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Childhood-onset Caroli’s disease as a cause of recurrent fever: A case report
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Caroli’s disease is a rare congenital bile duct malformation characterized by intrahepatic bile duct dilatation. This kind of situation is seldom encountered in clinical work. We report such a case who presented to our emergency department with recurrent fever as initial symptom. According to the clinical manifestation and imaging examination, a 13-year-old boy was diagnosed with suppurative cholangitis and sepsis caused by Caroli’s disease. The symptoms were got relieved after antibiotic therapy upgraded from cephalosporins to carbapenems. After 5 months of follow-up, he did not have fever, abdominal pain or any other discomfort. We believe the present report is of medical significance since it serves as a reminder that Caroli’s disease may have atypical presentations and be masked by non-specific clinical findings. The report hopes to enlighten our pediatric colleagues by providing more knowledge on such rare congenital disease.
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Introduction

Caroli’s disease is a rare congenital biliary disease characterized by non-obstructive cystic dilatation of the intrahepatic bile ducts, which may be in a focal or multifocal manner (1). The pathogenesis of Caroli’s disease is not clear, but the familial clustering suggests that some cases are inherited in autosomal recessive fashion (2). This disease is usually noted by jaundice and/or pain in the right upper abdomen. It enjoys specific feature in imaging examinations, central spot sign, which is helpful to the diagnosis. However, the treatment strategy for Caroli’s disease is still controversial and mainly depends on the clinical features and the location of the biliary abnormalities. The following is to share the diagnosis and treatment of a case of Caroli’s disease confirmed by typical imaging with no family history or specific symptoms. We also reviewed the clinical features reported in the literatures to help clinicians diagnose earlier and facilitate the treatment and management of this disease.



Case presentation

A 13-year-old boy presented to our emergency department with complaint of recurrent fever for more than 1 month. He was born in a non-consanguineous family without history of Caroli’s disease. The first fever occurred without obvious causes in early September 2021, and the maximum temperature reached 39.0°C accompanied by headache. He was treated with anti-infective treatment in the community clinic for 4 days. Then the temperature returned to the normal range. Two weeks later, the patient got a fever above 39.0°C again, and the intervals was gradually shortened. To seek for further treatment, he went to the people’s hospital of the local city. The temperature returned to normal after 5 days of treatment with ceftriaxone and methylprednisolone for septicemia. However, no further examination was made to determine the cause of fever. The night before coming to our hospital, the boy had a higher temperature once again. Finally, he was brought to our hospital, a provincial tertiary children’s hospital. During the course of illness, he had poor appetite and sleep. After excluding the possibility of COVID-19, he was admitted to the department of infectious disease. A physical examination was remarkable for mild tenderness in the upper abdomen, but no rebound tenderness. Besides, the liver and spleen were palpable 4.0 cm under the ribs. The laboratory results after admission were shown in Supplementary Table 1. Due to the previous medication in primary hospital, the levels of inflammatory biomarkers showed just a slight increase, while the coagulation, liver function and tumor markers were in the normal range.

The temperature rose to as high as 40.3°C on the 2nd day. After a comprehensive septicemia screening, empirical anti-infective treatment with cefotaxime (1.0 g q6h) was applied to the patient. 48 h later, observation on the temperature showed a constant fever over 40.0°C. Meanwhile, the tenderness in the right upper abdomen worsened. Emergency abdominal ultrasound showed multiple cysts in the liver and hepatosplenomegaly (Figure 1). At the same time, no obvious renal cyst was found. Then, an abdominal computerized tomography (CT) scan was performed and showed prominent dilation of the intrahepatic bile ducts (Figure 2). To make sure of the diagnosis, a magnetic resonance cholangiopancreatography (MRCP) was performed, which revealed multifocal dilatation of the intrahepatic bile ducts associated with hepatomegaly (Figure 3). Both CT and MRCP showed obvious “central spot sign.” Based on these imaging findings, a diagnosis of Caroli’s disease complicated with intrahepatic suppurative cholangitis was considered. We suggested genetic testing for the child and his parents, but the parents refused because of economic reasons. Repeated blood cultures were done but no positive findings. Based on the above, the antibiotic was upgraded to imipenem and cilastatin sodium (0.5 gq8h) on the 4th day. Three days later, the body temperature dropped to normal, and the abdominal pain was got relieved significantly. The patient was discharged on the 13th day and suggested to continue taking cefditoren pivoxil orally for 1 week after discharge. After 5 months of follow-up, no similar symptoms such as fever or abdominal pain recurred.
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FIGURE 1
Ultrasonography showed multiple cysts in the liver (A). Blood flow can be seen in few cysts (B).
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FIGURE 2
Computerized tomography (CT) shows (A,B) multiple hypoechoic lesions scattered in both lobes of liver. Few lesions show “central spot sign,” which is more significant in enhanced image (B).
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FIGURE 3
Magnetic resonance cholangiopancreatography (MRCP) of Caroli’s disease showed multiple cystic lesions of (A) low intensity on T1-weighted images, (B) high intensity on T2-weighted images and (C,D) connected with the biliary system.




Discussion and conclusion

We reported a unique case of Caroli’s disease in a child with recurrent fever as initial symptom, and no family history, jaundice or abdominal signs. He was clinically diagnosed as Caroli’s disease based on the “central spot sign” in CT and MRCP imaging. Considering the first onset and no severe complications, a conservative treatment and close follow-up was adopted to the present patient.

Caroli’s disease was first described by Caroli et al., which is characterized by non-obstructive segmental cystic dilatation of the intrahepatic bile ducts (3). It is extremely rare with an approximate prevalence of one in a million (4). The first onset of the symptoms mostly occurs in adolescence or early adulthood (5). Although most cases are generally diagnosed within the first two decades of life, a small number of patients may be asymptomatic for the entire life, or accidentally detected by examination at an older age (6). However, the etiology of Caroli’s disease is not yet clear. Previous researches suggest that Caroli’s disease is an autosomal recessive disease related to PKHD1 gene mutation (2). The gene is responsible for regulating fibroblasts and is widely expressed in renal tubular cells, hepatobiliary cells and other multiple organ systems (7). The mutation of PKHD1 may lead to abnormal fibrocystic protein in kidney and liver, thus Caroli’s disease is often accompanied by autosomal recessive polycystic kidney disease (ARPKD).

The clinical manifestations of Caroli’s disease are not specific, mainly including loss of appetite, weight loss, right abdominal pain, jaundice, or recurrent fever as reported in this case (5). Some patients only show chronic mild abdominal pain, or other symptoms nothing to do with the digestive system, such as cough (8). In general, septicemia caused by cholangitis is the main reason for fever. Recurrent biliary tract infection could promote the formation of intrahepatic bile duct stones, aggravate biliary obstruction, and eventually lead to biliary cirrhosis (9). The bile stasis and associated chronic cholangitis predispose patients to the development of bile duct epithelium dysplasia and cholangiocarcinoma, which is the most common hepatobiliary canceration. It is reported that the risk of cholangiocarcinoma in patients with Caroli’s disease is about 7% (10), or even higher (11, 12), which is 100 times that of the normal population.

The atypical clinical symptoms determine the difficulty of diagnosis. In the last century, the diagnosis of Caroli’s disease was rarely established prior to surgery or operative cholangiography (13). With the rapid development of examinations, the pathological morphology of the liver could be understood clearly, which brings great convenience for the diagnosis of Caroli’s disease. (i) Laboratory examination: Liver function should be paid more attention. With the recurrent attack of intrahepatic cholangitis, there may be an increase in transaminase and bilirubin, accompanied by leukocyte elevation (mainly neutrophils). As the disease continues to advance, severe hypoproteinemia may occur due to portal hypertension. (ii) Imaging examination: Ultrasonography is usually used as the first choice due to its simple and non-invasive characteristics. In the meanwhile, the kidneys can be evaluated by ultrasound to determine whether they are complicated with polycystic kidneys. CT is also an important method for early diagnosis, characterized by multiple round cystic lesions with water-like density in the liver and slightly dilated bile duct connected with the cyst. The “central spot sign” is a characteristic manifestation of Caroli’s disease, which refers to the dot-like soft tissue image in the shadow of the cysts. The pathological basis is the branches of the portal vein surrounded by the cyst wall (14). And last but not least, MRCP is of great significance in determining whether the cystic dilate is connected with the biliary system without contrast agent. Many scholars recommend that MRCP can be used as the golden standard for the diagnosis of Caroli’s disease (15). (iii) Pathological biopsy: Histologically, Caroli’s disease is characterized by fibrosis in the portal area, bile duct hyperplasia and dilatation, and bands composed of fibrous tissue and blood vessels in the cysts. Because of its invasive nature, pathological results are usually obtained after surgical treatment instead of biopsy. (iv) Gene detection: The gene detection of Caroli’s disease has not been widely carried out. As the clinical and imaging manifestations of Caroli’s disease are similar to those of primary sclerosing cholangitis (PSC), researchers have suggested two pathogenic heterozygous variants in PKHD1 gene for Caroli’s disease (16). However, due to the high cost, gene detection is recommended to patients or their family members who can afford it.

Owing to the limited cases and absence of guideline, there have been no randomized trials about the treatment of Caroli’s disease. The individual treatment strategy depends on the clinical symptoms and the extent of biliary abnormalities, including symptomatic treatment, surgical lobectomy and liver transplantation (17). For patients with mild symptoms, a conservative treatment including anti-infection, cholagogic and hepatoprotective drugs could delay the progress of the disease. But for recurrent attack of cholangitis, surgical treatment could bring a greater relief of symptoms (18). As to localized cases (limited to single lobe) in the absence of hepatic fibrosis or liver cirrhosis, hepatectomy is recommended as the best choice (19). In order to avoid reoperation caused by incomplete resection, it is recommended to use ultrasound to determine the resection line of all lesions (20). In recent years, laparoscopic surgery has gradually become a choice for patients with localized Caroli’s disease, but whether it is better than traditional laparotomy has not been clearly confirmed. For those patients with uncontrollable infection, cystic lesions involving the whole liver, severe liver fibrosis or portal hypertension, liver transplantation should be considered (21). Moreover, early evaluation of Caroli’s disease in patients with ARPKD is helpful to evaluate the feasibility of combined liver and kidney transplantation (22).

Caroli’s disease is a complex association of conditions which usually presents together with polycystic kidney lesions (6). After evaluated by imaging examinations, there is no obvious cystic lesion in the kidneys of the patient. Moreover, the child’s guardians refused genetic testing for PKHD gene (23). Of note, this case had no history of obvious abdominal pain and jaundice, which were more common symptoms in previous reports (6, 24, 25). It was quite difficult to diagnose in primary pediatric clinics, where the symptoms have been repeatedly treated and many of the diverse imaging techniques are unavailable. Fortunately, symptomatic antibiotic treatment offered a greater relief of the symptoms. However, it is frustrating that the cystic lesions have been diffusely distributed throughout the liver according to the imaging characteristics. Therefore, segmentectomy or lobectomy of the liver is not feasible and cannot be considered for our case (26). Research indicates that the overall survival rate among patients with diffuse Caroli’s disease was significantly lower than that among patients with localized Caroli’s disease (27). If the lesions worsen in the future, or combined with decompensation of portal hypertension, liver transplantation will be the only effective choice for the present patient (13).

Through the diagnosis and treatment of the case, we have summarized the following points. First, the incidence of Caroli’s disease is low, hence it is easy to escape diagnosis or be misdiagnosed. For those children with clinical symptoms such as fever of unknown origin, non-specific abdominal pain and recurrent jaundice, the possibility of Caroli’s disease should be considered. We should make full use of modern imaging technology, especially MRCP, to improve the detection rate. The treatment of Caroli’s disease is still controversial, and the prognosis of severe cases is very poor. Early detection, diagnosis and treatment can significantly improve the prognosis and reduce the incidence of complications. These are the directions that we need to work hard in the future.
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