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 The term Helminthes means Worms 

 It comprises of two phyla: 

 1)Phylum: Nematode (True round worms) 

 2)Phylum: Platyhelminthes (Flat worms) 

 This phylum includes two classes 

 1- Class: Trematoda (Flukes) 

 2- Class: Cestoda (Tape worm) 



 Cestodes (Tapeworms) 

 The cestodes, or tapeworms, constitute another class of 
the phylum Platyhelminthes. Adult cestodes are 
segmented worms. The cestodes exhibit two unique 
morphological features; they all possess flat, ribbon like 
bodies and lack an alimentary canal. The adult stages 
live in the small intestine of the definitive host.  

 These worms vary in length from a few millimeters 
(Echinococcus granulosus) to several meters (Taenia 
saginata) depending on the species. The body of the 
cestode can be divided into three main regions: 



 1.The scolex (plural: scolices): the anterior part of the worm 
by which the worm attaches itself to the intestinal wall. 
Usually it has suckers and sometimes hooks for this purpose. 

 2. The neck (growth region): the part immediately posterior 
to the scolex and from which the tapeworm segments 
(proglottids) develop. 

 3.The strobila (body segments): this part comprises the 
chain of segments (proglottids). Each segment is 
hermaphrodite containing both male and female reproductive 
organs, which open at a common genital pore. The segments 
closest to the neck are called immature segments, in which 
the reproductive structures are not completely developed. 
Segments in which either set of genitalia are fully developed 
are called mature. The segment which contains the uterus 
(which contains large numbers of eggs) is termed gravid. 









 1. Taenia saginata (beef tapeworm) 

 Definitive host: humans 

 Intermediate host: cattle 

 Larva: Cysticercus bovis 

 This tapeworm is the most common adult worm found 
in humans. More than 60 million people are infected 
with T. saginata worldwide and it has a cosmopolitan 
distribution, but is more common in developing 
countries where hygiene is poor and the inhabitants 
have the customs of eating raw or poorly-cooked meat. 



 Morphology 

 Eggs: The eggs are usually spherical and are yellow-brown 
and measure 35 x 45 μm. The shell is thick and radially 
striated. They contain a six-hooked oncosphere (embryo). 
The eggs are routinely found in the stool . 

 Larva: A cysticercus (Cysticercus bovis) is a fluid-filled 
bladder-like cyst into which one protoscolex is invaginated. 
It occurs in vertebrate intermediate hosts only. The 
cysticerci are found in the intramuscular connective tissues 
and usually found in tongue, heart and muscles. 

 Adult worm: This worm can be up to 4 to 6 meters long 
and 12 mm in width. It has a pearshaped head (scolex) 
with four suckers but no hooks or rostellum . It has a long 
flat body with several hundred segments (proglottids). 
Each segment is about 18 x 6 mm with a branched uterus 
(15-30 branches). 



 Diagnosis 

 Diagnosis of intestinal taeniasis can be made by 
recovery of the characteristic eggs in the stool. 

 However, the eggs of T. solium and T. saginata are 
identical and diagnosis is made by the recovery of the 
segments or scolex . 

 

 Treatment and control 

 Praziquantel is the drug of choice for both T. saginata 
and T. solium. Cattle should not be allowed to graze on 
ground contaminated by human feces. 



T. Saginata  
(Cysticercus) 



 2. Taenia solium (pork tapeworm) 

 Definitive host: man 

 Intermediate host: pig 

 Larva: Cysticercus cellulosae. 

 Morphology 

 Adult worm: The pork tapeworm has a worldwide 
distribution and it is an important human parasite where 
raw or poorly cooked pork is eaten. T. solium is slightly 
smaller than T. saginata.  

 It has a globular scolex with four suckers and a circular row 
of hooks (rostellum) that gives it a solar appearance . 
There is a neck and it has a long flat body (several meters 
in length). The proglottids are 5 x 10 mm with a 7-12 
branch uterus. 



 Eggs: The eggs are usually spherical and are yellow-brown 
and identical to those of T. saginata. They contain a six-
hooked oncosphere (embryo). In contrast to T. saginata, the 
eggs of T. solium are infectious for humans and 
consequently all clinical specimens containing proglottids 
and /or eggs should be handled very carefully in order to 
avoid accidental ingestion of infective eggs and resulting 
cysticercosis. 

 

 Larva: A cysticercus (Cysticercus cellulosae) is a fluid-
filled bladder-like cyst into which one protoscolex is 
invaginated. It occurs in both humans and pigs. The 
cysticerci are found in the subcutaneous and intramuscular 
tissues, eye, brain, and other body sites. 



T. saginata has 15 to 20 branches 
and no hooks in the scolex. 

T. solium has 7 to 13 branches 
and 4 hooks in the scolex. 



 Cysticercosis 

 T. solium eggs can also infect humans and cause 
cysticercosis (larval cysts in lung, liver, eye and brain) 
resulting in blindness and neurological disorders. In 
some countries, cerebral cysticercosis may account for 
up to 20% of neurological cases.  

 Ocular cysticercosis occurs in about 2.5% of patients 
while muscular cysticercosis is about 10%. 
Cysticercosis symptoms are a result of 
inflammatory/immune responses. Antibodies are 
produced in cysticercosis and are useful 
epidemiological tools. 



 Diagnosis 

 Diagnosis is based on the recovery of eggs or proglottids in 
stool. The diagnosis of cysticercosis depends upon serology 
(presence of antibodies). Magnetic Resonance Imaging 
(MRI) scan may reveal the presence of lesions in the brain. 
Calcified cysticerci in muscles are usually appear 3-5 years 
after the initial infection. 

 

 Treatment and Control 

 Praziquantel is the drug of choice. 

 A careful inspection of beef and pork, proper cooking or 
freezing of meat are effective measures due to the fact that 
cysticerci can be killed at temperatures below -10o C and 
above 50o C. 



T. Solium 
 (Cysticercus) 



 Echinococcus granulosus (hydatid disease/hydatidosis) 

 The genus Echinococcus contains four species (E. granulosus, 
E. multilocularis, E. vogeli and E. oligarthrus) for which 
humans are hosts to the larval stage, or hydatid. The final 
host of Echinococcus is always a carnivore and the degree of 
host specificity expressed is far greater than at the 
intermediate host level.  

 Although hydatid disease, hydatidosis and echinococcosis are 
all terms used to refer to infection with the metacestode 
(hydatid cyst), the terms hydatid disease and hydatidosis 
should be restricted to infection with the metacestode, and 
echinococcosis to infection with the adult stage. In Iraq, 
hydatidosis is the most common helminthic zoonosis, which 
affects humans and a wide range of livestock species, with a 
major medical, social and economical burden (Molan et al., 
1989, 1990, 1992; Molan, 1993). 



Echinococcus spp 



 Morphology 

 Echinococcus granulosus is the smallest tapeworm (3 to 9 
mm long). The body consists of a scolex, neck and usually 
three segments (immature, mature and gravid). The eggs 
are very similar to those of Taenia. The eggs of E. 
granulosus contain an embryo called oncosphere or 
hexacanth because it bears six hooklets. 

 Diagnosis 

 Intradermal (Casoni) test with hydatid fluid is useful. 
Pulmonary cysts and calcified cysts can be visualized by 
radiographic examination. Antibodies against hydatid fluid 
antigens have been detected in a sizable population of 
infected individuals by ELISA, indirect hemagglutination 
test or pentonite fluctuation (PF) test. 







 Treatment and control 

 Surgical removal of cyst or inactivation of hydatid sand 
by injecting the cyst with 10% formalin and its removal 
within five minutes are very effective methods. It has 
been claimed that a high dose of Mebendazole results 
in some success. Preventive measures involve avoiding 
contact with infected dogs and cats, deworming them 
periodically, and no feeding of sheep viscera to dogs 
and other canids. 

 


