
In ternationa l
Scholars
Journa ls

 

International Journal of Histology and Cytology ISSN 2447-9535 Vol. 6 (1), pp. 001-005, January, 2019. Available 
online at www.internationalscholarsjournals.org © International Scholars Journals 

 

Author(s) retain the copyright of this article. 
 
 

 

Review 

 

Potentials of ultrasound in the assessment of 
appearances and immunopathological reactions that 

are caused by parasitic infestations  
 

A. C. Ugwu1, C. C. Ohagwu2, A. C. Anakwue3 and O. F. Erondu4
 

 
1
Radiography Department, Nnamdi Azikiwe University Nnewi Campus, Anambra State, Nigeria. 

2
Department of Medical Radiography, University of Maiduguri, Borno State, Nigeria. 

3
Department of Medical Radiography, University of Nigeria, Enugu campus, Nigeria. 

4
Department of Physics, Rivers State University of Science and Technology, Nigeria. 

 
Accepted 19 October, 2018 

 
This paper is intended to improve the knowledge of sonographers and clinicians on the potentials of 
ultrasound in the assessment of appearances and immunopathological reactions that are caused by 
parasitic infestations. Sonograpic appearances in and of Schistosoma haematobium, Ascaris 
lumbricoides, Colon taeniasis, Cysticercus cellulosae, Dracunculus medinesis and Echinococcus 
granulosus infestation were reviewed. Pertinent sonographic features were pointed out. 
Ultrasonography plays an important role in establishing the diagnoses of S. haematobium, A. 
lumbricoides, C. taeniasis and C. cellulosae infestation. Ultrasonography is used in visualizing calcified 
D. medinesis in muscles and evaluation of echinococcal infestations. The use of ultrasonography in 
evaluation of some parasitic infestation benefits from an understanding of multiple sonographic 
appearances (echinococcosis) and the immunological changes associated with the death of parasites 
in the muscle (cysticercosis) 
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INTRODUCTION 

 
A parasite is an organism, such as a single- celled 
animal, protozoa or worm, which survives by living inside 
another, usually a much larger organism (the host) 
(Piessences, 1997). Parasitosonography is a word coined 
and first used by the lead author (AC) during a clinical 
discussion. It is the sonographic examination of parasites 
and the immunopathological reactions of the body 
(organs) occasioned by parasitic infestations.  

Parasitic infestations are common in rural Africa, Asia 
and South America but are rare in developed countries. 
However, people from developed countries who visit 
developing countries can be infested with parasites.  
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Sonographic appearances of parasitic infestations are a 

rare occurrence in clinical ultrasound practice and ex-
pectedly there is paucity of knowledge and awareness in 
this aspect of ultrasound among sonographers and 
referring clinicians alike.  

We describe the sonographic appearances of and in 
Schistosoma haematobium, Ascaris lumbricoides, Colon 
taeniasis, Cysticercus cellulosae, Dracunculus medinesis 
and Echinococcus granulosus infestations. 

 
Schistosom haematobium 

 
Schistosomiasis or bilharziasis is a chronic trematode 
infestation caused largely by 3 species: Schistosoma 
mansoni, Schistosoma Japonicum, S. haematobium 
(Warren, 1984). Infestation occurs on entry into fresh 



 
 
 

 

water containing the larvae (cercariae) emitted by snail, 
the intermediate host. The cercariae penetrates the skin 
and the immature parasites (Schistosomula) migrate via 
the lungs and liver to their final habitat in the veins of the 
intestine and urinary bladder. S. haematobium causes 
symptoms in the genitourinary system or lower colon and 
rectum. In S. haematobium infestation, terminal haematu-
ria, occasional dysuria and urinary frequency are the 
common clinical symptoms found. The 1-2 cm long adult 
male and female worms, which remain “in copulo” for 
many years do not themselves multiply within the human 
definitive host but produce a large number of eggs many 
of which are trapped within the tissues primarily in the 
intestine and liver or the urinary tract (submucosa of the 
bladder and to a lesser extent can be found in the 
muscular and subserous layers of the ureters). Immuno-
logical reactions to the eggs result in granulomatous 
inflammation and fibrosis obstructing blood flow within the 
liver or urine flow from the ureters. The appearance of 
Symmer’s fibrosis on ultrasound is pathognomic of 
bilharziasis (Dear, 2006). Calcification is the most impor-
tant single diagnostic finding in schistosomiasis (Edward, 
1980). It is very common in the urinary bladder, less 
frequently in the lower ureters and in the advance 
disease it may involve the whole length of the ureters. 
Ultrasound scan of the urinary bladder usually demon-
strates some intravesical, multiple, linear, immobile and 
seemingly confluencing echogenic structures (plaques). 
 
 

Ascaris lumbricoides 

 

Roundworm infestation, one of the most common helmin-
thic diseases worldwide is caused by A. lumbricoides, 
one of the largest parasites that infest human bowel 
(Mahmood et al., 2001). Humans become infested with A. 
lumbricoides by ingesting water, food or soil contami-
nated by faeces containing the larvae. The Ascaris larvae 
in the bowel pass through the intestinal wall into the 
venous system, and when they get to the lungs, the 
larvae penetrate into the airspace and are conveyed up 
the trachea into the oesphagus and then swallowed. 
These larvae mature into adult worms in the jejunum, 
where they mate and produce eggs. These eggs are 
excreted in the faeces and are infective to humans, thus 
completing the cycle (Arean and Crandall, 1971; Reeder 
and Palmer, 1994; Ozmen et al., 1995; Reeder, 1998; 
Palmer and Reeder, 2000). An adult worm measure 15 to 
35 cm in length and 2 to 6 mm diameter. The worm has 2 
outer coverings the cuticle and hypodermis; an inner 
layer contains many contractile muscles with a central 
alimentary tube (Arean and Crandall, 1971).  

In ultrasonography of fluid-filled small intestine, Ascaris 
has been described as a “winding highway” or “parallel 
lines” (Peck, 1990; Brazilai and Khamaysi, 1996; 
Hoffmann et al., 1997) Ultrasonographic diagnosis is 
based on the delineation of a tubular filling defect, “3-line” 
or “4-line” signs on the longitudinal scan, and a doughnut 

  
  

 
 

 

– like cross sectional appearance of the worms in the 
intestines. Ultrasonographic findings depend on the 
worm’s orientation to and the resolution of the transducer, 
the presence or absence of fluid around the worm, the 
part of the worm imaged (head or body), and whether the 
worm is dead or alive (Mahmood et al., 2001). Using a 
3.7 MHz transducer, the body of a worm is seen as 
parallel echogenic bars separated by an anechoic area 
representing the fluid-filled alimentary tube of the worm. 
This feature has been described as a “triple line” sign 
(Hoffmann et al., 1997). When a 7.5 MHz transducer was 
used, the worm appeared as 4 parallel lines separated by 
3 anechoic bands. Each echogenic bar seen when using 
the 3.5 MHz transducer was resolved into 2 thin lines 
when the 7.5 MHz transducer was used. When the worm 
swallowed, the most central anechoic area could be seen 
to enlarge, indicating that the alimentary tract was located 
in this area. Also, the anechoic alimentary canal becomes 
temporarily echogenic during the act of swallowing. In the 
transverse section, a worm had a small, doughnut-like 
appearance with 2 to 3 mm thick echogenic rim and a 
thin-walled rim on high frequency imaging (Mahmood et 
al., 2001). If there was no fluid around the worm, the wall 
of the host’s intestine added 1 to 2 additional lines on 
both transducer frequencies. Some worms showed 
serpentine movements. Sonographic examination of the 
patients in left lateral decubitus after ingestion of water 
improved detection and visualization of the worms in 
some cases (Mahmood et al., 2001). Hydrocolonography, 
scanning after filling the colon with water, has been 
described by other workers (Hoffmann et al., 1997). 
 

Certain objects in the abdomen can give an Ascaris – 
like appearance on ultrasonography. For example, a 
nasogastric or jejunal feeding tube, a surgical drainage 
tube, a ventriculoperitoneal shunt, or even a normal small 
bowel during peristalsis may mimic Ascaris on abdominal 
sonography (Cremin, 1982). With the knowledge of the 
patient’s history and careful scanning, confirmation may 
be obtained by provoking worm movement by transducer 
pressure or demonstrating swallowing by the worm. 
Sugary diet (solution) and banana are equally thought to 
provoke this movement.  

Intestinal sonography is not a substitute for the much 
simpler methods of inspection of faeces, laboratory 
parasitological faecal examination and plain abdominal 
radiography for screening patients for Ascaris infestation 
when tubular soft tissue density filling defects may be 
seen within the bowel gas. The parasite may be found in 
biliary organs and Wirsung duct and occasionally can be 
detected in a calcified state in the common bile duct in 
obstructive icterus (Leung et al., 1987; Price and Leung, 
1988). 
 
 

Colon taeniasis 

 
Modern ultrasonographic equipment using convex or 
linear probes of 5 or 7 MHz enables high quality analysis 



 
 
 

 

of the intestinal wall and intraluminal content (Fabinjanic 
et al., 2001). If an abdominal ultrasonographic examina-
tion does not show abnormalities, then a repeat 
examination after adequate patient preparation (deaera-
tion and filling intestine with liquid is warranted) (Limberg, 
1989; Oberg, 1996; Van Ruysseult and Pauls, 1996; 
Northover, 1997).  

Statmann (1991) presented a case of ultrasonogra-
phically detected taeniasis in the small intestine in a 
patient who has been prepared for ultrasonographic 
examination by per oral application of hyperosmolar 
solutions. He described the finding of taeniasis as a 
double intraluminal reflection, which thickness varied 
according to maturity of the parasite. This finding in 
patients, even when there are negative results of parasi-
tologic examinations and initial therapaeutic failure, 
should lead to the administration of barium enema, which 
is confirmatory. Parasitologic analysis of proglottids 
passed in the stool after administration of niclosamide, 
equally, would reveal the mature form of the beef 
tapeworm (Taenia saginata). 
 
 

Cysticercus cellulosae 

 

Cysticecosis is an infestation with the larval (C. cellulsae) 
stage of T. solium (adult pork tapeworm). Following the 
ingestion of the ova of T. solium by man, the embryos 
develop in the human intestinal tract. They penetrate 
through the mucosa and enter the blood stream to 
become distributed round the body. Some of them enter 
the muscle where they live for years in an encapsulated 
state. When they die the cysts slowly calcify. The calcified 
cysts produce oval structures, 10 to 15 mm long and 2 to 
3 mm broad (Starer, 1980). They (larvae) may be 
associated with cysts in the brain, meninges, and eyes, 
which together constitute 86% of the cases (Sidhu et al., 
2002). The rest are found in the muscles, heart, lungs 
and peritoneum (Piessences, 1997). Cases in the 
maxillofacial region, including the tongue and cheek 
muscles are rarely reported (Timosca and Gavrileta, 
1974; Kinnman et al., 1976; Tschen, 1981). Sonography 
of an affected area reveals a homogenous, will defined 
hypoechoic lesion, possibly with an anechoic and a 
hyperechoic speck suggesting a calcified scolex (Sidhu et 
al., 2002).  

The adult tapeworm measures 8-10 feet in length 
(Piessences, 1997). Usually the humans are the definitive 
host for T. solium. When poorly cooked pork containing 
the larva is ingested by man, the cyst wall is destroyed by 
gastric enzymes, releasing the scolex that passes into the 
small intestine, where it becomes fixed. Embryonated 
eggs and gravid proglottids are released in the faeces, 
deposited on the soil and later ingested by the 
intermediate host, pig. After passage into the duodenum, 
the larvae hatch from the eggs, penetrate the wall of the 
small intestine and are carried by blood or lymph to 
various body tissues of the pig. If humans ingest under- 

 
 
 
 

 

cooked pork, the cycle starts again. Man may also act as 
the intermediate host; the eggs reach the stomach either 
when a person swallows them or when proglottids (egg – 
containing sections) are regurgitated from the intestine to 
the stomach (Piessences, 1997).  

They penetrate the intestinal wall and travel to the 
muscles, internal organs, brain and tissues under the 
skin, where they form live cysts. Live cysts cause only a 
mild tissue reaction; whereas dead ones invoke a vigo-
rous reaction (Piessences, 1997). Live cysticerci actively 
evade immune recognition and do not cause inflamma-
tion; however, during the death of larvae, leakage of 
liquid from the cysts may trigger off acute inflammatory 
response. According to Scully et al. (1994) the inflamma-
tory response may appear as a surrounding hyperechoic 
lesion in the muscle. 
 

 

Drancunculus medinesis (GUINEA WORM) 

 

This parasite, which enters the human body through 
drinking water, becomes visible on radiographs only 
when it undergoes calcification after its death (Starer, 
1980). It produces an elongated coiled strip of calcium 
density in muscles on radiographs. This may be crushed 
after sometime by muscular action into a round irregular 
mass. It could incidentally be picked during soft tissue 
scanning with a suitable transducer. 
 
 

Echinococcus granulosus 

 

E. grandulosus causes cystic echinococcosis (cystic 
hydatid disease). The characteristic cysts are usually 
located in the liver (60 - 75%), lung, (15 - 20%), and the 
remainder of the body (10 - 15%), most commonly the 
brain, bone and mediastinum (Sinner, 1997). Only 0.2 to 
0.9% of all echinococcal cysts have been reported in the 
female pelvis, with most located in the ovary, parame-
trium, or adnexae and occasionally in the omentum with 
adherence to the pelvic organs (Geogakopoulos et al., 
1980; Baba et al., 1991). According to Manterola et al. 
(2004), the natural history of Echinococcus in pregnant 
women is not well understood due to its low prevalence 
rate. In addition, there are few cases reported in the lite-
rature and related knowledge is scarce (Semeschyshy, 
1970; Bickers, 1970; Rahman et al., 1982; Kekioh et al., 
1992; Blochele et al., 1993; Golaszewshi et al., 1995; 
Van Vliet et al., 1995).  

Sonography of the pelvis in a patient with the mass 
reveals a hypoechoic mass with thin, smooth wall and 
multiple thin internal septations (Ranzini et al., 2002). It 
may have different appearances in the female pelvis. 
Hepatic or pelvic echinoccocosis can range from cystic 
lesions (Birkhoff and McClennan, 1973; el Fortia et al., 
1999), multilocular lesion with a few internal septa (Aksu 
et al., 1997), solid lesion (Diaz-Recasens, 1998), multi-
cystic lesions (Hiller et al., 2000), and lesions with unusual 



 
 
 

 

double layered or calcified walls (Perkindi and Tenekeci, 
1997; Diaz-Recasens et al., 1998; el Fortia et al., 1999).  

In the pelvis, the echinococcal cysts can be mistaken 
for other benign processes, including benign ovarian 
tumuors, haemorrhagic ovarian cysts and uterine myo-
mas (Starer, 1980). The source of this parasite is dog 
faeces and its entry route is the mouth (Piessences, 
1997). 

 

CONCLUSION 

 
High-resolution sonography, being noninvasive and non-
ionizing, plays an important role in the investigation of 
patients with S. haematobium, A. lumbricoides, C. 
taeniasis, C. cellulosae, D. medinesis and E. granulosus. 
If lesions with the sonomorphologic signatures described 
above are encountered on sonography, the suggestions 
of these parasites should be accordingly considered high. 
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