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Abstract
BACKGROUND
Biliary ascariasis is rare but remains the most common parasitic infection in remote areas and in people with poor medical conditions. Here, we reported a case of biliary ascariasis in order to raise awareness of possible parasitic infections. 

CASE SUMMARY
A 68-year-old female was admitted to the emergency room of the Affiliated Hospital of Guizhou Medical University on 28 September 2017, with chief complaint of pain in the right upper abdomen. Ultrasonography of the abdomen showed that the upper segment of the common bile duct was slightly dilated with parallel tubular structures, indicative of biliary ascariasis. Endoscopic retrograde cholangiopancreatography was performed under general anesthesia on 29 September 2017, and an adult Ascaris lumbricoides worm was observed. After the worm was removed from the bile duct, the patient’s pain immediately subsided. The patient was successfully cured, without any complications. 

CONCLUSION
This report emphasizes the need for physicians to consider biliary ascariasis as a possible cause when treating cases of biliary colic.
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Core Tip: As far as we know, biliary ascariasis is an extremely rare infectious disease. The clinical symptoms of biliary ascariasis are similar to those of biliary calculi, so the differential diagnosis is very important. This case is a typical biliary ascariasis. After detailed physical examination, biochemical examination, abdominal ultrasound and endoscopic retrograde cholangiopancreatography technology, we finally successfully diagnosed and treated biliary ascariasis. In order to attract clinical attention and effective treatment, this article reviews the literature on the diagnosis and treatment of biliary ascariasis. 


INTRODUCTION
Ascaris infections are usually asymptomatic. However, among the surgical complications of ascariasis, biliary metastasis is the most common. It not only causes severe pain but even endangers the patient’s life. Although the natural habitat of ascaris is usually in the jejunum, they can still enter the biliary tract, causing biliary colic, obstructive jaundice, and cholelithiasis. Biliary ascaris itself not only causes severe pain but it too can even endanger the life of the patient. We report this rare case of biliary ascariasis in order to improve the understanding of ascariasis and make a differential diagnosis for patients with abdominal colic.

CASE PRESENTATION
Chief complaints
A 68-year-old female was admitted to the Emergency Department of the Affiliated Hospital of Guizhou Medical University on 28 September 2017, with chief complaint of colic in the right upper abdomen that radiated into the back. She had no nausea, vomiting, fever, night sweats, chest tightness nor palpitations.

History of present illness
Upon enquiry, the patient revealed that she had been suffering from recurrent pain in the right upper abdomen for 2 years and received no special treatment for her symptoms. The pain had worsened in the past 2 d. 

History of past illness
Additionally, the patient had a history of gastritis and urethritis for many years. She mentioned that she enjoyed eating raw and cold vegetables and fruits.

Personal and family history
The patient had no remarkable personal or family history.

Physical examination
The patient’s vital signs were normal and abdominal examination revealed a soft abdomen, mild tenderness in the right upper abdomen, with no rebound pain or cholecystitis.

Laboratory examinations
The vital parameters were recorded as follows: eosinophils 0.54 G/L; red blood cells 3.52 T/L; and, hemoglobin 112.00 g/L. Normal results were acquired for testing of hepatic and kidney functions, electrolyte levels and blood coagulation function.

Imaging examinations
Abdominal ultrasound revealed that the gallbladder was normal in size and shape; the upper segment of the common bile duct was about 28 mm long and 4 mm wide, slightly dilated and parallel to the tubular structure, without obvious peristalsis (Figure 1). A preliminary diagnosis of biliary ascariasis was made. No abnormalities were found in the liver, pancreas, spleen and kidneys. Cholangitis due to biliary ascaris was suspected. 

FINAL DIAGNOSIS
A diagnosis of ascaris worm was made by microbiological analysis.

TREATMENT
Therefore, the patient was referred for endoscopic retrograde cholangiopancreatography (ERCP) (Figure 2). No dilatation of intrahepatic bile ducts was detected, and an active worm shadow was seen from the common bile duct to the right hepatic duct. The worm was extracted from the bile duct using a stone net. Subsequently, the contrast agent was re-injected and there was no worm residue in the common bile duct cavity. The lower end of the common bile duct was unblocked, and a large amount of contrast agent was found in the intestinal tract. An endoscopic nasobiliary drainage tube was placed. 

OUTCOME AND FOLLOW-UP
The patient's pain rapidly eased after the worm was extracted and the anthelminthic drug albendazole was administered. The endoscopic nasobiliary drainage tube was removed on the third day when bile drainage had ceased, and the patient was discharged without any complications. She was advised to take rest and maintain dietary hygiene to improve nutrition. The patient was doing well at a follow-up visit 1 year after discharge, and no recurrence of biliary ascariasis was found during ongoing surveillance.

DISCUSSION
With the development of the health industry, improvement of people's living standards and enhancement of health awareness worldwide, the incidence of ascariasis has been steadily decreasing. However, in some remote rural areas, its incidence remains relatively high[1,2]. In China, ascariasis is very common among rural residents[3].
Ascaris lumbricoides worm rarely enters the biliary system. However, in case of duodenal papillary muscle dysfunction or changes in the intestinal parasitic environment, the Ascaris lumbricoides worm may move to the duodenum and enter the biliary tract through the opening of the papillary muscle, causing spasms in the sphincter of Oddi and bile duct, and paroxysmal abdominal cramps. Its typical feature is paroxysmal colic on the right side of the xiphoid process, which may be accompanied by nausea, vomiting, jaundice, etc.[4]. If the patient is not referred to the hospital in time, severe dehydration and toxic shock will occur, known as biliary ascariasis, which will endanger the life and health of the patient. Biliary ascaris worm can be located anywhere in the biliary tract, but is more commonly found in the bile duct and rarely in the gallbladder. This is because the angle between the gallbladder tube and bile duct is larger, so the ascaris worm cannot easily enter the gallbladder[5,6].
Biliary ascariasis cannot be definitively diagnosed solely based on clinical manifestations and fecal egg examination. With the development of modern imaging diagnostic techniques, the diagnosis of biliary tract diseases has greatly progressed. At present, there are many imaging diagnostic methods for biliary tract diseases, such as B-ultrasound, computed tomography, magnetic resonance imaging, etc., which enable direct and vivid diagnosis of biliary obstruction[7,8]. Ultrasonic diagnosis of biliary ascariasis is non-invasive and easy, with high sensitivity, strong specificity and safety, and is often used as the first choice. It shows the shape of ascaris worm and can reveal the characteristic movement of the worm in the biliary tree. The typical B-ultrasound image of ascaris worm shows tubular echo structure without shadow[9].
The treatment of biliary ascariasis involves the following three clinical modalities: "non-surgical treatment with integrated traditional Chinese and Western medicine"; "surgical treatment"; and, "endoscopic treatment"[3]. Non-surgical treatment of biliary ascariasis includes antispasmodic, analgesic, antibacterial and choleretic agents, which shows slow progress with uncertain therapeutic effect[10,11]. Moreover, it may lead to death of ascaris worm in the biliary tract, causing gallstones and other complications[12].
For patients with poor medical treatment or with severe hepatobiliary infection, surgical treatment may be considered[13-15]. When there are no complications of biliary ascariasis, choledocholithotomy and T-tube drainage can be used. However, the worms often move out of the biliary tract when the biliary tract is explored. There are also cases where ascaris worms reenter the biliary tract after surgery and relapse. Moreover, choledocholithotomy and T-tube drainage involve major trauma, slow recovery and long recovery time[16].
With the development of endoscopic diagnosis and treatment, removal or deworming of Ascaris lumbricoides worms by endoscopy has achieved great success[17]. ERCP is a confirmatory test to determine the presence of Ascaris lumbricoides worms in the biliary system, and can be simultaneously used to visualize and treat ascariasis, which is both diagnostic and therapeutic method. During ERCP in the present case, it was found that the Ascaris lumbricoides worm did not completely enter the common bile duct and was incarcerated in the duodenal papilla. Hence, it could be extracted by placing a stone net through a fiber duodenoscope. In case of complete entry of worm into the biliary tract, duodenal papillary sphincter incision can be performed through the fiberoptic duodenoscope to remove the worm, which can also be used for examination purposes, local irrigation and medication[18-20]. ERCP can be simultaneously used for the treatment of biliary ascariasis at the time of diagnosis. The operation is performed through the normal physiological channels, which not only reduces the damage to the body but also treats the common bile duct-associated diseases while eliminating the etiology, thus reducing the risk of surgery and the occurrence of complications. It is a safe and effective method for the treatment of biliary ascariasis[21,22].

CONCLUSION
A clear diagnosis upon admission is extremely important. The main symptom of biliary ascariasis is abdominal pain, which can be easily misdiagnosed as other hepatobiliary diseases that cause abdominal pain, such cholecystitis, gallstone, liver cancer, various hepatitis and other diseases[23]. Therefore, the medical history should be inquired in detail, physical examination should be carefully performed, necessary laboratory and instrument examinations should be conducted in a timely manner, such as ultrasound, and attention should be paid to differential diagnosis. Endoscopic treatment and postoperative anti-ascariasis therapy can achieve better efficacy for biliary ascariasis[24,25]. Given the high incidence of biliary ascariasis in rural areas in China, strengthening information and education is an important measure to prevent this disease. Hence, health knowledge should be widely publicized, so that the people living in rural areas develop good hygiene habits, wash hands before meals, do not eat unwashed fruits and vegetables, do not drink dirty water, etc.
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Figure Legends
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Figure 1 Abdominal ultrasonic diagnosis. A: Abdominal ultrasound showed a slight dilation of upper part of the common bile duct; B: Abdominal ultrasound showed parallel tube-like structures (orange arrow). The common bile duct is dilated, about 8 mm in diameter. 
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Figure 2 Endoscopic retrograde cholangiopancreatography showed that the intrahepatic bile duct was not dilated, and an active worm shadow was seen from the common bile duct to the right hepatic duct. A: Common bile duct (orange arrow); B: Right hepatic duct (orange arrow).
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