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Abstract: Ascariasis is uncommon in United States of America but can be
seen in immigrants and travelers. It can present with intestinal
complications. We present a case of acute suppurative appendicitis with
bowel perforation. Interestingly and unexpected, worms were palpated in
the intestine in the operating room. Later, an adult Ascaris worm was
identified in nasogastric tube canister. During hospitalization, a contrastbased computed tomographic scan revealed impressive finding of contrast
filling defects in stomach and small intestine of the patient indicating the
adult worms. The patient was treated with Ivermectin.
Keywords: Ascaris,
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Introduction
The genus Ascaris is derived from the Greek word
askaris that means worm, that was first described by
Linnaeus in 1758 (Khuroo, 1996). Ascaris lumbricoides
is the largest intestinal nematode and the most common
soil- transmitted human helminthic infection (Khuroo,
1996). It is not commonly seen in the United States (US)
but can be seen in immigrants and travelers to this area.
People can get infected with soil, water and children’s
toys contaminated with fertile eggs. Even transplacental
transmission has been reported (Chu et al., 1972). The
eggs can survive for up to 10 years in favorable climate
(moist, warm and shaded soil) (Khuroo, 1996).
Ascariasis is most often asymptomatic. Symptomatic
infections can have pulmonary manifestations in the
early larval stage and can have several intestinal
(intestinal obstruction most commonly at ileocecal valve,
appendicitis, gangrene, volvulus, intestinal perforation)
and biliary/pancreatic (biliary colic, cholecystitis, liver
abscess, pancreatitis) manifestations in the late adult
worm stage. They can present as malnutrition with
vitamin A and C deficiency (Taren et al., 1987). Vitamin
deficiencies may lead to growth and intellectual
compromise in infected children (Bethony et al., 2006).
We present a case of acute suppurative appendicitis with
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bowel perforation, later determined to be secondary to
Ascaris worm infestation.

Case Report
A 36-year-old male immigrant from Guatemala
presented to our Emergency Department (ED) with a 3day history of fever, abdominal pain, nausea and emesis.
Physical examination showed a malnourished and toxic
appearing patient with an acute abdomen with diffuse
abdominal cramping. Laboratory testing revealed normal
white cell count with only elevated neutrophils and
bands, hypokalemia, lactic acidosis and acute kidney
injury with creatinine level of 4.08 mg/dl (normal: 0.71.4 mg/dl). Non-contrasted Computed Tomographic
(CT) scan of abdomen demonstrated acute suppurative
appendicitis with perforation and abscess. The patient
underwent appendectomy during which worms were
palpated in the mid-jejunum in the operating room. Two
days later, an adult Ascaris worm was identified in
nasogastric tube canister (Fig. 1). After few days when
renal function improved a subsequent CT scan with
contrast revealed filling defects in stomach and small
intestine indicating the adult worms in the axial and
cross-sectional view (Fig. 2 and 3). After patient’s bowel
function returned, he was treated with Ivermectin.
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Fig. 1: Photograph of the Ascaris adult worm from a distance (left) and a close up (right) in the microbiology laboratory from the
patient’s nasogastric tube canister

Fig. 2: CT scan with contrast revealing filling defects in stomach and small intestine indicating the adult worms in the axial views

Discussion
An estimated 807 million–1.4 billion people in the
world are infected with Ascaris lumbricoides (Khuroo,
1996; Bethony et al., 2006). Most individuals with
ascariasis live in Asia (73%), Africa (12%) and South
America (8%) (Pullan et al., 2014). Historically, the
highest burden of ascariasis in the U.S. occurred in the
southeast region; the prevalence of infection has
decreased with better sanitation (Starr and Montgomery,
2011). Of the 4 million people infected in the United
States, a large percentage are immigrants with infection
rates of 20% to 60% as per World Health Organization
(WHO) report (WHO Geneva, 1981).
Mature adult female worms can measure 20 to 49 cm;
males 15 to 30 cm (Khuroo, 1996). There are some
secretory molecules known to be linked with Ascaris

Fig. 3: CT scan with contrast revealing filling defects in intestine
indicating the adult worms in a cross-sectional view
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suum (a close relative of Ascaris lumbricoides, that
infects swine) that may play a role in protective
mechanism of these worms in the host body. According
to some authors (Ng et al., 2000), it is opined that the
worms can secrete PI-3 (a pepsin inhibitor) that is
thought to protect maturing worms from digestive
enzymes in the stomach before they reach the small
intestine. Other authors (Deehan et al., 2002) believe
they can secrete Phosphorylcholine (PC) that is linked to
glycoprotein glycans or glycolipids that can interfere
with lymphocyte proliferation that can lead to
suppression of lymphocyte responses in ascariasis. This
also leads to inhibition of the production of some
cytokines like interferon gamma by T-helper 2 cells.

within the intestinal barium column. The worms may
ingest barium; in such cases, the worm's alimentary
canal appears as a white thread bisecting the length of
the worm's body. Contrast based CT scans and Magnetic
Resonance Images (MRI) of the bowels can show as
filling defects or “Bull’s eye appearance.

Treatment
For non-pregnant individuals, the benzimidazoles
(Albendazole and Mebendazole) are considered the
mainstay of treatment. Some authors (Belizario et al.,
2003) have shown good therapeutic results with
Ivermectin also, in comparison to Albendazole. In
pregnant individuals, Pyrantel Pamoate is preferred since
benzimidazoles have shown to be teratogenic in animals
but as per Centers for Disease Control and Prevention
(CDC) website, WHO allows use of Albendazole in the
second and third trimesters of pregnancy in certain
conditions like during mass prevention campaigns.
Our patient was treated with Ivermectin due to
unavailability of benzimidazoles in the hospital at that
time. Ivermectin dose for Ascariasis is 150 to 200
microgram (mcg) per Kilogram (kg) by mouth, one dose.
We recommended 200 mcg/kg times one dose by mouth.
The patient was given 12000 mcg orally, once, since his
documented weight at that time was 59 kg. He stayed in
the hospital for 9 more days for his postoperative
recovery. Patient clinically improved and was
discharged. He did not follow-up after discharge.

Diagnoses
Diagnoses always start with a good history taking and
thorough physical examination. Malnourishment and
growth retardation can be evident in these patients
especially children with impaired cognitive development.
In laboratory data, eosinophilia is uncommon (seen mostly
in early larval pulmonary phase but not in the adult wormintestinal phase). Low albumin level may be noted. As
mentioned above, vitamin deficiencies can be present. Our
patient also had low vitamin A and D serum levels. In
microscopy, stool examinations for the eggs and parasites
can be ordered. Stool concentration methods for detection
of Ascaris eggs include Kato-Katz and FLOTAC
techniques, the former technique being the preferred
technique by WHO, but its sensitivity decreases with high
intensity infection. FLOTAC is more sensitive than KatoKatz technique but its use is limited in situations where
there is no centrifuge available. Polymerase Chain
Reaction (PCR) is more sensitive and specific than
microscopy but used more in epidemiological settings.
Serology can have cross reactivity with other helminths’
antigens (Reeder, 1998). PCR and Serology are not
widely used in clinical diagnosis yet. It is believed that
ascariasis produces detectable Immunoglobulin (Ig) G
antibodies to Ascaris lumbricoides, but these IgG
antibodies do not appear to have protection against
infection (McSharry et al., 1999). But some authors
(Gazzinelli-Guimarães et al., 2018) in Houston, Texas
and Brazil, have proved that IgG induced by vaccination
from extracts of Ascaris suum, has protection against
ascariasis but in animal model though.
Imaging can play an important role in diagnosis
(Reeder, 1998 and Pylant et al., 2006). Plain X-ray
imaging of the abdomen can show a whirlpool effect.
Ultrasonography has been used to identify Ascaris
worms in pediatric patients. Ultrasounds can
demonstrate intestinal echogenic tubular structures,
curved strips, or a "target" sign. In children and adults,
barium imaging of the small bowel can outline the
individual worms as elongated radiolucent filling defects

Conclusion
Ascariasis is not common in this area of the world,
but clinicians and surgeons should be aware of it and
should include it in the differential diagnoses of acute
abdominal pain from acute appendicitis in immigrants
and travelers. Transmission of infection is enhanced by
asymptomatically infected individuals who can continue
to shed eggs for years. That is why not only symptomatic
but also asymptomatic individuals should be treated.
Therapy should not be started if patient is constipated or
obstructed. Prior infection may not confer protective
immunity in humans infected with Ascaris lumbricoides.
Infestations are ordinary not opportunistic, hence, thus
usually show no correlation to immune status of the
patients (Wiwanitkit, 2006). Measures should be taken to
develop strategies for better sanitation, health education
and a screening method for adult immigrants and
refugees where the prevalence of soil-transmitted
helminths is especially high.
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