including creatine phosphokinase, are elevated in most symptomatic patients.
Patients should be questioned thoroughly about
their consumption of pork or wild animal meat
and about illness in other individuals who ate
the same meat. A presumptive clinical diagnosis
can be based on fevers, eosinophilia, periorbital
edema, and myalgias after a suspect meal. A rise
in the titer of parasite-specific antibody, which
usually does not occur until after the third week
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