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Importance 
Taeniasis, cysticercosis and coenurosis are parasitic diseases of mammals caused 

by tapeworms in the genera Taenia, Versteria and Hydatigera. These organisms live 

in the intestines of the definitive hosts as adults (taeniasis), and in various internal 

organs of intermediate hosts as bladder-like larvae (cysticercosis and coenurosis). 

Some taeniids circulate in domestic animals and/or humans; others occur in wildlife 

cycles or have both domestic and sylvatic cycles. Adult tapeworms tend to cause few 

or no clinical signs, and serious complications are very rare. Larvae are often carried 

subclinically as well, but may become symptomatic, especially when they die. The 

most serious cases are usually associated with larvae in the central nervous system 

(CNS) or eye, though other tissues and organs can also be affected. Organisms that 

are infrequently associated with illnesses (e.g., Taenia saginata, T. ovis) can cause 

economic losses when they are found in the muscles (meat) during meat inspection. 

Humans carry three tapeworms - Taenia solium, T. saginata and T. asiatica - as 

definitive hosts, with pigs or cattle acting as their major intermediate hosts. T. solium 

is a particular concern because humans can also be intermediate hosts for this 

organism, and eggs shed by a tapeworm carrier can cause cysticercosis in people, 

including the carrier. Canids, felids, mustelids and other mammals that eat animal 

tissues are the definitive hosts for other tapeworms, whose eggs can cause 

cysticercosis or coenurosis in livestock, pets and various captive or free-living 

wildlife. Some of these organisms, including parasites from wildlife cycles, have been 

increasingly recognized in humans in recent years.  

Etiology 
Taeniasis, cysticercosis and coenurosis are caused by parasites in the genera 

Taenia, Versteria and Hydatigera, which belong to the family Taeniidae, subclass 

Cestoda. Infection with the tapeworm stage is called taeniasis, while infection with 

the larvae is known as cysticercosis  or coenurosis, depending on the larval structure. 

When tapeworm larvae were first found in the internal organs of animals, they were 

thought to be different parasites and given names in the genera Cysticercus, 

Strobilocercus or Coenurus. The larval stage of an organism is sometimes still 

described with the latter name.  

There are currently about 45-50 species in the genus Taenia. A few taeniids were 

recently transferred to the genera Versteria and Hydatigera. Some organisms reported 

in humans and/or domestic animals include T. solium (larval form Cysticercus 

cellulosae), T. saginata (Cysticercus bovis), T. asiatica (Cysticercus viscerotropica), T. 

ovis/ T. ovis ovis (Cysticercus ovis), T. krabbei/ T. ovis krabbei (Cysticercus tarandi), 

Hydatigera taeniaeformis (formerly T. taeniaeformis; larvae Cysticercus fasciolaris or 

Strobilocercus fasciolaris) T. hydatigena (Cysticercus tenuicollis), T. multiceps 

(Coenurus cerebralis), T. serialis (Coenurus serialis), T. brauni/ T. serialis brauni 

(Coenurus brauni), T. glomeratus/ T. serialis glomeratus, T. pisiformis (Cysticercus 

pisiformis), T. crassiceps (Cysticercus longicollis), T. martis and Versteria mustelae 

(formerly T. mustelae). T. solium, T. saginata and T. asiatica are sometimes called the 

pig tapeworm, beef tapeworm and Asian tapeworm, respectively. Additional parasites 

might also be found occasionally in people or domestic animals.  

Tapeworms have traditionally been classified into species based on the parasite’s 

morphology, but genetic techniques are increasingly used. The taxonomy of some 

organisms is still debated. It is uncertain whether T. brauni and T. glomeratus should 

be considered species or reclassified as subspecies of T. serialis. Likewise, some 

authors list T. ovis and T. krabbei, which are morphologically identical, as separate 

species, but others consider them subspecies of T. ovis. T. gaigeri (or T. multiceps 

subsp. gaigeri) and T. skrjabini are now known to be T. multiceps.  

Species Affected 
The parasites that cause taeniasis, cysticercosis and coenurosis cycle between one 

or more definitive and intermediate hosts, typically in a predator/ prey or 

scavenger/prey cycle. They are normally found in mammals and marsupials, but there 

are rare reports of larvae in birds and snakes. 
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Each organism can only develop to mature tapeworms 

or infectious cysticerci/ coenuri in certain host species, 

though they sometimes persist and develop for a short time 

in other animals. Carnivores, especially canids, felids, 

mustelids and hyaenids, usually act as definitive hosts, 

while most intermediate hosts are herbivores. However, this 

is not absolute. Some tapeworms can mature in omnivores 

such as bears, raccoons, badgers or primates, and carnivores 

that have ingested tapeworm eggs occasionally become 

intermediate hosts.  

Taenia saginata, T. solium and T. asiatica 
(cysticercosis) 

Humans are the definitive hosts for T. saginata, T. 

solium and T. asiatica. A few attempts to infect nonhuman 

primates with T. saginata were unsuccessful, but T. solium 

was able to mature in lar gibbons (Hylobates lar). This 

organism also developed into tapeworms in chacma 

baboons (Papio ursinus), though the study ended before the 

tapeworms produced eggs. 

Suids are the usual intermediate hosts for T. solium and 

T. asiatica. Wild boar can be infected, but domestic pigs are 

more important due to their close association with humans. 

Cysticercosis from T. solium has also been seen in other 

species including sheep, Bactrian camels, deer, dogs, red 

foxes (Vulpes vulpes), felids including domestic cats, 

lagomorphs (e.g., Lepus timidus; Oryctolagus cuniculus) 

and a Cape fur sea (Arctocephalus pusillus). As of 2020, T. 

asiatica has not been reported in naturally infected hosts 

other than suids, but cattle, goats and some nonhuman 

primates were infected experimentally.  

Cattle, water buffalo and reindeer (Rangifer tarandus) 

are important intermediate hosts for T. saginata. Other 

susceptible animals include llamas, various free-living or 

captive cervids, and diverse other wild ungulates such as 

giraffes, various antelopes and gazelles. Wild ungulates 

generally do not have any significant role in maintaining  

T. saginata. 

Taenia crassiceps (cysticercosis) 

Various species of foxes, including the red fox (Vulpes 

vulpes), are the most important definitive hosts for T. 

crassiceps. This organism also occurs in wolves (Canis 

lupus), golden jackals (C. aureus), raccoon dogs 

(Nyctereutes procyonoides) and other canids, as well as 

raccoons (Procyon lotor) and mustelids. It has been seen 

occasionally in wild felids such as European wildcats (Felis 

silvestris) or lynx (F. lynx). Domestic dogs and cats can be 

infected, though this seems to be infrequent. 

Wild rodents are the usual intermediate hosts, but T. 

crassiceps has been found in lagomorphs, and there are 

sporadic reports in diverse other species including pet 

chinchillas (Chinchilla lanigera, Ch. chinchilla), cats, 

dogs, foxes, non-human primates and a captive Cape  

fur seal.  

 

Taenia hydatigena (cysticercosis) 

The definitive hosts for T. hydatigena include dogs, 

wolves, coyotes (Canis latrans) and other canids. It has been 

reported occasionally in wild felids including cougars (Puma 

concolor) and lynx, and rarely in domestic cats. There is one 

report of tapeworms in a grizzly bear (Ursus arctos).  

T. hydatigena can infect diverse intermediate hosts 

including sheep, goats, cattle, pigs, wild boar, reindeer, 

other cervids, several antelopes in the genus Oryx, 

nonhuman primates, stone marten (Martes foina), Eurasian 

beaver (Castor fiber), black bears (Ursus americanus), 

rabbits, rodents and other species. 

Taenia ovis and Taenia krabbei (cysticercosis) 

Dogs and wild canids can both act as definitive hosts for 

T. ovis and T. krabbei. However, T. ovis mainly infects dogs, 

while T. krabbei usually occurs in wild hosts such as wolves, 

Arctic foxes (Alopex lagopus) and coyotes. T. ovis can infect 

cats, but this seems to be rare, and T. krabbei has been seen 

in bears (Ursus americanus, U. arctos) and cougars.  

Sheep and goats are the usual intermediate hosts for T. 

ovis, while T. krabbei is mainly a wildlife parasite in 

cervids and other ungulates including muskoxen (Ovibos 

moschatus) and mouflon (Ovis aries musimon).  

Taenia pisiformis (cysticercosis) 

T. pisiformis primarily occurs in domestic cycles but 

can also be established in wildlife. Dogs, wolves, golden 

jackals, coyotes, and other canids are its definitive hosts. It 

is most common in farm dogs and other canids that eat 

lagomorphs. Infections in felids are possible but 

uncommon. 

The intermediate hosts are lagomorphs and, to a lesser 

extent, rodents.  

Taenia martis and Versteria mustelae 
(cysticercosis) 

V. mustelae and T. martis use various mustelids (e.g., 

weasels, ermine, mink, martens, ferrets, badgers) as 

definitive hosts. T. martis has occasionally been reported in 

non-mustelid hosts such as canids and wild felids 

(European wildcat), though these reports are uncommon 

and have been questioned.  

Rodents are the usual intermediate hosts for both 

organisms, which have also been reported in captive 

nonhuman primates.  

Hydatigera taeniaeformis (cysticercosis) 

H. taeniaeformis generally uses cats and other felids 

(e.g., lynx, European wildcats, tigers, bobcats [Felis rufus]) 

as definitive hosts, though it can be found in some dogs, 

and rarely in foxes and mustelids.  

Wild rodents are the usual intermediate hosts. There 

are occasional reports of H. taeniaeformis in birds including 

Eurasian eagle-owl (Bubo bubo) and pheasants (Phasianus 

colchicus). 
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Taenia multiceps (coenurosis) 

T. multiceps occurs in two cycles, one mainly involving 

dogs and livestock, and the other in various wild canids (e.g., 

red foxes, Arctic foxes, wolves, hyenas, golden jackals, 

coyotes and raccoon dogs) and wild herbivores. There are 

rare reports of T. multiceps in felids such as cougars. 

Sheep and goats are important intermediate hosts in the 

domestic cycle. Some other species known to be susceptible 

include cattle, yaks, horses, dromedary camels, pigs, 

chamois (Rupicapra rupicapra), deer, antelope, other wild 

ungulates, non-human primates and lagomorphs. 

Taenia serialis, T. brauni and T. glomeratus 
(coenurosis) 

Definitive hosts for T. serialis can include foxes, 

wolves, hyenas, coyotes, jackals, and infrequently dogs and 

cats. Canids are the definitive hosts for T. brauni and T. 

glomeratus. T. brauni has also been found in genets. 

Lagomorphs are the usual intermediate hosts for T. 

serialis, but it also infects rodents, and it has been reported 

in other species including cats, a ring-tailed possum 

(Pseudocheirus peregrinus), a grey kangaroo (Macropus 

fulginosus) and nonhuman primates including wild geladas 

(Theropithecus gelada). T. brauni and T. glomeratus were 

found in wild rodents. T. brauni has also been detected in 

nonhuman primates   

Zoonotic Potential 

Only a limited number of taeniids are known to infect 

people, though some organisms might be missed. Humans 

are the definitive hosts for T. saginata and T. asiatica, and 

can be both definitive and intermediate hosts for T. solium. 

The larvae of T. crassiceps, T. multiceps, H. taeniaeformis, 

T. serialis, T. brauni, , T. martis and V. mustelae have also 

been found occasionally in people. There is one report of T. 

ovis in the CNS (spinal cord) of a person in the Soviet 

Union, a single report of T. hydatigena in the liver, and one 

report of T. glomeratus from a person in Africa. 

Geographic Distribution 
T. solium, T. saginata, H. taeniaeformis, T. hydatigena, 

T. ovis and T. pisiformis are cosmopolitan parasites, though 

control programs, improved sanitation and other factors have 

made them uncommon in some regions. T. solium is most 

prevalent in parts of Latin America, Asia and subSaharan 

Africa. Its pig/ human cycle is now absent or mostly absent 

in many developed countries, though occasional cases of 

cysticercosis occur in and around human tapeworm carriers. 

T multiceps has been documented in scattered foci 

throughout the world, including the Americas and parts of 

Europe and Africa. It appears to be more common in 

temperate regions. Some countries (e.g., the U.S., Australia, 

New Zealand) report that this organism is no longer found in 

domestic animals. T. serialis has been reported from North 

America, Europe, Africa, Australia and some Asian and 

Middle Eastern countries. 

T. asiatica has been documented in a number of Asian 

countries. One study raised the possibility that it might also 

exist in Africa, when “T. saginata” eggs recovered from 

two people infected in Ethiopia or Madagascar behaved like 

T. asiatica rather than T. saginata in experimentally 

infected animals. T. crassiceps, T. krabbei, T. martis and V. 

mustelae occur in northern temperate zones (e.g., Canada, 

the northern U.S. and parts of Europe and Asia). To date, T 

brauni and T. glomeratus have only been seen in Africa.  

Transmission and Life Cycle 
Taeniid tapeworms have an indirect life cycle, which 

can only be completed with both an intermediate and a 

definitive host, typically a predator or scavenger and its 

prey. Adult tapeworms develop in the small intestine of the 

definitive host, and the larval metacestodes form bladder-

like cysts, which are called cysticerci or coenuri, in various 

tissues of the intermediate host. The definitive and 

intermediate hosts for each parasite are usually different 

species. However, people who carry T. solium tapeworms 

in the intestine can infect themselves or other humans with 

eggs, resulting in cysticercosis. Autoinfection might also 

account for cases of T. crassiceps cysticercosis in foxes, 

dogs and cats, though other explanations are possible. 

Definitive Hosts - Taeniasis 

A definitive host becomes infected when it eats 

infectious cysticerci or coenuri in raw or undercooked 

tissues from an intermediate host. 

The larvae develop into adult tapeworms, which 

consist of a scolex attached to the intestinal wall, followed 

by the parasite’s neck and a series of flattened immature, 

mature and gravid proglottids (segments). Gravid 

proglottids containing eggs detach from the worm and are 

shed in the feces. The proglottids of some species, such as 

T. saginata and T. asiatica, can also crawl through the anal 

sphincter to the environment or move away from the feces 

and attach to vegetation. Other organisms, such as T. 

solium, have non-motile proglottids. Most species have a 

prepatent period of about 1-3 months. Mature worms can 

live for several years, and there are reports of some human 

tapeworms surviving for decades. 

Taeniid eggs are infectious immediately. They are 

relatively sticky, and can adhere to the hands and various 

fomites. They survive best in cool, humid environments. 

Eggs have been reported to persist for several months to a 

year under some conditions, and occasionally longer when 

protected from sunlight (e.g., 18 months in a cattle barn), 

but they can be destroyed within a few days if they are 

exposed to sunlight on the soil surface in a warm 

environment.  

Intermediate hosts –  
Cysticercosis and Coenurosis 

Intermediate hosts become infected when they eat eggs 

or gravid proglottids, often in plant material (pastures, 

vegetables, fruits), but also on other contaminated foods, 
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water, hands and other fomites. The eggs hatch in the 

intestine, and the larvae (oncospheres) penetrate the intestinal 

wall and migrate to their final location, where they develop 

into cysticerci or coenuri. Although taeniid eggs are thought 

to hatch only after they have been exposed to the conditions 

in the gastrointestinal tract, T. crassiceps masses at sites of 

trauma suggest the possibility of direct inoculation. 

Development to the mature, infectious cysticercus or 

coenurus usually takes several weeks or more. 

The larval form of T. solium, T. saginata, T. asiatica, 

T. crassiceps, T. ovis, T. krabbei, H. taeniaeformis, T. 

pisiformis, T. hydatigena, V. mustelae and T. martis is 

called a cysticercus. Cysticerci are fluid-filled vesicles that 

contain a single inverted protoscolex. A host may have one 

to hundreds of these cysts. They range from a few 

millimeters in diameter to about 1 cm (and occasionally 

larger), depending on the species of parasite and its 

location. In most cases, each larva develops into a single 

cysticercus; however, T. crassiceps proliferates within the 

host, with new cysticerci budding off to form masses of 

cysts, and individual cysts sometimes spreading to other 

parts of the body.  

A coenurus, the larval form of T. multiceps, T. serialis, 

T. brauni and T. glomeratus, is also a fluid-filled vesicle, 

but it contains multiple protoscolices and is usually a little 

larger. T. multiceps coenuri are about 2-6 cm in diameter, 

and T. serialis up to 5 cm. Each protoscolex can mature into 

a tapeworm if it is eaten by the definitive host. Daughter 

cysts may be seen inside some coenuri, either floating 

freely or attached by a stalk.  

While cysticerci and coenuri may be found almost 

anywhere in the body, each organism tends to develop in 

certain tissues. T. saginata and T. solium tend to occur in 

the muscles of cattle or pigs, respectively, and people often 

acquire these parasites by eating undercooked beef or pork. 

T. asiatica is particularly common in the liver, and human 

cases are usually associated with eating undercooked 

viscera. However, site preferences are not absolute. For 

instance, T. solium has occasionally been found in viscera, 

and T. asiatica in muscle. 

Cysticerci and coenuri do not usually cause any 

inflammatory reaction until they die and degenerate, which 

may take a few weeks to years. Clinical cases often occur at 

this time. Degenerating cysts induce granulomatous 

reactions, which can either be cleared completely or form a 

calcified scar. Cysts can become noninfectious before they 

die, while remaining intact and apparently viable. 

Ordinarily, cysticerci and coenuri do not pass from one 

intermediate host to another. However, T. crassiceps 

cysticerci eaten by mice (e.g., during cannibalism) can 

cross the intestinal wall and become established in the 

peritoneal cavity of another mouse. The possibility that rare 

infections might cross the placenta to the fetus was raised 

when a T. hydatigena cysticercus was found in the allantoic 

cavity of a pregnant goat.  

Disinfection 
Heat treatment of 60ºC (140ºF) for 5 minutes can 

inactivate taeniid eggs. The eggs are resistant to chemical 

disinfectants, and reliable killing requires long exposure 

times and high concentrations. Some disinfectants such as 

formalin, chlorine gas, certain freshly-prepared iodine 

solutions (but not most iodides) or lime can inhibit hatching 

of the embryo and reduce the number of viable eggs; 

however, some embryos may remain viable and can be 

“rescued” by conditions that dissolve the egg coat, such as 

brief exposure to sodium hypochlorite. Prolonged exposure 

to various hypochlorites or some copper-based compounds 

can eventually dissolve taeniid eggs. Sodium hypochlorite 

works most quickly when it is strongly alkaline; more 

neutral solutions are slower. A preliminary study found that 

1.6 mg/ml bunamidine hydrochloride for 1 hour was also 

promising. Treatment of taeniid eggs for one hour with 

anhydrous methanol, ethanol, acetone, n-butanol or t-

butanol can destroy the eggs, but the addition of water (e.g., 

90-95% ethanol) renders these agents ineffective.  

Cysticerci in meat can be killed by cooking it to 60°C 

throughout. Freezing, e.g., at less than -10°C (14ºF) for 

more than 10-14 days, or less than -7°C (19ºF) for 21 days, 

is also effective. Current guidelines should be consulted for 

specific recommendations.  

Infections in Animals 

Incubation Period 
The incubation period for cysticercosis or coenurosis is 

often months to years. Neurological signs caused by T. 

multiceps coenuri in sheep typically appear in about 2-6 

months. Migrating, immature larvae can cause signs much 

sooner. Young lambs can become ill from migrating larvae 

10 days after they ingest T. multiceps eggs. 

Clinical Signs 

Taeniasis 

Except for the passage of proglottids, clinical signs are 

uncommon in the definitive host, and are usually limited to 

unthriftiness, malaise, decreased appetite, mild diarrhea or 

colic, and possibly weight loss. Serious complications such 

as intestinal obstruction, perforation or intussusception are 

unusual.  

Cysticercosis and coenurosis 

The type and severity of the clinical signs is influenced 

by the number and location of the parasites. Many 

organisms, including some in the CNS, are carried 

subclinically and only observed as incidental findings at 

necropsy. Clinical signs mainly result from inflammation 

associated with degenerating cysticerci and coenuri or the 

mechanical effects of the parasites, though large numbers of 

migrating, immature larvae can occasionally cause illness. 
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T. multiceps causes a neurological condition called gid, 

staggers or sturdy in sheep and goats. Acute signs from 

immature, migrating T. multiceps larvae are seen mainly in 

young lambs, though they may also occur in older sheep 

introduced to a heavily contaminated pasture. Many animals 

have only a transient fever, listlessness and mild neurological 

signs such as a slight head tilt; however, large numbers of 

parasites can cause acute meningoencephalitis and may be 

fatal. Migrating larvae of other organisms have been reported 

to affect tissues outside the CNS. T. hydatigena caused an 

outbreak in lambs with elevated mortality and damage to the 

liver. It also affected the liver and/or lungs in a few other 

reports. Large numbers of migrating T. saginata larvae 

caused fever, weakness, anorexia and muscle stiffness in 

some experimentally infected cattle. 

CNS signs from established cysticerci or coenuri 

develop gradually, and often sporadically, in older animals. 

Most animals have focal signs related to the location of the 

cyst(s), but multifocal signs are possible, especially when 

cysts in the cerebrospinal fluid (CSF) block its flow and 

cause elevated intracerebral pressure. T. multiceps coenuri 

in sheep have been associated with behavioral 

abnormalities, circling, head pressing, ataxia, hypermetria, 

blindness, deviation of the head, paralysis, convulsions and 

hyperexcitability, as well as prostration and emaciation. 

Increased intracranial pressure may result in softening of 

the frontal bone. T. saginata does not usually cause CNS 

signs in cattle, but it sometimes affects reindeer. There are 

also sporadic reports of CNS signs caused by other 

organisms (e.g., T. multiceps, T. solium, T. serialis, T. 

crassiceps, T. brauni) in various hosts. T. solium is thought 

to be asymptomatic in most pigs, though there are reports of 

neurological signs (seizures, paralysis of the tongue, 

hypersensitivity of the snout). A recent report found that 

this organism might cause subtle behavioral changes or 

periodic neurological episodes in a significant number of 

pigs in some endemic areas. 

Cysticerci or coenuri found at various sites in the eye, 

including the retina, can result in visual impairment or 

blindness. Extraocular cysts in the orbital muscles, eyelid or 

lacrimal gland may cause exophthalmos, pain and 

erythema, proptosis or ptosis, and may restrict eye 

movements. In some regions, nodules caused by T. solium 

are fairly common in the eyelids of pigs.  

Cysts in the peritoneal or pleural cavities, liver, lung or 

other internal organs can sometimes cause clinical signs 

related to the affected organ, such as abdominal distension, 

lethargy, weight loss and dyspnea, and may be life-

threatening. Some taeniids have caused myocarditis in 

experimentally infected animals. Cysticerci and coenuri in 

the muscles and subcutaneous tissues are often well 

tolerated, with few or no signs, though large numbers of 

organisms can cause myositis, and cysts in subcutaneous 

tissues may be visible as nodules or masses. T. crassiceps, 

which can proliferate and metastasize to other sites, usually 

develops in the subcutaneous tissues or pleural and 

peritoneal cavities of its rodent hosts. Affected rodents can 

have massive numbers of cysts and often die within months. 

T. crassiceps has also affected other animals, with cysts 

reported in body cavities, subcutaneous tissues, the CNS, 

lung and other sites. Some cases were fatal.  

Post Mortem Lesions 

Taeniasis 

Adult tapeworms may be found in the intestines at 

necropsy, usually as an incidental finding. They are flat, 

segmented worms and can be up to several meters long. In 

rare cases, they may be associated with lesions such as 

obstruction of the intestinal tract or intussusception. 

Cysticercosis and coenurosis 

Immature, migrating parasites can cause tissue damage 

in various organs. Lambs affected by T. multiceps often 

have reddish, pale yellow or gray purulent tracks in the brain, 

and may also have signs of meningoencephalitis. Similarly, 

the livers of lambs affected by T. hydatigena had 

hemorrhagic tracks that became greenish-brown with 

inflammation, and eventually fibrotic. This organism is also 

reported to cause fibrous adhesions and localized hepatic 

peritonitis in heavily infected hosts. 

Live cysticerci appear as one to hundreds of 

translucent, whitish, round to ovoid, fluid-filled vesicles in 

various tissues. With some exceptions (e.g., in the eye or 

CSF), they are usually surrounded by a fibrous capsule. The 

protoscolex appears as a dense white body within the cyst. 

Most cysticerci range in size from several millimeters in 

diameter (e.g., T. taeniaeformis) to about 1 cm, but they can 

grow larger at some sites, such as the subarachnoid space of 

the brain. Coenuri are usually somewhat larger; T. multiceps 

and T. serialis coenuri can be up to 5-6 cm in diameter. 

Racemose cysticercosis, which is thought to be caused by 

abnormal proliferation of T. solium, is a grape-like structure 

containing several connected bladders of various sizes, 

found at the base of the brain. Its protoscolex, if any, is 

usually dead. T. crassiceps can form masses of attached 

and/ or individual cysticerci.  

While cysticerci and coenuri can be found almost 

anywhere, each species tends to occur in certain tissues. T. 

solium cysticerci are usually seen in skeletal or cardiac 

muscles and the CNS, but they occasionally develop in 

other internal organs such as the liver, lungs, spleen or 

kidneys. They are relatively common in the eyelid, and are 

sometimes found in the tongue. T. saginata in cattle and T. 

ovis in small ruminants also develop most often in skeletal 

muscles and heart, while T. asiatica in pigs, and H. 

taeniaeformis and V. mustelae in rodents, are most common 

in the liver. T. hydatigena, T. pisiformis, T. martis and T. 

crassiceps tend to develop in the body cavities of their 

usual intermediate hosts. Some of these organisms may 

affect visceral organs and T. crassiceps is also common in 

subcutaneous tissues. T. multiceps coenuri have been seen in 

skeletal muscle, myocardium, subcutaneous tissues, CNS and 
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eye, and occasionally in other viscera in small ruminants, 

while T. serialis coenuri tend to occur in the subcutaneous 

tissues and muscles of lagomorphs.  

Cysticerci and coenuri are usually associated with 

inflammation only when they are degenerating. As the 

organism dies, the cyst wall thickens and becomes 

increasingly opaque. The fluid inside gradually thickens, 

and the cyst eventually becomes filled with greenish to 

yellowish caseous material. Some cysts disappear 

completely; others leave calcified lesions. 

Diagnostic Tests 
In the definitive host, taeniasis can be diagnosed by 

finding proglottids in the feces, on the animal, or in the 

environment, and taeniid eggs in the feces by fecal 

flotation, sedimentation or other techniques.  

While the proglottids are still moist, their morphology 

can help identify the organism to the genus level. Injecting 

the proglottid with India ink can reveal structural details 

and aids in distinguishing some species. PCR and other 

genetic techniques can more reliably identify the specific 

organism, but are rarely used for taeniasis in animals except 

in research. Repeated sampling may be needed to detect the 

eggs, as they are shed intermittently, and are not 

concentrated efficiently by the usual flotation methods. 

Taeniid eggs are dense and brown, with a striated 

embryophore coat. Coproantigen assays can detect taeniid 

antigens in feces, but do not usually distinguish different 

species. 

Diagnosis of cysticercosis or coenurosis can be difficult 

in live animals. In sheep, T. multiceps coenurosis is 

sometimes suspected if there is refraction upon palpation of 

the skull behind the horn buds and consistent clinical signs. 

Imaging studies such as MRI or ultrasound are used 

occasionally, especially in smaller animals, and biopsies may 

be helpful if the cyst is accessible. Fine needle aspiration is 

sometimes but not always diagnostic. Taeniid species have 

traditionally been identified by their morphology; however, 

this can sometimes vary between hosts or stages of the 

organism, and it is less reliable than genetic methods. Some 

species, such as T. ovis and T. krabbei, appear identical.  

ELISA tests that detect antigens from actively growing 

larvae are sometimes used in T. solium control programs, 

but they are not sensitive enough for use in individual pigs. 

Cross-reactions with T. hydatigena are possible. Serology is 

not normally used for diagnosis in animals. 

Treatment 
Taeniasis is treated with anthelmintic drugs such as 

praziquantel, niclosamide, epsiprantel, mebendazole, 

febantel or fenbendazole. Niclosamide is not absorbed from 

the intestine. 

Treatments for cysticercosis or coenurosis may include 

anthelmintic drugs and/or surgery, though there is less 

experience in animals than humans. Benzimidazoles (e.g. 

flubendazole, fenbendazole, albendazole, oxfendazole) and 

praziquantel can kill the cysts in some locations. Drug 

treatment can exacerbate the clinical signs when the larvae 

die, and immunosuppressive drugs are usually administered 

concurrently, especially in CNS disease. In humans, cysts 

in the brain parenchyma generally respond better to drug 

treatment than those in the ventricles/ CSF.  

Control 

Disease reporting 

Veterinarians who suspect an animal is infected by a 

member of Taenia, Hydatigera or Versteria should follow 

their national and/or local guidelines for disease reporting. 

State regulations should be consulted in the U.S. 

Prevention 

Taeniasis can be prevented in cats, dogs, ferrets and 

captive carnivores by not allowing them to hunt rodents or 

other intermediate hosts, and by not feeding them raw or 

undercooked animal tissues. Controlling cysticercosis and 

coenurosis depends on reducing an animal’s exposure to the 

eggs. Where feasible, it can be easier to control these 

illnesses by focusing on the definitive host. Control 

programs for T. ovis, which is an economically important 

parasite in some sheep-raising areas, have included regular 

deworming of farm dogs and bans on feeding these dogs 

tissues from sheep unless the larvae are first destroyed by 

cooking or freezing. Dead stock should not be left to be 

eaten by other canids.  

T. solium, T. saginata and T. asiatica eggs are shed by 

people, and human sanitation is important in controlling 

these infections in animals. The only formal control 

programs are for T. solium and are intended to reduce 

cysticercosis in humans. Measures that help eliminate T. 

solium from swine include sanitation projects that reduce 

pigs’ exposure to human feces, treatment of infected 

people, and confinement of free-roaming pigs. Some trial 

programs have also treated infected pigs with oxfendazole 

to eliminate cysticerci and/or used experimental porcine T. 

solium vaccines. One swine vaccine is now commercially 

available in some countries. It does not destroy existing 

cysticerci but can help prevent new infections. Vaccines for 

some other tapeworm larvae (e.g., T. ovis, T. saginata) also 

appeared to be effective in clinical trials, but they were not 

marketed for economic reasons.  

Morbidity and Mortality 
Taeniasis is usually subclinical or mild, and serious 

complications are very rare. Cysticercosis and coenurosis 

are more likely to be symptomatic, though most organisms 

tend to cause only sporadic clinical cases or outbreaks and 

infect many animals asymptomatically. Infections are more 

likely to become apparent when the cysts affect the CNS or 

eye, or when the parasites occur in unusually large 

numbers. Clinical cases, especially those affecting vital 

organs, are sometimes fatal. Some taeniids, such as T. ovis, 
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are mainly an economic concern, causing losses when the 

cysts are found in muscles at meat inspection. 

T. solium is usually infrequent or absent in 

industrialized pig production and developed countries. 

However, up to 43% of pigs may be seropositive in some 

endemic areas in Asia, Africa and Latin America. Free-

roaming pigs are more likely to be infected than animals 

confined to a pen. T. saginata seems to be less prevalent in 

cattle, with fewer parasites per animal, possibly because 

they tend to avoid grazing in areas with significant human 

fecal contamination. This organism can infect more than 

5% of the cattle in some regions, but its prevalence is often 

less than 1% in developed countries. Occasional outbreaks 

have been seen in feedlots, including several incidents in 

North America linked to infected workers who shed eggs. 

Control programs have reduced the incidence of some 

economically important taeniids. In the 1980s, 0.5-6% of 

the sheep in the U.K. were infected with T. multiceps at 

slaughter, but this organism became uncommon after 

control programs were implemented in dogs. Urban fox 

populations may increase the risk of cysticercosis from T. 

crassiceps. This tapeworm does not seem to be common in 

cats and dogs: surveys report an incidence of ≤ 1%, with the 

highest infection rates in stray cats.  

Infections in Humans 

Incubation Period 
As in animals, cysts often become symptomatic only 

when they are degenerating or become large enough to 

interfere with vital organs. In most cases, the incubation 

period is thought to be months to years.  

Clinical Signs 

Taeniasis 

Taeniasis is often asymptomatic except for the passage 

of proglottids in the stool and, in people infected with T. 

saginata, active migration of proglottids through the anus. 

Some people also have mild abdominal symptoms, which 

may be intermittent, and can include abdominal pain, 

periods of diarrhea or constipation, nausea and decreased or 

increased appetite. Weight loss is possible but not common. 

Symptoms occur more often in children than adults, and are 

typically relieved by eating small amounts of food. 

Vomiting, diarrhea, fever, weight loss and irritability have 

been reported in infants. Complications such as intestinal 

obstruction or perforation have been seen in people, but are 

very rare.  

T. saginata proglottids can occasionally migrate to 

locations such as the appendix, uterus or bile duct, which 

may result in appendicitis, cholangitis or other syndromes. 

There are only rare reports of T. solium in aberrant 

locations, such as a case of cholecystitis caused by a worm 

that had traveled up the bile duct. 

 

Cysticercosis and coenurosis 

As in animals, cysts can be carried with or without 

clinical signs. The symptoms vary with the location and 

number of larvae.  

Neurocysticercosis, which is caused by T. solium and 

occasionally other parasites (e.g., T. crassiceps, T. martis), 

may either develop insidiously or have a sudden onset. 

Parenchymal neurocysticercosis (cysts in the brain tissue) 

and extraparenchymal neurocysticercosis (cysts in the 

ventricles and other sites where CSF circulates) tend to 

have different clinical signs and prognosis. The most 

common symptoms in the parenchymal form are chronic 

headaches, seizures and focal neurological signs related to 

the location of the cyst. These signs are often intermittent, 

occurring over days, weeks or months. Some patients may 

also experience nausea, vomiting, vertigo, ataxia, confusion 

or other changes in mental status, and behavioral 

abnormalities or progressive dementia. Complications can 

include vasculitis, hydrocephalus, intracranial herniation or 

inflammation of the meninges (meningitis). Left untreated, 

some parenchymal cysticerci eventually resolve on their 

own, though this may take months or years. However, they 

can also be fatal or result in permanent neurological 

deficits. A minority of patients continue to have seizures 

after recovery, possibly due to calcified remnants of cysts.  

Extraparenchymal neurocysticercosis is more clinically 

aggressive, as the cysts in CSF continue to grow. The 

symptoms tend to be a consequence of increased 

intracranial pressure, can be intermittent, and are sometimes 

induced by head movements. The clinical course ranges 

from mild symptoms intermittently for years to life-

threatening deterioration over hours. Complications are 

similar to those in the parenchymal form. Spinal 

neurocysticercosis, once thought to be rare, is now known 

to affect a significant number of people with 

extraparenchymal cysticercosis. The signs can include 

motor and/or sensory dysfunction and nerve root pain. 

Cysticercotic encephalitis is a rare and severe form of 

neurocysticercosis caused by large numbers of cysts in the 

brain. The resulting inflammation can cause cerebral edema 

and an encephalitic syndrome. It is often fatal. 

Neurocoenurosis (e.g., T. multiceps, T. serialis) is similar to 

neurocysticercosis, but less common and not as well 

understood. T. multiceps coenurosis has often been 

associated with severe CNS signs, and a significant number 

of the cases were fatal.  

Ocular cysticercosis can affect one or both eyes. The 

cysts tend to be found in the vitreous humor or subretinal 

space/ retina, but they can also occur in other parts of the 

eye, including the anterior chamber, lens, or optic nerve 

head, as well as under the conjunctiva. Common symptoms 

include visual disturbances and severe pain. Blindness is 

possible. Cysts are also found occasionally in extraocular 

tissues such as the orbital muscles, eyelid or lacrimal gland. 

Mass effects at these sites, or inflammation from dying 
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parasites, can result in pain and erythema, proptosis or 

ptosis, and diplopia caused by restrictions on the eye 

muscles.  

Cysts in the muscles are usually asymptomatic, though 

myositis is possible. Subcutaneous cysticerci and coenuri 

appear as nodules and masses, which may or may not be 

painful. The cysts of T. solium and most other species 

usually have a good prognosis when they occur in muscles 

or subcutaneous tissues; however, T. crassiceps can be 

more serious. This organism can cause large, expanding 

subcutaneous masses which may disseminate to other sites, 

including internal organs. Some masses from T. crassiceps 

can resemble tumors, and one case mimicked necrotizing 

fasciitis. Superficial nodules caused by T. solium or other 

organisms have also been reported occasionally in the 

mucosa of the oral cavity, including the tongue and lip. 

Rarely, cysts can cause vasculitis or obstruct small arteries, 

leading to a stroke. Cysticerci in the heart are often an 

incidental finding, though they may result in conduction 

abnormalities. 

Disseminated cysticercosis is an uncommon condition 

that has been seen in immunocompetent as well as 

immunocompromised patients. Cases can involve many 

different organs and tissues such as the muscles, 

subcutaneous tissues, CNS, and internal organs such as the 

lung, liver, kidney or spleen. There may be nonspecific 

signs such as fatigue, malaise and myalgia, as well as signs 

related to the affected organs (e.g., cough, abdominal pain). 

Although fever is unusual in most forms of cysticercosis, it 

has been seen in some patients with disseminated disease.  

Diagnostic Tests 

Taeniasis 

Taeniasis can be diagnosed by demonstrating 

proglottids or eggs in the feces or other samples, such as 

adhesive tape preparations taken near the anus. Diagnostic 

methods (flotation, sedimentation, Kato–Katz tests) and 

identification techniques are similar to those used in 

animals. Coproantigen ELISA tests might be available. 

In humans, it is particularly important to identify 

clinical cases caused by T. solium. This organism’s 

proglottids can be distinguished from T. saginata and T. 

asiatica by their morphology, using India ink preparations. 

The proglottids of T. saginata and T. asiatica appear 

identical. Where they are available, genetic techniques (e.g., 

PCR, multiplex loop-mediated isothermal amplification 

tests) can distinguish these three organisms. Some authors 

have suggested using Ziehl Neelsen staining to distinguish 

T. saginata eggs (acid fast) from those of T. solium, but a 

recent study found it to be unreliable.  

Cysticercosis 

Neurocysticercosis is usually diagnosed with imaging 

studies (CT scans or MRI), combined with serology or 

assays to detect parasite antigens or nucleic acids. 

Extraparenchymal cysts may be difficult to visualize, as 

their density is similar to CSF. They are more easily found 

with specialized MRI techniques. Ultrasound has 

sometimes been used for cysts in other locations, such as 

subcutaneous tissues and the eye, while calcified cysts in 

the muscles and brain may be seen on x-ray. Fine needle 

aspirates of cyst contents may be helpful in diagnosing 

subcutaneous nodules and other accessible cysts, though not 

all aspirates are diagnostic. Immediate examination and re-

sampling results in fewer nondiagnostic samples. 

Most countries use the enzyme-linked 

immunoelectrotransfer blot (EITB) assay and/or ELISAs 

to detect antibodies to T. solium in blood or CSF. EITB is 

more sensitive and specific, but it is not available 

everywhere. Some infected patients can be seronegative, 

especially when the number of cysts is low. Conversely, 

people who have cleared the infection may be 

seropositive.  

Where they are available, ELISAs to detect parasite 

antigens are generally preferred over serology. They are 

thought to detect only live larvae. Either serum or CSF can 

be used; however, serum also detects infections outside the 

CNS, which may complicate the diagnosis of 

neurocysticercosis. False negatives are possible, especially 

when there are only a few cysts in the brain parenchyma. 

PCR tests may be able to detect nucleic acids in CSF 

samples, and appear to be particularly useful in 

extraparenchymal neurocysticercosis.  

Coenurosis 

Coenurosis is diagnosed similarly; however, these 

organisms are uncommon in humans and specific 

serological assays have not been developed. 

Treatment 
Taeniasis is usually treated with praziquantel or 

niclosamide, but other anthelmintics (e.g., tribendimidine, 

buclosamide, albendazole, mebendazole, paromomycin) 

are also effective. Niclosamide is considered safer in T. 

solium-infected patients who might have concurrent 

neurocysticercosis, as it is not absorbed from the intestine.  

Cysticercosis and coenurosis may be treated with 

anthelmintic drugs, surgery, or both. Albendazole and 

praziquantel are the most commonly used drugs, but other 

drugs such as ivermectin have also been used. Intraocular 

cysts are usually managed surgically, as dying parasites 

can cause damaging inflammation inside the eye. The 

treatment of neurocysticercosis can be influenced by the 

location, number, size and status (e.g., viability) of the 

cysts, and recommendations vary. Steroids are given 

concurrently with anthelmintics, to avoid exacerbating the 

clinical signs when the parasites die. Some patients also 

need symptomatic care for seizures or elevated 

intracranial pressure.  

 

 



Taeniasis, Cysticercosis and Coenurosis 

Last Updated: March 2020 © 2005-2020 page 9 of 15 

Prevention 
Taeniasis can be avoided by not eating raw or 

undercooked animal tissues, especially pork (T. solium), 

pork liver (T. asiatica) and beef (T. saginata). Potentially 

contaminated meat should be cooked to 60-65°C (140-

149°F) throughout. Commercial cold or heat treatment 

protocols or irradiation can destroy the cysts. Meat 

inspection reduces the risk of infection to some extent, but 

some cysts can be missed.  

Cysticercosis or coenurosis is acquired by ingesting 

taeniid eggs. Good hygiene including hand washing is 

helpful, especially when preparing food. In endemic areas, 

vegetables and fruits should be washed well, and peeled 

when they will not be cooked. In areas with unsafe water 

supplies, only bottled water, filtered water, or water that 

has been boiled for at least one minute should be drunk. 

Human sewage should not be used to irrigate crops. 

People carrying T. solium tapeworms in the intestines 

should be treated promptly.  

T. solium control programs have been tested in several 

areas. They typically consist of education combined with 

control efforts directed at both human tapeworm carriers 

and pigs (see Control, Animals).  

Morbidity and Mortality 
T. saginata, T. solium and T. asiatica infect significant 

numbers of people in endemic regions. T. solium 

cysticercosis and taeniasis is often clustered in households, 

due to person-person transmission via eggs shed by a 

tapeworm carrier. This organism is most prevalent in certain 

rural areas where sanitation is poor, access to safe water 

supplies may be limited, and pigs can contact human feces. 

In these regions, studies have found exposure rates ranging 

from 13% to more than 50%, and up to 10-20% of 

asymptomatic people have evidence of live or calcified 

(dead) cysts in the brain. T. solium is uncommon in 

developed countries with good sanitation and healthcare, but 

small clusters of cases can be seen periodically, often 

surrounding a tapeworm carrier who was infected elsewhere.  

T. solium is assumed to be responsible for most cases 

of cysticercosis. Coenurosis seems to be much less 

common, with less than a few hundred cases reported 

worldwide to date. Because taeniids are infrequently 

identified to the species level, the incidence of some 

organisms might be underestimated. T. martis and V. 

mustelae were not known to affect humans until recently, 

and one study found that, of a small number of clinical 

cases that could be genetically analyzed, 3 were caused by 

T. solium, one by T. crassiceps and one by T. serialis.  

Many infected people have few or no clinical signs. 

About 55-65% of human tapeworm carriers are estimated to 

be asymptomatic, and other cases are usually mild. Larvae, 

including most cysticerci in the brain, are also frequently 

subclinical. In clinical cases, the severity of the illness 

varies with the parasite and the location, number and size of 

the cysts. T. crassiceps, which proliferates and can spread 

to other sites, is a particularly dangerous organism. While it 

has been reported more often in those who are 

immunosuppressed, it also occurs in immunocompetent 

people. As of 2020, T. martis has been seen in a small 

number of immunocompetent patients and affected only a 

single site (CNS, eye, abdominal cavity) in each person, 

while all three V. mustelae infections occurred in people 

who were immunosuppressed, affected multiple internal 

organs, and caused serious or fatal illnesses. 

Parenchymal neurocysticercosis caused by T. solium 

usually has a good prognosis. It may resolve even without 

treatment, especially in children, who often present with a 

single degenerating cyst in the brain. Extraparenchymal 

neurocysticercosis is more likely to be progressive and 

severe or fatal. The case fatality rate in this condition was 

20-50% at one time, though the survival rate has greatly 

improved during the last 30 years. Cysticercotic 

encephalitis, which is most common in children and 

teenagers, is a particularly dangerous disease. Although it is 

rare, it is often fatal. Cysticercosis has also been suggested 

to be a major contributor to epilepsy in endemic regions, 

though this is controversial. 

Internet Resources 

Centers for Disease Control and Prevention (CDC). 

Parasites (Cysticercosis, Taeniasis) 

https://www.cdc.gov/parasites/  

eMedicine.com Cysticercosis in Emergency Medicine 

https://emedicine.medscape.com/article/781845-overview. 

FAO Manual on Meat Inspection for Developing Countries 

http://www.fao.org/docrep/003/t0756e/t0756e00.htm 

Public Health Agency of Canada. Pathogen Safety Data Sheets 

https://www.canada.ca/en/public-health/services/laboratory-

biosafety-biosecurity/pathogen-safety-data-sheets-risk-

assessment.html 

The Merck Manual 

http://www.merckmanuals.com/professional 

The Merck Veterinary Manual 

http://www.merckvetmanual.com/ 

World Health Organization (WHO). Taeniasis/cysticercosis 

https://www.who.int/news-room/fact-sheets/detail/taeniasis-

cysticercosis 

WHO. Taenia solium taeniasis/cysticercosis  

https://www.who.int/gho/neglected_diseases/taeniasolium/en/ 

World Organization for Animal Health (OIE) 

Error! Hyperlink reference not valid. 

OIE Manual of Diagnostic Tests and Vaccines for  

Terrestrial Animals  

http://www.oie.int/international-standard-setting/terrestrial-

manual/access-online/ 

https://www.cdc.gov/parasites/
https://emedicine.medscape.com/article/781845-overview
http://www.fao.org/docrep/003/t0756e/t0756e00.htm
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment.html
http://www.merckmanuals.com/professional
http://www.merckvetmanual.com/
https://www.who.int/news-room/fact-sheets/detail/taeniasis-cysticercosis
https://www.who.int/news-room/fact-sheets/detail/taeniasis-cysticercosis
https://www.who.int/gho/neglected_diseases/taeniasolium/en/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/


Taeniasis, Cysticercosis and Coenurosis 

Last Updated: March 2020 © 2005-2020 page 10 of 15 

Acknowledgements 

This factsheet was written by Anna Rovid Spickler, DVM, 

PhD, Veterinary Specialist from the Center for Food 

Security and Public Health. The U.S. Department of 

Agriculture Animal and Plant Health Inspection Service 

(USDA APHIS) provided funding for this factsheet through 

a series of cooperative agreements related to the 

development of resources for initial accreditation training.  

The following format can be used to cite this factsheet. 

Spickler, Anna Rovid. 2020. Taeniasis, Cysticercosis, and 

Coenurosis. Retrieved from http://www.cfsph.iastate.edu/ 

DiseaseInfo/factsheets.php.  

References 

Acha PN, Szyfres B (Pan American Health Organization 

[PAHO]). Zoonoses and communicable diseases common to 

man and animals. Volume 3. Parasitoses. 3rd ed. Washington 

DC: PAHO; 2003. Scientific and Technical Publication No. 

580. Coenurosis; p. 162-5. 

Acha PN, Szyfres B (Pan American Health Organization 

[PAHO]). Zoonoses and communicable diseases common to 

man and animals. Volume 3. Parasitoses. 3rd ed. Washington 

DC: PAHO; 2003. Scientific and Technical Publication No. 

580. Cysticercosis; p. 166-75. 

Acha PN, Szyfres B (Pan American Health Organization 

[PAHO]). Zoonoses and communicable diseases common to 

man and animals. Volume 3. Parasitoses. 3rd ed. Washington 

DC: PAHO; 2003. Scientific and Technical Publication No. 

580. Taeniasis; p. 214-21. 

Afonso SM, Neves L, Pondja A, Macuamule C, Mukaratirwa S, 

Arboix M, Cristòfol C, Capece BP. Efficacy of albendazole 

against Taenia multiceps larvae in experimentally infected 

goats. Vet Parasitol. 2014;206(3-4):304-7.  

Aiello SE, Moses MA, editors. The Merck veterinary manual. 11th 

ed. Kenilworth, NJ: Merck and Co; 2016. CNS diseases 

caused by helminths and arthropods. Cestodes; p 1311-2. 

Aiello SE, Moses MA, editors. The Merck veterinary manual. 11th 

ed. Kenilworth, NJ: Merck and Co; 2016. Gastrointestinal 

parasites of small animals. Tapeworms; p. 421-6. 

Ale A, Victor B, Praet N, Gabriël S, Speybroeck N, Dorny P, 

Devleesschauwer B. Epidemiology and genetic diversity of 

Taenia asiatica: a systematic review. Parasit Vectors. 

2014;7:45.  

Alić A, Hodžić A, Škapur V, Alić AŠ, Prašović S, Duscher GG. 

Fatal pulmonary cysticercosis caused by Cysticercus 

longicollis in a captive ring-tailed lemur (Lemur catta). Vet 

Parasitol. 2017;241:1-4.  

Al-Sabi MN, Chriél M, Holm E, Jensen TK, Ståhl M, Enemark 

HL. Reappearance of Taenia ovis krabbei muscle cysts in a 

roe deer (Capreolus capreolus) in Denmark after 60+ years. 

Vet Parasitol. 2013;196(1-2):225-9.  

Amrabadi O, Oryan A, Moazeni M, Shari-Fiyazdi H, Akbari M. 

Histopathological and molecular evaluation of the 

experimentally infected goats by the larval forms of Taenia 

multiceps. Iran J Parasitol. 2019;14(1):95-105. 

An G, Murry DJ, Gajurel K, Bach T, Deye G, et al. 

Pharmacokinetics, safety, and tolerability of oxfendazole in 

healthy volunteers:  a randomized, placebo-controlled first-in-

human single-dose escalation study. Antimicrob Agents 

Chemother. 2019 Mar 27;63 (4). pii: e02255-18. 

Aung AK, Spelman DW. Taenia solium Taeniasis and 

cysticercosis in Southeast Asia. Am J Trop Med Hyg. 

2016;94(5):947-54.  

Ballweber LR. Taenia crassiceps subcutaneous cysticercosis in an 

adult dog. Vet Rec. 2009;165(23):693-4.  

Balozet L. [The horseshoe snake, intermediate host for three 

species of Taenia of cats]. Arch Inst Pasteur Alger. 

1958;36(1):41-54. 

Banu A, Veena N. A rare case of disseminated cysticercosis: case 

report and literature review. Indian J Med Microbiol. 

2011;29(2):180-3.  

Barkati S, Gottstein B, Mu Ller N, Sheitoyan-Pesant C, Metrakos 

P, Chen T, Garceau R, Libman MD, Ndao M, Yansouni CP.  

First human case of metacestode infection caused by Versteria 

sp. in a kidney transplant recipient.Clin Infect Dis. 

2019;68(4):680-3. 

Basso W, Rütten M, Deplazes P, Grimm F. Generalized Taenia 

crassiceps cysticercosis in a chinchilla (Chinchilla lanigera). 

Vet Parasitol. 2014;199(1-2):116-20.  

Beaver PC, Jung RC, Cupp EW. Clinical parasitology. 9th ed. 

Philadelphia: Lea & Febiger; 1984. Family Taeniidae;  

p. 512-38. 

Bekraki A, Hanna K. Peritonitis caused by jejunal perforation with 

Taenia saginata: report of a case. J Parasit Dis. 

2016;40(1):203-4.  

Bobes RJ, Fragoso G, Fleury A, García-Varela M, Sciutto E, 

Larralde C, Laclette JP. Evolution, molecular epidemiology 

and perspectives on the research of taeniid parasites with 

special emphasis on Taenia solium. Infect Genet Evol. 

2014;23:150-60.  

Braund KG, editor. Clinical neurology in small animals - 

localization, diagnosis and treatment. Ithaca, NY: International 

Veterinary Information Service (IVIS); 2003 Feb. 

Inflammatory diseases of the central nervous system. Parasitic 

encephalomyelitis. Available at: 

http://www.ivis.org/special_books/Braund/braund27/ivis.pdf.* 

Accessed 12 Oct 2004. 

Brunet J, Benoilid A, Kremer S, Dalvit C, Lefebvre N, Hansmann 

Y, Chenard MP, Mathieu B, Grimm F, Deplazes P, Pfaff AW, 

Abou-Bacar A, Marescaux C, Candolfi E. First case of human 

cerebral Taenia martis cysticercosis. J Clin Microbiol. 

2015;53(8):2756-9.  

Brunet J, Pesson B, Chermette R, Regnard P, Grimm F, Deplazes 

P, Ferreira X, Sabou M, Pfaff AW, Abou-Bacar A, Candolfi 

E. First case of peritoneal cysticercosis in a non-human 

primate host (Macaca tonkeana) due to Taenia martis. Parasit 

Vectors. 2014;7:422.  

Brunetti E, White AC Jr. Cestode infestations: hydatid disease and 

cysticercosis. Infect Dis Clin North Am. 2012;26(2):421-35.  

Buback JL, Schulz KS, Walker MA, Snowden KF. Magnetic 

resonance imaging of the brain for diagnosis of 

neurocysticercosis in a dog. J Am Vet Med Assoc. 

1996;208(11):1846-8. 

http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php
http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php


Taeniasis, Cysticercosis and Coenurosis 

Last Updated: March 2020 © 2005-2020 page 11 of 15 

Bucur I, Gabriël S, Van Damme I, Dorny P, Vang Johansen M. 

Survival of Taenia saginata eggs under different 

environmental conditions. Vet Parasitol. 2019;266:88-95. 

Buttar BS, Nelson ML, Busboom JR, Hancock DD, Walsh DB, 

Jasmer DP. Effect of heat treatment on viability of Taenia 

hydatigena eggs.Exp Parasitol. 2013;133(4):421-6.   

Bwangamoi O, Sachs R. Cerebral cysticercosis in two cows and 

the incidental finding of meningioma in one of them. Bull 

Epizoot Dis Afr. 1969;17(2):223-9. 

Cárdenas-Ramírez L, Celis-Salgado P, Hernández-Jauregui P. 

Ocular and orbital cysticercosis in hogs. Vet Pathol. 

1984;21(2):164-7. 

Carpio A, Fleury A, Kelvin EA, Romo ML, Abraham R, Tellez-

Zenteno J. New guidelines for the diagnosis and treatment of 

neurocysticercosis: a difficult proposal for patients in endemic 

countries. Expert Rev Neurother. 2018;18(10):743-7. 

Carpio A, Fleury A, Romo ML, Abraham R. Neurocysticercosis: 

the good, the bad, and the missing. Expert Rev Neurother. 

2018;18(4):289-301.  

Carpio A, Romo ML. The relationship between neurocysticercosis 

and epilepsy: an endless debate. Arq Neuropsiquiatr. 

2014;72(5):383-90. 

Centers for Disease Control and Prevention (CDC). Cysticercosis 

[online]. 2003 Dec. Available at: 

http://www.dpd.cdc.gov/dpdx/HTML/Cysticercosis.htm.* 

Accessed 5 Nov 2004. 

Centers for Disease Control and Prevention (CDC). Cysticercosis. 

Resources for health professionals. CDC; 2017 Nov. Available 

at: https://www.cdc.gov/parasites/cysticercosis/ 

health_professionals/index.html.  Accessed 22 Feb 2019. 

Centers for Disease Control and Prevention (CDC). Taeniasis. 

Resources for health professionals. CDC; 2013 Jan. Available 

at: https://www.cdc.gov/parasites/taeniasis/ 

health_professionals/index.html.  Accessed 22 Feb2019. 

Chanove E, Ionică AM, Hochman D, Berchtold F, Gherman CM, 

Mihalca AD. Severe coenurosis caused by larvae of Taenia 

serialis in an olive baboon (Papio anubis) in Benin. Int J 

Parasitol Parasites Wildl. 2019;9:134-8.  

Chege S, Toosy A, Sakr A, Shawki A, O'Sullivan S, Perez de 

Vargas A, Cavero T, Islam A. Incidental findings of 

Cysticercus tenuicollis metacestodes in five oryx species. 

Asian Pac J Trop Biomed 2016;6(1):90-2. 

Chembensofu M, Mwape KE, Van Damme I, Hobbs E, Phiri IK, 

et al. Re-visiting the detection of porcine cysticercosis based 

on full carcass dissections of naturally Taenia solium infected 

pigs. Parasit Vectors. 2017;10(1):572. 

Coral-Almeida M, Gabriël S, Abatih EN, Praet N, Benitez W, 

Dorny P. Taenia solium human cysticercosis: a systematic 

review of sero-epidemiological data from endemic zones 

around the world. PLoS Negl Trop Dis. 2015;9(7):e0003919.  

Coyle CM. Neurocysticerosis: An individualized approach. Infect 

Dis Clin North Am. 2019;33(1):153-68.  

De Wolf BD, Peregrine AS, Jones-Bitton A, Jansen JT, Menzies 

PI. Taenia ovis infection and its control: a Canadian 

perspective. N Z Vet J. 2014;62(1):1-7.  

Del Brutto OH. Neurocysticercosis: new thoughts on controversial 

issues. Curr Opin Neurol. 2013;26(3):289-94.  

Del Brutto OH. Twenty-five years of evolution of standard 

diagnostic criteria for neurocysticercosis. How have they 

impacted diagnosis and patient outcomes? Expert Rev 

Neurother. 2020;20(2):147-55.  

Del Brutto OH, Nash TE, White AC Jr, Rajshekhar V, Wilkins PP, 

Singh G, Vasquez CM, Salgado P, Gilman RH, Garcia HH. 

Revised diagnostic criteria for neurocysticercosis. Neurol Sci. 

2017;372:202-10.  

Delgado-Azañero WA, Mosqueda-Taylor A, Carlos-Bregni R, Del 

Muro-Delgado R, Díaz-Franco MA, Contreras-Vidaurre E. 

Oral cysticercosis: a collaborative study of 16 cases. Oral Surg 

Oral Med Oral Pathol Oral Radiol Endod. 2007;103(4):528-

33.   

Delling C, Böttcher D, Schiffbauer V, Bernhard A, Schmäschke 

R. First report of pulmonary cysticercosis caused by Taenia 

crassiceps in a Cape fur seal (Arctocephalus pusillus). Int J 

Parasitol Parasites Wildl. 2019 Jul 15;10:83-6.  

De Paoliand A, Garner  FM. Acute lymphocytic leukemia in a 

white cheeked gibbon (Hylobatesconcolor). Cancer 

Res.1968;28:2559-61. 

Deplazes P, Eichenberger RM, Grimm F. Wildlife-transmitted Taenia 

and Versteria cysticercosis and coenurosis in humans  and other 

primates. Int J Parasitol Parasites Wildl. 2019;9:342-58.  

Dorny P, Dermauw V, Van Hul A, Trevisan C, Gabriël S. Serological 

diagnosis of Taenia solium in pigs: No measurable circulating 

antigens and antibody response following exposure to Taenia 

saginata oncospheres. Vet Parasitol. 2017;245:39-41.  

Eberwein P, Haeupler A, Kuepper F, Wagner D, Kern WV, 

Muntau B, Racz P, Agostini H, Poppert S. Human infection 

with marten tapeworm. Emerg Infect Dis. 2013;19(7):1152-4.  

El-On J, Shelef I, Cagnano E, Benifla M. Taenia multiceps: a rare 

human cestode infection in Israel. Vet Ital. 2008;44(4):621-31. 

Eom KS, Jeon HK, Rim HJ. Geographical distribution of Taenia 

asiatica and related species. Korean J Parasitol. 2009;47 

Suppl:S115-24.  

Fan PC, Chung WC, Lo CT, Lin CY. The pig as an experimental 

host of Taenia saginata (Ethiopia and Madagascar strains). 

Ann Trop Med Parasitol. 1990;84(1):93-5. 

Flisser A, Avila G, Maravilla P, Mendlovic F, León-Cabrera S, 

Cruz-Rivera M, Garza A, Gómez B, Aguilar L, Terán N, 

Velasco S, Benítez M, Jimenez-Gonzale. Taenia solium: 

current understanding of laboratory animal models of 

taeniosis. Parasitology. 2010;137(3):347-57.  

Formenti N, Chiari M, Trogu T, Gaffuri A, Garbarino C, Boniotti 

MB, Corradini C, Lanfranchi P, Ferrari N. Molecular 

identification of cryptic cysticercosis: Taenia ovis krabbei in 

wild intermediate and domestic definitive hosts. J Helminthol. 

2018;92(2):203-9.  

Froyd G. Longevity of Taenia saginata eggs. J Parasitol. 1962; 

48: 279. 

Gabriël S, Dorny P, Mwape KE, Trevisan C, Braae UC, 

Magnussen P, Thys S, Bulaya C, Phiri IK, Sikasunge CS, 

Makungu C, Afonso  S, Nicolau Q, Johansen MV. Control of 

Taenia solium taeniasis/cysticercosis: The best way forward 

for sub-Saharan Africa? Acta Trop. 2017;165:252-60.  

Galán-Puchades MT, Fuentes MV. Lights and shadows of the 

Taenia asiatica life cycle and pathogenicity. Trop Parasitol. 

2013;3(2):114-9.  

https://www.cdc.gov/parasites/cysticercosis/health_professionals/index.html
https://www.cdc.gov/parasites/cysticercosis/health_professionals/index.html
https://www.cdc.gov/parasites/taeniasis/health_professionals/index.html
https://www.cdc.gov/parasites/taeniasis/health_professionals/index.html


Taeniasis, Cysticercosis and Coenurosis 

Last Updated: March 2020 © 2005-2020 page 12 of 15 

Galán-Puchades MT, Fuentes MV. Natural vs. experimental hosts: 

The peculiar case of Taenia asiatica.  Infect Genet Evol. 

2016;38:54.  

Galán-Puchades MT, Fuentes MV. Updating Taenia asiatica in 

humans and pigs. Parasitol Res. 2016;115(11):4423-5.  

Garcia HH. Neurocysticercosis. Neurol Clin. 2018;36(4):851-64.  

Garcia HH, O'Neal SE, Noh J, Handali S; Cysticercosis Working 

Group in Peru. Laboratory diagnosis of neurocysticercosis 

(Taenia solium). J Clin Microbiol. 2018;56. pii: e00424-18.  

Gauci CG, Ayebazibwe C, Nsadha Z, Rutebarika C, Poudel I, Sah 

K, Singh DK, Stent A, Colston A, Donadeu M, Lightowlers 

MW. Accurate diagnosis of lesions suspected of being caused 

by Taenia solium in body organs of pigs with naturally 

acquired porcine cysticercosis. PLoS Negl Trop Dis. 

2019;13(6):e0007408.  

Ghadisha D. Pediatric cysticercosis [monograph online]. 

eMedicine.com; 2016 Oct. Available at: 

https://emedicine.medscape.com/article/997096-overview.  

Accessed 22 Feb 2020. 

Gómez-Morales MA, Gárate T, Blocher J, Devleesschauwer B, 

Smit GSA , Schmidt V , Perteguer MJ, Ludovisi A, Pozio E, 

Dorny P, Gabriël S, Winkler AS . Present status of laboratory 

diagnosis of human taeniosis/cysticercosis in Europe. Eur J 

Clin Microbiol Infect Dis. 2017;36(11):2029-40.  

Gomez-Puerta L, Vargas-Calla A, Castillo Y, Lopez-Urbina MT, 

Dorny P, Garcia HH, Gonzalez AE, O'Neal SE; Cysticercosis 

Working Group in Peru. Evaluation of cross-reactivity to 

Taenia hydatigena and Echinococcus granulosus in the 

enzyme-linked immunoelectrotransfer blot assay for the 

diagnosis of porcine cysticercosis. Parasit Vectors. 

2019;12(1):57.  

Gonzales I, Rivera JT, Garcia HH(1)(2); Cysticercosis Working 

Group in Peru. Pathogenesis of Taenia solium taeniasis and 

cysticercosis. Parasite Immunol. 2016;38(3):136-46.  

Greigert V, Brion N, Lang C, Regnard P, Pfaff AW, Abou-Bacar 

A, Wanert F, Dirheimer M, Candolfi E, Brunet J. Cestode 

infections in non-human primates suggest the existence of 

zoonotic cycles in the area surrounding the Strasbourg 

primatology center. Parasite. 2019;26:25.  

Gripper LB, Welburn SC. Neurocysticercosis infection and 

disease-A review. Acta Trop. 2017;166:218-24.  

Haby MM, Sosa Leon LA, Luciañez A, Nicholls RS, Reveiz L, 

Donadeu M. Systematic review of the effectiveness of selected 

drugs for preventive chemotherapy for Taenia solium 

taeniasis. PLoS Negl Trop Dis. 2020;14(1):e0007873.  

Harkness JE, Wagner JE. The biology and medicine of rabbits and 

rodents. 2nd ed. Philadelphia: Lea and Febiger; 1983. 

Cestodiasis; p. 106-8. 

Herenda D, Chambers PG, Ettriqui A, Seneviratna P, da Silva 

TJP. Manual on meat inspection for developing countries. 

Food and Agriculture Organization of the United Nations 

[FAO] Animal Production and Health Paper 119 [monograph 

online]. FAO; 1994. Specific diseases of pigs: Cysticercosis 

(Cysticercus cellulosae infestation). Available at: 

http://www.fao.org/docrep/003/t0756e/T0756E05.htm. 

Accessed 8 Nov 2004. 

Herenda D, Chambers PG, Ettriqui A, Seneviratna P, da Silva 

TJP. Manual on meat inspection for developing countries. 

Food and Agriculture Organization of the United Nations 

[FAO] Animal Production and Health Paper 119 [monograph 

online]. FAO; 1994. Specific diseases of cattle: Cysticercosis. 

Available at: http://www.fao.org/docrep/003/ 

t0756e/T0756E05.htm. Accessed 8 Nov 2004. 

Herenda D, Chambers PG, Ettriqui A, Seneviratna P, da Silva 

TJP. Manual on meat inspection for developing countries. 

Food and Agriculture Organization of the United Nations 

[FAO] Animal Production and Health Paper 119 [monograph 

online]. FAO; 1994. Specific diseases of rabbits: Tapeworm 

larvae in rabbits. Available at: http://www.fao.org/docrep/003/ 

t0756e/T0756E05.htm. Accessed 8 Nov 2004. 

Herenda D, Chambers PG, Ettriqui A, Seneviratna P, da Silva 

TJP. Manual on meat inspection for developing countries. 

Food and Agriculture Organization of the United Nations 

[FAO] Animal Production and Health Paper 119 [monograph 

online]. FAO; 1994. Specific diseases of sheep and goats: 

Coenurus cerebralis infection. Available at: 

http://www.fao.org/docrep/003/t0756e/T0756E05.htm. 

Accessed 8 Nov 2004. 

Heyneman D. Cestodes [monograph online]. In Baron S, editor. 

Medical microbiology. 4th ed. New York: Churchill 

Livingstone; 1996. Available at: 

http://www.gsbs.utmb.edu/microbook/ch089.htm.* Accessed 

29 Nov 2004. 

Ilsøe B, Kyvsgaard NC, Nansen P., Henriksen SA. A study on the 

survival of Taenia saginata eggs on soil in Denmark. Acta Vet 

Scand.1990; 31:153-8. 

Irizarry L. Tapeworm infestation [monograph online]. 

eMedicine.com; 2018 Dec. Available at: 

https://emedicine.medscape.com/article/786292-overview.  

Accessed 25 Feb 2020. 

Ito A, Li T, Wandra T, Dekumyoy P, Yanagida T, Okamoto M, 

Budke CM. Taeniasis and cysticercosis in Asia: A review with 

emphasis on molecular approaches and local lifestyles.Acta 

Trop. 2019;198:105075. 

Jimenez JA, Rodriguez S, Moyano LM, Castillo Y, García HH; 

Cysticercosis Working Group in Peru. Differentiating Taenia 

eggs found in human stools: does Ziehl-Neelsen staining help? 

Trop Med Int Health. 2010;15(9):1077-81.  

Jones A, Pybus MJ. Taeniasis and echnococcosis. In: Samuel 

WM, Pybus MJ, Kocan AA, editors. Parasitic diseases of wild 

mammals. 2nd ed. Ames IA: Iowa State University Press; 

2001. p. 150-92. 

Jull P, Browne E, Boufana BS, Schöniger S, Davies E. Cerebral 

coenurosis in a cat caused by Taenia serialis: neurological, 

magnetic resonance imaging and pathological features. J 

Feline Med Surg. 2012;14(9):646-9. 

Khosla A. Cysticercosis, CNS imaging in cysticercosis 

[monograph online]. eMedicine.com; 2019 Jan. Available at: 

https://emedicine.medscape.com/article/339654-overview.  

Accessed 25 Feb 2020. 

Koch T, Schoen C, Muntau B, Addo M, Ostertag H, Wiechens B, 

Tappe D. Molecular diagnosis of human Taenia martis eye 

infection. Am J Trop Med Hyg. 2016;94(5):1055-7.  

https://emedicine.medscape.com/article/997096-overview
http://www.fao.org/docrep/003/t0756e/T0756E05.htm
http://www.fao.org/docrep/003/t0756e/T0756E05.htm
http://www.fao.org/docrep/003/t0756e/T0756E05.htm
http://www.fao.org/docrep/003/t0756e/T0756E05.htm
http://www.fao.org/docrep/003/t0756e/T0756E05.htm
http://www.fao.org/docrep/003/t0756e/T0756E05.htm
https://emedicine.medscape.com/article/786292-overview
https://emedicine.medscape.com/article/339654-overview


Taeniasis, Cysticercosis and Coenurosis 

Last Updated: March 2020 © 2005-2020 page 13 of 15 

Konjevic D, Zivicnjak T, Gudan Kurilj A, Sindicic M, 

Martinkovic F, Stojcevic JD. When things go wrong: 

Cysticercus longicollis in an adult wild red fox (Vulpes 

vulpes). Parasitol Res. 2016.115:1345-8. 

Kroeze WK, Freeman RS. Taenia crassiceps: fate of cysticerci 

following ingestion by the mouse. Exp Parasitol. 1982;54:425-31. 

Krupa K, Krupa K, Pisculli ML, Athas DM, Farrell CJ. Racemose 

neurocysticercosis. Surg Neurol Int. 2016;7:12.  

Kulanthaivelu K, Bhat MD, Prasad C, Srinivas D, Mhatre R, 

Nandeesh BN. Brain MRI findings in coenurosis: a helminth 

infection. J Neuroimaging. 2020 Feb 18 [Epub ahead of print]. 

Kumar V, Geerts S, Mortelmans J. Failure of 74 days old 

Cysticercus bovis to develop in anthropoid apes, monkeys and 

hamsters. Ann Soc Belge Med Trop. 1977;57(3):181-4. 

Laranjo-González M, Devleesschauwer B, Trevisan C, Allepuz A, 

Sotiraki S, et al Epidemiology of taeniosis/cysticercosis in 

Europe, a systematic review: Western Europe. Parasit Vectors. 

2017;10(1):349.  

Lavikainen A, Iwaki T, Haukisalmi V, Konyaev SV, Casiraghi M, 

et al. Reappraisal of Hydatigera taeniaeformis (Batsch, 1786) 

(Cestoda: Taeniidae) sensu lato with description of Hydatigera 

kamiyai n. sp. Int J Parasitol. 2016;46(5-6):361-74.  

Laws GF. Chemical ovacidal measures as applied to Taenia 

hydatigena, Taenia ovis, Taenia pisiformis, and Echinococcus 

granulosus. Exp Parasitol. 1967;20(1):27-37. 

Lawson JR. Hydatid disease and sheep measles: the history of 

their control and the economics of a recent change of control 

policy. N Z J Zool. 1994; 21:83-9. 

Lehman B, Leal SM Jr, Procop GW, O'Connell E, Shaik J, Nash 

TE, Nutman TB, Jones S, Braunthal S, Shah SN, Cruise MW, 

Mukhopadhyay S, Banzon J. Disseminated metacestode 

Versteria species infection in woman, Pennsylvania, USA. 

Emerg Infect Dis. 2019;25(7):1429-31. 

Lescano AG, Zunt J. Other cestodes: sparganosis, coenurosis and 

Taenia crassiceps cysticercosis. Handb Clin Neurol. 

2013;114:335-45.  

Lightowlers MW. Cysticercosis and echinococcosis. Curr Top 

Microbiol Immunol. 2013;365:315-35.  

Lopes WD, Santos TR, Soares VE, Nunes JL, Mendonça RP, de 

Lima RC, Sakamoto CA, Costa GH, Thomaz-Soccol V, 

Oliveira GP, Costa AJ. Preferential infection sites of 

Cysticercus bovis in cattle experimentally infected with 

Taenia saginata eggs. Res Vet Sci. 2011;90(1):84-8.  

Mahale RR, Mehta A, Rangasetty S. Extraparenchymal 

(racemose) neurocysticercosis and its multitude 

manifestations: a comprehensive review. J Clin Neurol. 

2015;11(3):203-11.  

Malik S, Singh G, Kaur G. Temporalis cysticerci - A diagnostic 

dilemma and review of literature. J Stomatol Oral Maxillofac 

Surg. 2017;118(6):371-5.  

McClugage SG, Lee RA, Camins BC, Mercado-Acosta JJ, 

Rodriguez M, Riley KO. Treatment of racemose 

neurocysticercosis. Surg Neurol Int. 2017;8:168.  

Merbl Y, Shilo-Benjamini Y, Chai O, Chamisha Y, Anglister N, 

King R, Horowitz I, Aizenberg Z, Shamir MH. Taenia 

multiceps brain cyst removal in two wild Nubian ibex (Capra 

nubianas). J Zoo Wildl Med. 2014;45(1):193-6. 

Mkupasi EM, Sikasunge CS, Ngowi HA, Johansen MV. Efficacy 

and safety of anthelmintics tested against Taenia solium 

cysticercosis in pigs. PLoS Negl Trop Dis. 2013;7(7):e2200.  

Mokhber Dezfouli MR, Abbasi J, Nouri M, Golshahi H, Heidari 

Sureshjani M. A report on Coenuruses cerebralis infection in a 

wild goat (Capra aegagrus). Vet Res Forum. 2019;10(1):85-8.  

Murrell KD, Dorny P, Flisser A, Geerts S, Kyvsgaard NC, 

McManus D, Nash T, Pawlowski Z. WHO/FAO/OIE 

guidelines for the surveillance, prevention and control of 

taeniosis/cysticercosis. WHO; 2005. Available at: 

https://www.who.int/taeniasis/resources/9290446560/en/. 

Accessed 22 Feb 2020. 

Nakao M, Lavikainen A, Iwaki T, Haukisalmi V, Konyaev S, Oku 

Y, Okamoto M, Ito A. Molecular phylogeny of the genus 

Taenia (Cestoda: Taeniidae): proposals for the resurrection of 

Hydatigera Lamarck, 1816 and the creation of a new genus 

Versteria. Int J Parasitol. 2013;43(6):427-37.  

Nash TE, Ware JM, Mahanty S. Intraventricular 

neurocysticercosis: experience and long-term outcome from a 

tertiary referral center in the United States. Am J Trop Med 

Hyg. 2018;98(6):1755-62.  

Negita T, Ito A. In vitro hatching of oncospheres of Taenia 

taeniaeformis using eggs isolated from fresh, frozen, formalin-

fixed and ethanol-fixed segments. J Helminthol. 

1994;68(3):271-2. 

Nolte A, Strube C, Raue K, Brämer C, Baumgärtner W, Wohlsein 

P. [Subcutaneous Taenia crassiceps-cysticercosis in a dog 

with Cushing's syndrome]. Tierarztl Prax Ausg K Kleintiere 

Heimtiere. 2016;44(1):53-8.  

Nourani H, Dehkordi HA, Soltani S, Khosravi M. First report of 

hepatic cysticercosis in a rook (Corvus frugilegus) 

(Passerifomes, Corvidae). Ann Parasitol. 2014;60:311-3. 

Nourani H, Pirali Kheirabadi KH, Rajabi H, Banitalebi A An 

unusual migration of Taenia hydatigena larvae in a lamb. Trop 

Biomed. 2010;27(3):651-6. 

Okello AL, Thomas LF. Human taeniasis: current insights into 

prevention and management strategies in endemic countries. 

Risk Manag Healthc Policy. 2017;10:107-16.  

O'Reilly A, McCowan C, Hardman C, Stanley R. Taenia serialis 

causing exophthalmos in a pet rabbit. Vet Ophthalmol. 

2002;5(3):227-30. 

Organic Livestock Research Group, VEERU, The University of 

Reading. Coenurosis [online]. University of Reading. 

Available at: http://www.organic-

vet.reading.ac.uk/Sheepweb/disease/coen/coen1.htm.* 

Accessed 8 Dec 2004. 

Oryan A, Akbari M, Moazeni M, Amrabadi OR. Cerebral and 

non-cerebral coenurosis in small ruminants. Trop Biomed. 

2014;31(1):1-16. 

Owen RR, Stringer RE. In vitro screening of potential ovicides. 

Ann Trop Med Parasitol. 1984;78(3):252-7. 

Pal S, Singh N, Chowdhury N, Huda F, Rao S. Cysticercosis: 

Reiterating the role of cytodiagnosis. Diagn Cytopathol. 

2017;45(11):971-5. 

Parija SC, Ponnambath DK. Laboratory diagnosis of Taenia 

asiatica in humans and animals. Trop Parasitol. 

2013;3(2):120-4.  

Payan-Carreira R, Silva F, Rodrigues M, dos Anjos Pires M. 

Cysticercus tenuicollis vesicle in fetal structures: report of a 

case. Reprod Domest Anim. 2008;43(6):764-6.  

https://www.who.int/taeniasis/resources/9290446560/en/


Taeniasis, Cysticercosis and Coenurosis 

Last Updated: March 2020 © 2005-2020 page 14 of 15 

Pintus D, Varcasia A, Dessì G, Tamponi C, Manunta ML, Carboni 

GA, Cancedda MG, Ligios C, Scala A. Atypical outbreak of 

acute coenurosis by Taenia multiceps in a sheep 

flock.Parasitol Res. 2018;117(6):1985-8.  

Poudel I, Sah K, Subedi S, Kumar Singh D, Kushwaha P, Colston 

A, Gauci CG, Donadeu M, Lightowlers MW. Implementation 

of a practical and effective pilot intervention against 

transmission of Taenia solium by pigs in the Banke district of 

Nepal. PLoS Negl Trop Dis. 2019;13(2):e0006838. 

Praet N, Rodriguez-Hidalgo R, Speybroeck N, Ahounou S, 

Benitez-Ortiz W, Berkvens D, Hul AV, Barrionuevo-

Samaniego M, Saegerman C, Dorny P. Infection with versus 

exposure to Taenia solium: what do serological test results tell 

us? Am J Trop Med Hyg. 2010;83(2):413-5. 

Public Health Agency of Canada. Pathogen Safety Data Sheets: 

infectious substances – Taenia saginata. Pathogen Regulation 

Directorate, PHAC; 2011 Dec.Available at: 

https://www.canada.ca/en/public-health/services/laboratory-

biosafety-biosecurity/pathogen-safety-data-sheets-risk-

assessment/taenia-saginata.html.  Accessed 20 Feb 2020.  

Ramnarine M. Cysticercosis in emergency medicine [monograph 

online]. eMedicine.com; 2016 May. Available at: 

https://emedicine.medscape.com/article/781845-overview.  

Accessed 24 Feb 2020.  

Raundrup K, Al-Sabi MN, Kapel CM. First record of Taenia ovis 

krabbei muscle cysts in muskoxen from Greenland. Vet 

Parasitol. 2012;184(2-4):356-8.  

Samannodi MS, Zhao A, Hasbun R. Use of ivermectin in 

neurocysticercosis: a case report. Am J Case Rep. 

2018;19:1378-81.  

Santosh T, Puneeta N, Patro MK, Gaikwad P. Fine needle 

aspiration as a diagnostic tool in cysticercosis: a case series. 

Med Case Rep. 2019;13(1):92.  

Sato MO, Sato M, Yanagida T, Waikagul J, Pongvongsa T, Sako 

Y, Sanguankiat S, Yoonuan T, Kounnavang S, Kawai S, Ito A, 

Okamoto M, Moji K. Taenia solium, Taenia saginata, Taenia 

asiatica, their hybrids and other helminthic infections 

occurring in a neglected tropical diseases' highly endemic  

area in Lao PDR. PLoS Negl Trop Dis. 2018;12(2):e0006260.  

Scandrett B, Parker S, Forbes L, Gajadhar A, Dekumyoy P, 

Waikagul J, Haines D. Distribution of Taenia saginata 

cysticerci in tissues of experimentally infected  cattle. Vet 

Parasitol. 2009;164(2-4):223-31.  

Schneider-Crease I, Griffin RH, Gomery MA, Dorny P , Noh JC, 

Handali S, Chastain HM, Wilkins PP, Nunn CL , Snyder-

Mackler N, Beehner JC(2), Bergman TJ . Identifying wildlife 

reservoirs of neglected taeniid tapeworms: Non-invasive 

diagnosis of endemic Taenia serialis infection in a wild 

primate population. PLoS Negl Trop Dis. 

2017;11(7):e0005709.  

Scott PR. Diagnosis and treatment of coenurosis in sheep. Vet 

Parasitol. 2012;189(1):75-8. 

Silva CV, Costa-Cruz JM. A glance at Taenia saginata infection, 

diagnosis, vaccine, biological control and treatment. Infect 

Disord Drug Targets. 2010;10(5):313-21. 

Silverman PH. Studies on the biology of some tapeworms of the 

genus Taenia: I. Factors affecting hatching and activation of 

taeniid ova, and some criteria of their viability. Ann Trop Med 

Parasitol. 1954;48:207-15. 

Singh AK, Singh SK, Prasad KN, Singh A, Bajpai A, Rahman M, 

Rai RP, Gupta RK, Tripathi M, Husain N. Evaluation of 

ELISA, neck muscle, tongue and eyelid examinations for the 

diagnosis of swine cysticercosis in a highly endemic area of 

north India. Exp Parasitol. 2013;134(3):313-7.  

Singh SK, Prasad KN, Singh AK, Gupta KK, Chauhan RS, Singh A, 

Avinash SinghRavi P. RaiBinod K. Pati. Identification of species 

and genetic variation in Taenia isolates from human and swine of 

North India. Parasitol Res.  2016;115(10):3689-93. 

Stĕrba J, Barus V. First record of Strobilocercus fasciolaris 

(Taenidae-larvae) in man. Folia Parasitol (Praha). 

1976;23(3):221-6. 

Subahar R, Hamid A, Purba W, Wandra T, Karma C, Sako Y, 

Margono SS, Craig PS, Ito A. Taenia solium infection in Irian 

Jaya (West Papua), Indonesia: a pilot serologicalsurvey of 

human and porcine cysticercosis in Jayawijaya District. Trans 

Roy Soc Trop Med Hyg. 2001;2001(95):388-90. 

Tappe D, Berkholz J, Mahlke U, Lobeck H, Nagel T, Haeupler A, 

Muntau B, Racz P, Poppert S. Molecular identification of 

zoonotic tissue-invasive tapeworm larvae other than Taenia 

solium in suspected human cysticercosis cases. J Clin 

Microbiol. 2016;54(1):172-4. 

Tellez-Zenteno JF, Hernandez-Ronquillo L. Epidemiology of 

neurocysticercosis and epilepsy, is everything described? 

Epilepsy Behav. 2017;76:146-50. 

Tembo A, Craig PS. Taenia saginata taeniosis: copro-antigen 

time-course in a voluntary self-infection. J Helminthol. 

2015;89(5):612-9.  

Tengsupakul S. Taenia infection [monograph online]. 

eMedicine.com; 2018 Jul. Available at: 

https://emedicine.medscape.com/article/999727-overview.  

Accessed 25 Feb 2020. 

Trevisan C, Johansen MV, Mkupasi EM, Ngowi HA, Forkman B. 

Disease behaviours of sows naturally infected with Taenia 

solium in Tanzania.Vet Parasitol. 2017;235:69-74.  

Trevisan C, Mkupasi EM, Ngowi HA, Forkman B, Johansen MV. 

Severe seizures in pigs naturally infected with Taenia solium 

in Tanzania. Vet Parasitol. 2016;220:67-71.  

Trevisan C, Sotiraki S, Laranjo-González M, Dermauw V, Wang 

Z, et al. Epidemiology of taeniosis/cysticercosis in Europe, a 

systematic review: eastern Europe. Parasit Vectors. 

2018;11(1):569.  

Tsubota K, Nakatsuji S, Matsumoto M, Fujihira S, Yoshizawa K, 

Okazaki Y, Murakami Y, Anagawa A, Oku Y, Oishi Y. 

Abdominal cysticercosis in a cynomolgus monkey. Vet 

Parasitol.  2009;161:339-41.  

Varcasia A, Tamponi C, Tosciri G, Pipia AP, Dore F, Schuster 

RK, Kandil OM, Manunta ML, Scala A. Is the red fox (Vulpes 

vulpes) a competent definitive host for Taenia multiceps? 

Parasit Vectors. 2015;8:491.  

Verster A. Preliminary report on the golden hamster as a definitive 

host of Taenia solium Linnaeus, 1758 and Taenia saginata 

Goeze, 1782. Onderstepoort J Vet Res. 1971;38:63-4. 

Webb C, Cabada MM. Intestinal cestodes. Curr Opin Infect Dis. 

2017;30(5):504-10.   

Whipp CJ, Daoust PY, Conboy G, Gelens H. Abdominal 

cysticercosis in a red fox (Vulpes vulpes). J Wildl Dis. 

2017;53(1):197-9.  

https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/taenia-saginata.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/taenia-saginata.html
https://www.canada.ca/en/public-health/services/laboratory-biosafety-biosecurity/pathogen-safety-data-sheets-risk-assessment/taenia-saginata.html
https://emedicine.medscape.com/article/781845-overview
https://emedicine.medscape.com/article/999727-overview


Taeniasis, Cysticercosis and Coenurosis 

Last Updated: March 2020 © 2005-2020 page 15 of 15 

White AC, Coyle CM, Rajshekhar V, et al. Diagnosis and treat- 

ment of neurocysticercosis: 2017 clinical practice guidelines 

by the Infectious Diseases Society of America (IDSA) and the 

American Society of Tropical Medicine and Hygiene 

(ASTMH). Clin Infect Dis. 2018;66:1159-63. 

Wilcox RS, Bowman DD, Barr SC, Euclid JM. Intestinal 

obstruction caused by Taenia taeniaeformis infection in a cat. 

J Am Anim Hosp Assoc. 2009;45(2):93-6. 

Williams GF, Colli CW, Leid RW, MacArthur R. The effects of 

bunamidine hydrochloride on the infectivity of taeniid ova. J 

Parasitol. 1973;59(6):1141-4. 

Williams JF, Zajac A. Diagnosis of gastrointestinal parasitism in 

dogs and cats. St. Louis, MO: Ralston Purina; 1980. Cestodes; 

p. 7-15. 

Wunschmann A, Garlie V, Averbeck G, Kurtz H, Hoberg EP. 

Cerebral cysticercosis by Taenia crassiceps in a domestic cat. 

J Vet Diagn Invest. 2003;15:484-8. 

World Organization for Animal Health (OIE) . Manual of 

diagnostic tests and vaccines for terrestrial animals [online]. 

Paris: OIE; 2018. Cysticercosis. Available at: 

https://www.oie.int/fileadmin/Home/eng/Health_standards/tah

m/3.09.05_CYSTICERCOSIS.pdf.  Accessed 15 Feb 2020. 

Yamazawa E, Ohno M, Satomi K, Yoshida A, Miyakita Y, 

Takahashi M, Satomi N, Asanome T, Maeshima A, Shiotsuka 

M, Iwata S, Yamasaki H, Morishima Y, Sugiyama H, Narita 

Y. First case of human neurocoenurosis caused by Taenia 

serialis: A case report. Int J Infect Dis. 2020 Jan 9. [Epub 

ahead of print]  

Yaqoob N, ul Haq E, Thomali K, Kamran A, Zaharani A. 

Cysticercosis of soft tissue. J Pak Med Assoc. 2009;59(2): 

108-10. 

Yu HJ, Ahn CS, Lim S, Kim JG, Kim MS, Chae SW, Yeom JS, 

Joo EJ, Sohn WM, Kwon MJ. Biliary taeniasis with 

cholecystitis: an unusual case of Taenia solium infection with 

a literature review. Am J Trop Med Hyg. 2019;100(1):135-9.  

Zammarchi L, Bonati M, Strohmeyer M, Albonico M, Requena-

Méndez A, Bisoffi Z, Nicoletti A, García HH, Bartoloni A; 

COHEMI Project Study Group. Screening, diagnosis and 

management of human cysticercosis and Taenia solium 

taeniasis: technical recommendations by the COHEMI project 

study group. Trop Med Int Health. 2017;22(7):881-94.  

Zhang XY, Jian YN, Duo H, Shen XY, Ma YJ, Fu Y, Guo ZH. 

Coenurosis of yak, Bos grunniens, caused by Taenia 

multiceps: a case report with molecular identification in 

Qinghai Tibetan Plateau area, China. Korean J Parasitol. 

2019;57(4):423-7.  

Ziaei M, Elgohary M, Bremner FD. Orbital cysticercosis, case 

report and review. Orbit. 2011;30(5):230-5.  

Zou Y, Wang F, Wang HB, Wu WW, Fan CK, Zhang HY, Wang 

L, Tian XJ, Li W, Huang MJ. Disseminated cysticercosis in 

China with complex and variable clinical manifestations: a 

case series. BMC Infect Dis. 2019;19(1):543.  

 

 

* Link defunct 

 

https://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/3.09.05_CYSTICERCOSIS.pdf
https://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/3.09.05_CYSTICERCOSIS.pdf

	Taeniasis, Cysticercosis and Coenurosis
	Importance
	Etiology
	Species Affected
	Taenia saginata, T. solium and T. asiatica (cysticercosis)
	Taenia crassiceps (cysticercosis)
	Taenia hydatigena (cysticercosis)
	Taenia ovis and Taenia krabbei (cysticercosis)
	Taenia pisiformis (cysticercosis)
	Taenia martis and Versteria mustelae (cysticercosis)
	Hydatigera taeniaeformis (cysticercosis)
	Taenia multiceps (coenurosis)
	Taenia serialis, T. brauni and T. glomeratus (coenurosis)
	Zoonotic Potential

	Geographic Distribution
	Transmission and Life Cycle
	Definitive Hosts - Taeniasis
	Intermediate hosts –  Cysticercosis and Coenurosis

	Disinfection

	Infections in Animals
	Incubation Period
	Clinical Signs
	Taeniasis
	Cysticercosis and coenurosis

	Post Mortem Lesions
	Taeniasis
	Cysticercosis and coenurosis

	Diagnostic Tests
	Treatment
	Control
	Disease reporting
	Prevention

	Morbidity and Mortality

	Infections in Humans
	Incubation Period
	Clinical Signs
	Taeniasis
	Cysticercosis and coenurosis

	Diagnostic Tests
	Taeniasis
	Cysticercosis
	Coenurosis

	Treatment
	Prevention
	Morbidity and Mortality

	Internet Resources
	Acknowledgements
	References

