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Abstract
To report the radiological features of intestinal ascariasis and to review the clinical implications of this re-emerging disease 
for adult population of the USA. This retrospective observational study involved 12 adult patients, whose radiological exami-
nations disclosed unsuspected presence of ascaris in their intestinal tract. They were evaluated by computed tomography of 
the abdomen with oral contrast, small bowel series with barium, and magnetic resonance enterography. This series included 
7 men and 5 women, who ranged in age from 19 to 72 years (mean age 48 years). The typical configuration of ascaris within 
the bowel loops was demonstrated on CT of the abdomen in 5 patients, small bowel examination with barium in 3, and by 
MR enterography in another 4 cases. Our study highlights the radiological appearances of intestinal ascariasis and the clini-
cal implications of this resurging disease. The practicing radiologists should be aware of these findings, particularly when 
examining patients who have immigrated from or traveled to the endemic regions.
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Introduction

Ascariasis is the most common form of soil-transmitted 
worm infestation in the world, affecting an estimated 1.2 bil-
lion people in the tropical regions of Asia, Africa, and Latin 
America [1, 2]. It had been estimated previously that nearly 
4 million people in the USA were infected with ascaris, but 
the majority of them either lived in the Southeastern States 
or they were immigrants from developing countries with 
a high prevalence of this disease. However, ascariasis had 
become very uncommon in the USA over the past several 
decades because of the improved sanitation, hygiene prac-
tices, and public health programs [1–3].

Almost all of the published reports about ascariasis in 
English medical literature of the last 20 years involved 
patients from countries in the endemic areas [3–8]. One 
exceptional case was an African–American native of New 

York, who had contracted this infestation during frequent 
visits to South Carolina [9]. It should be noted that the 
Southeastern States with their humid temperate climate 
would be an area susceptible to this disease, particularly 
because the global warming has further expanded the natural 
habitat of this parasite.

Several recent reports have raised concern about the 
resurgence of ascariasis among the population of the USA 
[2, 10–18]. The contributing factors that are mentioned 
in these publications include large number of immigrants 
and refugees from the endemic areas who may transmit the 
infection to others [11–15], international travel by tourists, 
expatriates and military personnel living abroad, increased 
consumption of organic produce that can be contaminated 
by fertilizers containing fecal matter or raw sewage [1–4, 
19], poverty and unsanitary living condition of homeless 
individuals [16, 17], and spread of infestation by homosexu-
als [18].

The aim of this article is to report our experience with 
12 patients whose radiological studies revealed unsuspected 
intestinal ascariasis and to review the pertinent literature 
regarding the clinical implications of this re-emerging 
disease.
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Methods

We retrospectively reviewed the medical and radiologi-
cal records of 12 adult patients, in whom one or several 
elongated tubular structures consistent with configuration 
of round worms had been visualized within their intestinal 
lumen.

This series consisted of 7 men and 5 women, who 
ranged in age from 19 to 72 years (mean age 48 years). 
They were evaluated by computed tomography (CT) of 
the abdomen with oral and intravenous contrast material 
in 5 patients. Small bowel examination with barium was 
done in 3 and with Gastrografin in another patient and 
compression spot films were obtained during their fluoro-
scopic evaluation.

Magnetic resonance (MR) enterography was carried out 
in 4 patients, using General Electric 1.5 T equipment after 
oral administration of 0.5 to 1.0 l of low-concentration 
barium sulfate suspension (VoLumen) and intravenous 
injection of 1  mg glucagon. Multiplanar and multise-
quence MR images were then acquired prior to and fol-
lowing enhancement with intravenous gadolinium-based 
contrast material. We used the same technique and pro-
tocol as described in detail by other authors [20], but the 
particular MR pulse sequences were mostly T2 weighted 
with fat suppression as listed in the captions of illustrated 
cases. These imaging studies had been performed during 
the period 2010–2019 at our University Medical Center.

Results

Abdominal CT findings

The presence of unsuspected ascaris in the intestinal tract 
of 5 patients was demonstrated on CT of the abdomen. 
Their clinical histories and demographics are briefly men-
tioned to highlight the primary reason for the radiological 
examinations.

A 66-year-old Filipino man with prostate cancer was 
referred for CT of the abdomen with oral and intravenous 
contrast in order to stage the tumor prior to treatment. 
The obtained images disclosed two ascaris in the proximal 
loops of jejunum (Fig. 1).

A 20-year-old American student had returned from a 
6-month service with the U.S. Peace Corp in Africa, com-
plaining of cramping abdominal pain, nausea, vomiting, 
and weight loss. His CT images showed ascaris in the jeju-
num and gallbladder (Fig. 2A). Ultrasound evaluation of 
the gallbladder confirmed a single ascaris within its lumen. 
The patient was then given 120 ml of Gastrografin to drink 

and subsequent fluoroscopic study revealed several intes-
tinal worms (Fig. 2B).

The other 3 male patients had CT examination because 
of recurrent abdominal pain, obstructive symptoms, or 
follow-up of prior intestinal surgery. In each of them the 
intraluminal contrast outlined one or several ascaris worms 
(Fig. 3A–C).

Findings on small bowel series

Small bowel examinations with barium had been performed 
in 3 patients, whose main complaints were recurrent abdomi-
nal pain, diarrhea, and weight loss. They included a 23-year-
old Mexican woman with intermittent colicky pain that was 
thought initially to be caused by peritoneal adhesions after 
her open cholecystectomy (Fig. 4A), a 46-year-old man who 
had been a recent immigrant from Afghanistan (Fig. 4B), 
and a 36-year-old homosexual man with history of AIDS and 
intestinal cryptosporidium infection. It is of interest to note 
that at the time of fluoroscopy all 3 patients admitted that 

Fig. 1   CT images of intestinal ascariasis in a Filipino man. A Axial 
view shows a worm in the jejunum (arrow). B Coronal view demon-
strates the long body of an ascaris with its opacified intestine (large 
arrow) and another one in cross-section (small arrow)
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they had been treated for ascariasis during their childhood, 
but were unaware of its recurrence.

Findings on MR enterography

MR enterography was carried out in 4 patients for further 
evaluation of their already known intestinal diseases. A 
32-year-old Arab woman with prior subtotal colectomy and 
an ileo-sigmoid anastomosis for Crohn’s colitis presented to 
the Emergency Department because of an acute episode of 
abdominal pain and diarrhea. MR enterography disclosed 
recurrent inflammation of distal ileum and a tubular structure 
suggestive of an ascaris in the proximal jejunum (Fig. 5A, 
B). Another MR enterography performed 1 year later again 
showed similar worms in the small bowel (Fig. 5C, D).

A 67-year-old woman with longstanding Crohn’s disease 
of distal ileum underwent MR enterography for recurrent 
symptoms. It showed some parts of a dead ascaris in the 
descending colon and sigmoid, most likely being discharged 
there by the large volume of administered fluid during the 
procedure (Fig. 6A, B).

MR enterography in a 19-year-old girl with early 
Crohn’s disease of distal ileum demonstrated several 
worms in the proximal jejunum and ileum (Fig. 7A, B).

Fig. 2   A CT of the abdomen in this American student shows one 
ascaris in the jejunum (white arrow) and some others in cross-section 
(small black arrow). There is also an ascaris within the gallbladder 
(large black arrow) that was confirmed by sonography. B Small bowel 
examination with Gastrografin clearly shows several worms in the 
jejunum

Fig. 3   CT demonstration of ascariasis in 3 different patients. A One 
worm is seen longitudinally (small arrows) and another in cross-sec-
tion (large arrow). B The body of one ascaris is partly visible (long 
arrow), while the cross-section of another one is seen with opacified 
gut in its center (short arrow). C CT image shows a juvenile ascaris 
in the distal duodenum (arrow), but several similar worms were also 
present within the distended small bowel loops
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The oldest patient in this series was a 72-year-old woman 
with prior liver transplant for cirrhosis, who had MR enter-
ography for the staging of her newly diagnosed colon car-
cinoma. Incidentally demonstrated abnormality was the 
presence of suspicious worms in jejunal loops (Fig. 8A, B).

It should be noted that 2 of these patients had prior CT 
enterography for the evaluation of their inflammatory bowel 
disease. However, the low-density fluid used to distend the 
small bowel loops made it difficult to visualize the presence 
of any intraluminal worm.

The referring physicians of 8 patients were informed 
about the radiological findings of intestinal ascariasis, thus 
prompting subsequent stool tests for parasite ova and treat-
ment with Albendazole. However, follow-up small bowel 
series were not performed to document the actual disap-
pearance of these worms. It should also be noted that the 
radiology reports in 4 patients who had MR enterography 
had not mentioned the presumptive diagnosis of ascariasis. 

This finding was first recognized during our retrospective 
review of 160 MR enterography examinations performed 
during the past decade.

Discussion

Radiological studies can play an important role in the detec-
tion of unsuspected ascariasis at this time of its apparent 
resurgence, as evident by our experience and other pub-
lished reports [4, 6, 21, 22]. The most accurate method for 
demonstrating the actual size and number of these worms 
is the small bowel examination with barium or Gastrografin 
(Figs.  2B, 4), although this technique has been largely 
replaced by CT and MR enterography [20, 23–25].

Ascaris usually inhabits in the loops of jejunum, but can 
also migrate into the biliary and pancreatic ducts, stomach, 
colon, appendix, and other organs. A mature male ascaris 
measures 15–30 cm in length and 2–4 mm in diameter. The 
female worm is slightly larger and releases many thousands 
of microscopic eggs per day. These ova can remain viable 
in the soil for several months or years, thereby becoming the 
main source of transmission to the human host.

Ingestion of contrast material by the worms will cause 
opacification of their intestinal tract as a thin-longitudinal 
line bisecting their body (Figs. 1B, 4B). The same feature on 
cross-section of ascaris will appear as a radiopaque dot at the 
center of its round body (Figs. 1B, 3B), resembling a target 
sign on CT images [4–6, 26]. Because the body of ascaris 
is usually bent or curved, only parts of it as a 5–10 cm seg-
ment can be seen on the axial or coronal images of CT or 
MR studies. However, its opacified gut can be a helpful clue 
for differential diagnosis from elongated foreign bodies, such 
as undigested vegetable stems or dislodged parts of broken 
nasojejunal feeding tubes [27]. It should be noted that bar-
ium ingestion is unique to ascaris and usually occurs during 
examination of fasting patients. This finding also serves to 
distinguish it from tapeworm, whose segmented body does 
not have such an alimentary tract [6, 21, 26].

The common species of roundworm found in the human 
intestinal tract is Ascaris lumbricoides, but a similar type 
called Ascaris suum can infect the individuals handling 
pigs or their infected manure [1–3]. Tapeworms are recog-
nized by their flat-segmented body and the length of several 
meters. Whipworms are up to 5-cm long and their whip-like 
front is attached to the colonic wall. Hookworms are only 
5–10 mm and can be transmitted by infected cats and dogs. 
The clinical diagnosis of various soil-transmitted helminth 
infections is usually made by stool examination for eggs and 
molecular diagnostic tests [28].

There have been isolated reports of detecting heavy 
ascaris infestation on plain abdominal radiographs. Ellman 
and associates described the findings as a cluster of round 

Fig. 4   Small bowel examinations with barium showing ascariasis in 
2 patients. A Two adjacent worms were detected in the ileum of this 
Mexican woman with intermittent abdominal cramping pain after 
cholecystectomy (arrows). B Radiograph from the small bowel series 
of this immigrant from Afghanistan shows an ascaris with partially 
opacified intestinal tract (arrows)
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nodules or tangled cords within the intraluminal gas [29]. 
Rodriguez et al. reported the appearance of multiple tubular 
structures within the gas-distended small bowel loops [30]. 
On abdominal radiographs obtained 1–3 days after small 
bowel series, the retained barium in the worms’ digestive 
tract can be visible as radiopaque thread-like filaments [6, 
29].

The sonographic appearance of ascaris worms has been 
described as parallel pairs of hyperechoic lines reflecting 
their surface with hypoechoic center of their body on longi-
tudinal image and as a 4–5 mm round mass with doughnut 
shape or target sign on cross-section view. Their serpentine 
movement can be recognized during real-time observation 
[3, 6, 7, 31].

As noted earlier 2 of the patients who had MR enterog-
raphy had also undergone prior CT enterography for evalu-
ation of their Crohn’s disease. The oral administration of 
low-density fluid used during this examination did not allow 
visualization of intraluminal worm at that time or even on 
our retrospective review. Therefore, either CT with radio-
paque oral contrast or small bowel series should be the pre-
ferred methods for the radiological diagnosis of intestinal 
ascariasis (Figs. 1, 2, 3, 4). Various radiological modalities 
and features that can be used to diagnose this infestation are 
summarized in Table 1.

The value of MR imaging in patients with hepatobiliary 
ascariasis has been reported by several authors [6, 8, 32, 
33]. Although this technique can depict intestinal worms, it 
is less accurate compared to CT of the abdomen with oral 

Fig. 5   MR enterography in June 
2018 (A, B) reveals the appear-
ance of an ascaris in the jeju-
num (arrow) of this young Arab 
woman with subtotal colectomy 
for Crohn’s colitis. Re-examina-
tion in July 2019 (C, D) again 
shows the small bowel worms 
(arrows). A Axial T2-weighted 
SSFSE. B–D Axial T2 with fat 
suppression

Fig. 6   MR enterography images demonstrate different parts of a dead 
ascaris in the descending colon (arrow). A Axial T2-weighted SSFSE 
with fat suppression. B Coronal T2-weighted sequence
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contrast because it takes longer to perform and more sus-
ceptible to breathing or motion artifacts. To the best of our 
knowledge, our 4 cases are the first reported instances of 
detecting intestinal ascariasis by MR enterography (Figs. 5, 
6, 7, 8).

About 80% of patients with intestinal ascariasis are 
either asymptomatic or have only mild abdominal pain and 
discomfort. However, a cluster of worms can cause bowel 
obstruction and interfere with protein resorption, particu-
larly in children [4–6]. They can also lead to some systemic 
effects related to development of asthma and allergy during 
childhood [19, 34, 35]. Although only one patient in this 
series had an ascaris in his gallbladder (Fig. 2A), there have 
been multiple reports concerning the involvement of biliary 
and pancreatic ducts in this disease [3, 6–8, 32, 33].

Recent publications have attributed the resurgence of 
ascariasis among the population of the USA to several fac-
tors [2, 10–18]. Major emphasis has been placed on the 
potential transmission of this disease by the large number 
of immigrants and refugees from the endemic regions, who 
resettle in this country each year. Varkey et al. found that 

19% of 10,358 refugees in Minnesota had intestinal para-
sites [14]. Geltman and associates reported that 56% of 1254 
refugees resettled in Massachusetts had parasites and 14% of 
them harbored ascaris and other worms [15]. These findings 
have led to the establishment of various programs by CDC 
and World Health Organization for the screening and treat-
ment of such infestations [1, 11–13].

It is of interest to note that 5 of our 12 patients were 
immigrants or had previously lived in the endemic regions 
of the world. Therefore, it would be important to carefully 
evaluate the CT and MR images of such patients in search 
for possible intestinal ascariasis. The same approach should 
be considered during radiological examinations of homeless 
individuals living in unsanitary conditions, homosexuals, 
and vegetarians consuming fresh organic products that can 
be contaminated by the ascaris ova contained in natural fer-
tilizers [1, 2, 10, 16–19].

Limitations

Statistical data concerning the current incidence of asca-
riasis in the USA are not yet available, but the cited articles 

Fig. 7   Coronal (A) and axial (B) images of MR enterography in this 
19-year-old girl demonstrate 2 of several worms in the jejunum and 
ileum (arrows). A FIESTA and B T2W, SSFSE with fat sat

Fig. 8   MR enterography images in axial (A) and sagittal (B) view 
show several suspected ascaris in the small bowel of this patient 
(arrows). A and B T1 weighted with fat suppression and intravenous 
contrast enhancement
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indicate its recent increase [2–18]. The concern we have 
expressed in this report about the resurgence of intestinal 
ascariasis is based on encountering these 12 patients within 
the past decade, whereas only 4 such cases were diagnosed 
during the prior 4 decades of clinical practice by the sen-
ior author. However, our findings in a rather small series 
of patients would require further assessment regarding the 
actual prevalence of this disease among a larger population.

Conclusion

Although the imaging of intestinal ascariasis is the main 
subject of this article, the increasing incidence of this infes-
tation among the USA population would have significant 
clinical implications because various other abdominal 
organs can also be affected. It is hoped that the information 
provided herein will further enhance the knowledge of prac-
ticing physicians and radiologists regarding the diagnosis 
and management of this re-emerging disease.
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