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Abstract

Ascaris lumbricoides infection is rare among children in developed countries. Although large numbers of adult Ascaris in the small intestine can cause various abdominal symptoms, this infection remains asymptomatic until the number of worms in the intestine considerably increases in most cases. Ascaris causing bilious vomiting suggesting ileus is rare, especially in developed countries. A 6-year-old boy who lived in Japan, presented with abdominal colic, bilious vomiting at the pediatric emergency room. He appeared pale, and had no abdominal distention, tenderness, palpable abdominal mass, or findings of dehydration. He experienced bilious vomiting again during a physical examination. Laboratory tests showed mild elevation of white blood cells and C-reactive protein levels. Antigens of adenovirus, rotavirus, and norovirus were not detected from his stool, and stool culture showed normal flora. Ultrasonography showed multiple, round-shaped structures within the small intestine, and a tubular structure in a longitudinal scan of the small intestine. Capsule endoscopy showed a moving worm of Ascaris in the jejunum. Intestinal ascariasis should be considered as a cause of bilious vomiting in children, even at the emergency room in industrial countries. Ultrasound examination and capsule endoscopy are useful for diagnosis of pediatric intestinal ascariasis.
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Core tip: Intestinal ascariasis usually remains asymptomatic until the number of worms in the intestine considerably increases. A single worm of Ascaris can enter the ampulla of Vater and result in biliary colic. Ileus caused by a single worm is rare. Moreover, the diagnosis of intestinal ascariasis might not be considered as a cause of symptoms suggesting ileus because ascariasis is rare in developed countries. This is the report of a child who presented with bilious vomiting caused by a single worm of Ascaris lumbricoides. Pediatricians in developed country need to be aware that Ascaris infection can cause bilious vomiting.
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INTRODUCTION

Ascaris lumbricoides (A. lumbricoides) is the most common intestinal helminth parasite, and it is estimated that the infected population is 0.8-1.2 billion worldwide[1]. The highest prevalence of ascariasis occurs in tropical and semitropical countries where sanitation is poor. However, there has been a dramatic decrease in the prevalence of ascariasis in several Asian and Latin American countries with economic development[2]. In developed countries, Ascaris infection is rare, especially among children. 

Although large numbers of adult Ascaris in the small intestine can cause abdominal distension, abdominal pain, obstructive ileus, malnutrition, and growth failure, this infection remains asymptomatic until the number of worms in the intestine considerably increases in most cases[1]. A single worm of A. lumbricoides can enter the ampulla of Vater and result in biliary colic, obstructive jaundice, ascending cholangitis, acalculous cholecystitis, or acute pancreatitis[1,3,4]. Because of the low prevalence of ascariasis among children living in developed countries, pediatricians rarely encounter ascariasis as a cause of obstructive ileus in the pediatric emergency room. 

We describe a 6-year-old boy who presented with symptoms suggesting ileus caused by a single worm of A. lumbricoides at the pediatric emergency room in a developed country.

CASE REPORT

A 6-year-old boy, who lived in Yokohama, Japan, presented with abdominal colic, bilious vomiting, and a fever of 38.0 ℃ at the pediatric emergency room in Saiseikai Yokohama City Tobu Hospital. He had no history of digestive diseases, except for infectious gastroenteritis, and no growth failure, anemia, or metabolic diseases before this episode. He had a history of traveling to the Philippines annually. The last visit to the Philippines was 5 mo ago. His height was 113 cm (-0.3 standard deviation) and body weight was 18.1 kg (-0.8 standard deviation). On physical examination, he appeared pale, and had no abdominal distention, tenderness, palpable abdominal mass, or findings of dehydration. He experienced bilious vomiting repeatedly during a physical examination. Therefore, he received an abdominal ultrasound examination with suspicion of ileus. 

Ultrasonography showed multiple, round-shaped structures with a target-like appearance within the small intestine. We also observed a tubular structure with two parallel, outer high echogenic lines in a longitudinal scan of the small intestine (Figure 1). There was no dilation of the small intestine with fluid retention, suggesting ileus. There was also no thickened wall of the gut, indicating gastrointestinal inflammation or edema. Color Doppler ultrasound did not detect blood flow in the tubular structure within the small intestine. The biliary system and pancreas were normal. Abdominal computed tomography following an ultrasound examination also showed a tubular structure within the small intestine without dilation. He was admitted for further examinations. Laboratory tests at admission were as follows: white blood cells, 14400/L; eosinophils, 100/L; hemoglobin level, 13.1 mg/dL; platelets, 328000/L; and C-reactive protein level, 1.29 mg/dL. All other results, including electrolytes and urinalysis, were within normal limits. Antigens of adenovirus, rotavirus, and norovirus were not detected from his stool by immunochromatography, and stool culture showed normal flora. 

The day after admission, his clinical symptoms disappeared, but the tubular structure in his small intestine remained, as shown by an ultrasound examination (Figure 2). Capsule endoscopy was performed 3 d after admission, and showed a moving roundworm, with an estimated length of at least 10 cm, in the jejunum (Figure 3). No worms were observed in other sites.

He was treated with pyrantel pamoate 4 d after admission, and defecated a single roundworm 5 d after admission (Figure 4). The diagnosis of a single roundworm infection (A. lumbricoides) was determined.

DISCUSSION

A. lumbricoides has a worldwide distribution, but it occurs most frequently in developing countries where the sanitation is poor, and is rare in industrialized countries[1,2,5]. While the majority of A. lumbricoides infections are asymptomatic, an estimated 8%-15% of those infected are associated with morbidity[6]. Severity of this infection increases with worm burden, and those who harbor light infections tend to be asymptomatic[6]. When adult worms in the duodenum enter and block the ampullary orifice of the common bile duct or main pancreatic duct, they cause biliary colic, cholecystitis, cholangitis, pancreatitis, and hepatic abscesses[1,3,4]. Large numbers of adult worms can cause obstructive ileus, especially in children whose intestinal lumen is small[1,6-10]. Obstruction by Ascaris is the most common etiology in developing countries, whereas adhesion obstruction is the most common in developed countries[7-9]. Obstruction owing to ascariasis commonly occurs at the terminal ileum, although large numbers of worms are found in the jejunum. Surgical removal of worms is often required[7-10]. Other causes of obstruction from Ascaris are the result of associated volvulus or intussusception caused by the bolus of worms[7-10]. In these cases, large numbers of worms cause ileus, although a single worm rarely causes ileus or ileus-like symptoms. Riggin et al[11] reported a case of paralytic ileus caused by intestinal ascariasis. In addition, Ascaris may excrete neurotoxins that make the small bowel contract (spasticity), resulting in obstruction[8]. We encountered a child presenting with symptoms suggesting ileus, such as bilious vomiting and abdominal colic caused by a single worm of A. lumbricoides at the pediatric emergency room in a developed country. Diagnosis of intestinal ascariasis was made by ultrasound examination and capsule endoscopy.  

There have been reports on sonographic diagnosis of intestinal ascariasis[12-17]. Characteristic sonographic findings of intestinal ascariasis are as follows: a “winding highway” or “parallel lines,” a “railway track” or “3-line” or “4-line” signs on longitudinal scans, a “target” or “bull’s eye” appearance on transverse scans, and a “zig-zag sign”, which indicates that the live worm shows characteristic slow, pendular, non-directional movements. Ultrasonography of the abdomen is a quick, safe, easily available, non-invasive, and useful modality for intestinal ascariasis[12-14,17]. An ultrasound examination should initially be performed if intestinal ascariasis is suspected. A. lumbricoides in the biliary system and pancreatic duct is relatively easy to detect by ultrasound examination because these organs are fixed in the abdomen. Occasionally, it is difficult to recognize Ascaris in the small intestine with an ultrasound examination when worms are mixed with feces, when intestinal gas interferes with observation, or when patients cannot keep still in childhood. In addition, another factor that interferes with observation is mobility of the small bowel. Moreover, in developed countries where ascariasis is rare, the diagnosis of intestinal ascariasis might not be considered. Therefore, pediatricians need to be aware that Ascaris infection can be a cause of bilious vomiting, indicating ileus. In our case, we should have suspected parasitosis as a cause of the symptoms suggesting ileus because the patient had a history of traveling to the Philippines. We might have been able to avoid further examinations, including computed tomography (CT) and capsule endoscopy, if we had been familiar to ascariasis and suspected ascariasis as a cause of bilious vomiting. There were several reasons why we could not reach a diagnosis with ultrasonography as follows: we did not consider intestinal ascariasis as a cause of bilious vomiting and abdominal pain, we could not observe mobile worms despite repeated ultrasound examinations, and symptoms suggesting ileus were not assumed to be caused by a single worm infection. We reached a diagnosis of intestinal ascariasis by capsule endoscopy following an ultrasound examination. 

Capsule endoscopy is a prevailing technology mainly used in developed countries, which are not endemic areas of Ascaris, and it is not widely used in endemic areas. In previous reports on diagnosis of intestinal ascariasis using capsule endoscopy, most of the patients were adults[18-23]. To the best of our knowledge, only one report described this technique in a pediatric case[23]. In our case, we placed a capsule endoscope into the duodenum endoscopically, and identified a tubular object that was detected by ultrasound in his small intestine. Detecting specific ultrasound findings of intestinal ascariasis is easy, and treatment can be initiated in cases where a large number of adult worms cause symptoms. Capsule endoscopy is useful in cases where a small number of worms or a single worm causes symptoms. In addition, capsule endoscopy can clarify the type and be used to estimate the number of infected parasites. In our case, capsule endoscopy revealed a single worm of Ascaris infection in the small intestine. 

Aggregation of adult worms usually leads to obstructive ileus caused by ascariasis. In some cases, obstruction from Ascaris is the result of associated volvulus or intussusception caused by a bolus of worms[7-10]. In our case, there were no findings of volvulus or intussusceptions, and no intestinal dilatation of the oral side of an infected worm. However, the patient presented with colicky abdominal pain and recurrent bilious vomiting, suggesting ileus. Bilious vomiting at any age is an ominous sign that mandates immediate evaluation, and a sign of intestinal obstruction until proven otherwise[24]. He also presented with a fever and elevation of serum C-reactive protein levels. No pathogens of acute gastroenteritis were detected. An ultrasound examination showed no space between the worm and intestinal wall at the emergency room, but a space between the worm and intestinal wall appeared after clinical symptoms disappeared. Ascaris may excrete neurotoxins, which make the small bowel contract (spasticity), resulting in obstruction[8]. Findings in our case support this putative pathogenesis. 

In conclusion, intestinal ascariasis should be considered as a cause of bilious vomiting, suggesting ileus in children, even at the emergency room in industrial countries, especially in children with a history of traveling to endemic areas. Ultrasound examinations and capsule endoscopy are useful for diagnosis of pediatric intestinal ascariasis.
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Background

Ascaris lumbricoides (A. lumbricoides) is the most common intestinal helminth parasite, the highest prevalence of ascariasis occurs in tropical and semitropical countries where sanitation is poor. However, Ascaris infection is rare in developed countries, especially among children. Large numbers of adult Ascaris infection can cause intestinal obstruction, but a single worm of Ascaris infection usually asymptomatic. 

Research frontiers

Capsule endoscopy is a recently developed modality for the evaluation of small bowel diseases, first developed in adults, and thereafter applied to children. For children who cannot swallow a capsule endoscope, the capsule is placed into the duodenum endoscopically. In previous reports on diagnosis of intestinal ascariasis using capsule endoscopy, most of the patients were adults. In this report, authors detected a tubular structure in small intestine, and confirmed a single worm infection of Ascaris using capsule endoscopy. 

Innovations and breakthroughs

In this case, the authors placed a capsule endoscope into the duodenum endoscopically in a pediatric case, and identified a tubular object that was detected by ultrasound in his small intestine. Moreover, capsule endoscopy revealed a single worm of Ascaris infection in the small intestine as a cause of bilious vomiting. 

Applications

Intestinal ascariasis should be considered as a cause of bilious vomiting in children, even at the emergency room in industrial countries, especially in children with a history of traveling to endemic areas. Ultrasound examinations and capsule endoscopy should be applied to a diagnosis of pediatric intestinal ascariasis.

Terminology

A. lumbricoides, the human roundworm, is one of the most common soil transmitted parasites in the world, infecting about 1.2 billion people globally. 

Peer review

This case report presents a patient with symptomatic ascaridiasis diagnosed in an area in which this infection is infrequent. The images and comments may be interesting for the readers because the paper includes some characteristic ultrasonographic images facilitating easy diagnosis.
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FIGURE LEGENDS

Figure 1  Abdominal ultrasound examination at the pediatric emergency room. A: Ultrasonography shows multiple, round-shaped structures with a target-like appearance within the small intestine (white arrows); B: In a longitudinal scan of the small intestine, ultrasound shows a tubular structure with two parallel, outer high echogenic lines (black arrows). Space between the intestinal wall and the tubular structure was not observed.
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Figure 2  Abdominal ultrasound examination on the day after admission. The tubular structure in the patient’s small intestine was still observed. An ultrasound examination shows a space between the intestinal wall and the tubular structure, and fluid could pass through this space. 
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Figure 3  Capsule endoscopy. Capsule endoscopy shows a single roundworm moving in the jejunum. There appears to be more than one worm body. However, movement of each part of a body able to be visualized was coordinated. A single worm of Ascaris infection was diagnosed.
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Figure 4  Excreted Ascaris lumbricoides after treatment. A single worm of Ascaris lumbricoides was excreted the day after treatment of pyrantel pamoate. The worm length was approximately 20 cm. 
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