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Abstract
BACKGROUND
[bookmark: _Hlk155634757]Some hydatid cysts of cystic echinococcosis type 1 (CE1) lack well-defined cyst walls or distinctive endocysts, making them difficult to differentiate from simple hepatic cysts.

AIM
To investigate the diagnostic methods for atypical hepatic CE1 and the clinical efficacy of laparoscopic surgeries.

METHODS
[bookmark: OLE_LINK7531][bookmark: OLE_LINK7532]The clinical data of 93 patients who had a history of visiting endemic areas of CE and were diagnosed with cystic liver lesions for the first time at the People's Hospital of Xinjiang Uygur Autonomous Region (China) from January 2018 to September 2023 were retrospectively analyzed. Clinical diagnoses were made based on findings from serum immunoglobulin tests for echinococcosis, routine abdominal ultrasound, high-frequency ultrasound, abdominal computed tomography (CT) scan, and laparoscopy. Subsequent to the treatments, these patients underwent reexaminations at the outpatient clinic until October 2023. The evaluations included the diagnostic precision of diverse examinations, the efficacy of surgical approaches, and the incidence of CE recurrence.

RESULTS
All 93 patients were diagnosed with simple hepatic cysts by conventional abdominal ultrasound and abdominal CT scan. Among them, 16 patients were preoperatively diagnosed with atypical CE1, and 77 were diagnosed with simple hepatic cysts by high-frequency ultrasound. All the 16 patients preoperatively diagnosed with atypical CE1 underwent laparoscopy, of whom 14 patients were intraoperatively confirmed to have CE1, which was consistent with the postoperative pathological diagnosis, one patient was diagnosed with a mesothelial cyst of the liver, and the other was diagnosed with a hepatic cyst combined with local infection. Among the 77 patients who were preoperatively diagnosed with simple hepatic cysts, 4 received aspiration sclerotherapy of hepatic cysts, and 19 received laparoscopic fenestration. These patients were intraoperatively diagnosed with simple hepatic cysts. During the follow-up period, none of the 14 patients with CE1 experienced recurrence or implantation of hydatid scolices. One of the 77 patients was finally confirmed to have CE complicated with implantation to the right intercostal space. 

CONCLUSION
Abdominal high-frequency ultrasound can detect CE1 hydatid cysts. The laparoscopic technique serves as a more effective diagnostic and therapeutic tool for CE.

Key Words: Hepatic echinococcosis; Hepatic cystic echinococcosis type 1; Hepatic cyst; Color Doppler ultrasound; Laparoscopy
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Core Tip: This retrospective study investigated the diagnostic methods for atypical hepatic cystic echinococcosis type 1 (CE1) and evaluated the clinical efficacy of laparoscopic surgeries. In total, 93 patients were diagnosed with simple hepatic cysts by conventional abdominal ultrasound and abdominal computed tomography scan. Among them, 16 patients were preoperatively diagnosed with atypical CE1, of whom 14 were diagnosed with CE1 intraoperatively after laparoscopy. The remaining 77 patients were diagnosed with simple hepatic cysts by high-frequency ultrasound, of whom 4 patients received aspiration sclerotherapy of hepatic cysts, and 19 patients were intraoperatively diagnosed with simple hepatic cysts. Abdominal high-frequency ultrasound can detect CE1 hydatid cysts.

INTRODUCTION
Humans can be affected by hepatic hydatid disease, also known as hepatic echinococcosis, by ingesting eggs from Echinococcus granulosus through eating contaminated food products[1]. Along with developments in animal husbandry and tourism, hepatic echinococcosis has become a worldwide epidemic disease that threatens public health and hinders social progress. Surveys organized by the World Health Organization (WHO) and Food and Agriculture Organization of the United Nations indicated that alveolar echinococcosis and cystic echinococcosis are the second and third most common foodborne parasitic diseases, respectively[2,3]. The average prevalence of echinococcosis is 1.08% among the population in western China. Globally, the disease affects approximately 66 million people, resulting in an annual economic loss of around 400 million US dollars[4]. Echinococcosis may further aggravate the economic burden in low-income regions. Early-stage hepatic echinococcosis lacks specific clinical symptoms. Some patients may have already missed the opportunity of treatment at the time of diagnosis, leading to a marked deterioration in their quality of life and premature death[5-7]. In endemic areas of hepatic echinococcosis, surgery is the most effective treatment[8]. Given the distinct biological features of this disease, only a few patients with hepatic echinococcosis can receive standardized diagnosis and treatment. This explains the high incidence of complications and high recurrence rate of hepatic echinococcosis, further increasing the likelihood of repeated surgeries. The WHO-Informal Working Group on Echinococcosis (WHO/IWGE) divided cystic echinococcosis (CE) into six types (WHO classification)[9]. CE type 1 (CE1) is defined as a unilocular anechoic cystic lesion, presenting with a hydatid cyst wall and an endocyst that are distinctly demarcated from the surrounding liver tissues. However, some patients with CE1 exhibit atypical clinical manifestations, and findings from laboratory tests and radiographic examinations may not align with typical patterns. In specific cases of CE1, hydatid cysts may lack clearly defined cyst walls or characteristic endocysts. It is challenging to differentiate these lesions from simple hepatic cysts. Erroneous diagnosis and treatment of atypical CE1 may lead to grim consequences[10]. For instance, some atypical CE1 lesions are misdiagnosed and surgically treated as simple hepatic cysts, resulting in the spillage of hydatid fluid, or even anaphylactic shock and death. Developing appropriate diagnostic and therapeutic approaches for atypical CE1 hydatid cysts is of great importance. 
In the present study, a high-frequency linear array transducer (5.0-12 MHz) was utilized to scan patients with a history of visiting CE endemic areas. The patients were diagnosed with hepatic cysts by conventional abdominal ultrasound (convex array probe, 3.5-5.0 MHz) and abdominal computed tomography (CT). The purpose was to improve the diagnostic rate of atypical CE1. Laparoscopic procedures were performed to verify the diagnosis of atypical CE1 and to deliver a less invasive treatment, in order to reduce the misdiagnosis rate and the risks associated with potential delays in treatment.

MATERIALS AND METHODS
Subjects
From January 2018 to September 2023, 93 patients received treatments for simple hepatic cysts at the People's Hospital of Xinjiang Uygur Autonomous Region (Urumqi, China). All patients had a history of visiting CE endemic areas. Furthermore, they were diagnosed with simple hepatic cysts for the first time and had no prior history of treatment for these lesions or a record of undergoing abdominal surgery.

Examination methods
Medical history inquiry, physical examinations, and laboratory tests: The main complaints and findings from physical and abdominal examinations were collected. The results of routine blood tests, liver function tests, tumor marker tests, and serum immunoglobulin tests for echinococcosis (colloidal gold-based immunochromatographic strip assay, Colloidal Gold Diagnostic Kit for Echinococcosis by Xinjiang Hydatid Clinical Research Institute, China) were obtained. 

Radiographic examinations: Ultrasound scan was performed using the GE LOGIQ E9 ultrasound scanner (GE HealthCare Technologies, Inc., Chicago, IL, United States) and the Philips iu22 ultrasound machine (Philips Healthcare, Best, Netherlands), with a convex array probe for conventional abdominal ultrasound (3.5-5.0 MHz). Upon discovery of hepatic cystic lesions, we changed the convex array probe to the high-frequency linear array transducer (5.0-12 MHz), which allowed for a multi-directional observation of whether the cystic lesion had localized cyst wall thickening or a bilayered wall. If the high-frequency linear array transducer only delivered a limited penetrating power, there would be a change back to the convex array transducer for local magnification to observe whether there was a bilayered wall or local cyst wall thickening.
Abdominal CT scanning was carried out using the Philips 128-slice spiral CT scanner, with a slice thickness of 3 mm and a spacing of 5 mm. Before CT scanning, the patient drank 1000-1500 mL clear water and lay on their back. The CT was performed in the supine position to observe whether the upper and lower layers of the cyst fluid in the simple hepatic lesions had uneven density.

Treatment methods
Patients identified with distinctive signs of hepatic cystic lesions using color Doppler ultrasound, and subsequently diagnosed with atypical CE1, underwent laparoscopic exploration to determine the optimal surgical approach. 
Patients received laparotomic/laparoscopic endocystectomy plus partial ectocystectomy or laparotomic/laparoscopic cystectomy if they met the following conditions: (1) The average hydatid cyst diameter was > 5 cm; (2) The average hydatid cyst diameter was ≤ 5 cm , and the lesion was located in the first and second hepatic hila; and (3) The average hydatid cyst diameter was ≤ 5 cm , and patients could not tolerate medication or had poor medication compliance or were unable to tolerate percutaneous-aspiration-injection-reaspiration (PAIR).
Laparoscopic endocystectomy plus partial or intact ectocystectomy was performed as follows: After general anesthesia, a prophylactic intravenous injection of 100 mg of hydrocortisone was given to prevent allergy. The pneumoperitoneum pressure was 10-12 mmHg. Five trocars were placed in the abdominal wall, with the observing trocar situated above the umbilicus and the operating trocars arranged in a fan-shaped pattern, concentrating on the lesion at the center. Gauze soaked with hypertonic saline (20%) was placed around the hydatid cysts to isolate them from abdominal organs. For lesions with thin-walled ectocysts and high tension, aspiration was carried out at the highest point in the cyst wall relative to the body position to aspirate the cyst fluid and to decompress the lesions (the diameter of the aspiration device was small, and the device was connected to a strong negative pressure). An echinococcosis rotary cutter was placed through the aspiration orifice to fully aspirate the cyst content. The cyst was flushed with 20% hypertonic saline, and caution was taken to prevent spillage of cyst content. The ectocyst wall was excised with an ultrasound knife, with preservation of the segment near vital blood vessels that proved challenging for removal. During laparoscopic examination, any identified points of bile leakage in the hydatid cyst wall were closed with 4-0 vascular sutures, if necessary. If leakage still existed after suturing, choledochotomy was performed for T-tube drainage. The gauze saturated with hypertonic saline was carefully placed inside a specimen pouch alongside the ectocyst wall, ensuring no contamination of the pouch exterior. A drainage tube was indwelled in the residual cavity. None of the patients required oral albendazole after intact ectocystectomy. For those receiving laparoscopic endocystectomy plus partial ectocystectomy, these patients received oral albendazole tablets at the daily dose of 10-15 mg/kg (in two equally divided doses) after normal liver function was restored. Each cycle of albendazole treatment lasted 1 month, and 3-6 cycles of treatment were delivered. Two cycles were administered, 7-10 d apart.
 Patients diagnosed with asymptomatic simple hepatic cysts received no specific treatments except for follow-up observation.
Patients diagnosed with symptomatic simple hepatic cysts exceeding 5 cm and located in the liver parenchyma underwent aspiration sclerotherapy. Percutaneous liver aspiration was conducted to aspirate the fluid from the cyst, followed by injection of sclerosing agent (absolute alcohol, lauromacrogol). Laparoscopic fenestration of the hepatic cysts was performed for shallow-lying cysts with a larger volume and located no more than 1 cm from the liver capsule. The cyst fluid was aspirated using an aspiration needle under the laparoscope. After checking for the bile leakage point, sclerotherapy was administered by injecting absolute alcohol or lauromacrogol. The lesion was soaked in the sclerosing agent for several minutes before the sclerosing agent was aspirated. The cyst wall protruding outside the liver parenchyma was resected using an ultrasound knife.

Follow-up
Patients with CE received outpatient follow-up once every 3-6 months, and those with simple hepatic cysts received follow-up once every 6-12 months. Patients underwent abdominal ultrasound and liver function tests during the follow-up period until October 2023.

Statistical analysis
Statistical analysis was conducted using SPSS 25.0 software (IBM, Armonk, NY, United States). Quantitative data obeying a normal distribution were expressed as mean ± SD; otherwise, they were presented as median with interquartile range (IQR) (25th and 75th). Pairwise comparisons were conducted using analysis of variance or the Chi-square test. A P value less than 0.05 was considered statistically significant.

RESULTS
Patients’ general data
A total of 93 patients were recruited, including 30 men and 63 women aged 56.6 ± 12.3 years. All of these patients had a history of visiting CE endemic areas. In addition, 30 patients presented with distension and discomfort in the upper abdomen; 63 patients were found to have nonspecific signs and symptoms, including hepatic cysts during physical check-up.

Serum immunology test for echinococcosis
Among the 93 patients, 21 and 72 patients were CE-positive and CE-negative, respectively.

Radiographic examination
All 93 patients were diagnosed with simple hepatic cysts by abdominal CT scanning (Figure 1A), with a CT value of 6.1 ± 3.4 Hounsfield Units. Notably, 79 patients had single lesions and 14 patients had multiple lesions, and the largest lesion had a diameter of 8.3 ± 3.4 cm. All 93 patients were diagnosed with simple hepatic cysts by color Doppler ultrasound (convex array transducer, 3.5-5.0 MHz) (Figure 1B). Color Doppler ultrasound using a linear array transducer (5.0-12 MHz) identified the double-line sign in the top of the cystic lesion or locally thickened cyst wall in 16 patients (Figure 2). For these patients, the final diagnosis was atypical CE1. Among them, 12 patients had single lesions, and 4 patients had multiple lesions. In addition, 77 patients were diagnosed with simple hepatic cysts.

Treatments and surgical situation
In this study, 16 patients, who were diagnosed with atypical CE1 by color Doppler ultrasound (linear array transducer, 5.0-12 MHz), underwent laparoscopy. Furthermore, 14 patients were intraoperatively diagnosed with CE1, which was consistent with the postoperative pathological diagnosis. One patient was diagnosed with a mesothelial cyst of the liver, and another patient was diagnosed with a hepatic cyst combined with local infection. Among the 14 patients who were intraoperatively diagnosed with CE1, 8 patients underwent laparoscopic endocystectomy plus partial ectocystectomy, 4 patients underwent intact laparoscopic ectocystectomy, and 2 patients underwent open endocystectomy plus intact ectocystectomy. In these 14 patients, the operation time was 3.8 ± 1.0 h, the intraoperative blood loss was 200 (IQR: 125, 350) mL, and the intraoperative blood transfusion volume was 200 (IQR: 125, 350) mL. Furthermore, 2 patients received intraoperative blood transfusion. Of these 14 patients who were intraoperatively diagnosed with CE, 3 were found to have a bile leakage point in the residual cyst wall near the first hepatic hilum after the cyst fluid was completely aspirated intraoperatively. The closure of leaks in these patients involved suturing, followed by the placement of a T-tube for drainage of the common bile duct. In the 14 patients with CE, duration of the abdominal drainage tube was 5.5 (IQR: 4.75, 8.25) d, and the hospital stay was 7.0 (IQR: 5.5, 12.0) d. Additionally, 2 patients experienced post-surgical peritoneal effusion, which was successfully treated by aspiration and drainage.
Among the 77 patients who were diagnosed with simple hepatic cysts, 23 patients had abdominal distension and discomfort, as well as a hepatic cyst greater than 5 cm. Notably, 4 of these 77 patients received aspiration sclerotherapy of hepatic cysts, and 19 patients underwent laparoscopic fenestration. These patients were operatively diagnosed with simple hepatic cysts.

Follow-up
Notably, 14 patients with atypical CE1 received postoperative follow-up for 36.5 (IQR: 15, 50.5) months. No patients were lost to follow-up, and there were no instances of hydatid cyst recurrence or abdominal implantation.
The cohort of 77 patients, initially diagnosed with simple hepatic cysts preoperatively, included one case initially classified as atypical CE1. However, intraoperative confirmation revealed it to be a simple hepatic cyst accompanied by a local infection. The entire cohort underwent a comprehensive follow-up for 26 (IQR: 6, 44.5) months. Among the 77 patients who were preoperatively diagnosed with simple hepatic cysts, one patient later received aspiration sclerotherapy of an intrahepatic lesion (Figure 3). However, this case was diagnosed with CE2 one year after surgery during the follow-up period. There was one lesion implanted in the right intercostal space (Figure 3) and treated by open endocystectomy (Figure 4) plus partial ectocystectomy and removal of the hydatid cyst in the right intercostal space (hydatid cyst combined with bile leakage). No recurrence was found during the 55 months of postoperative follow-up. No misdiagnoses occurred in the remaining 76 patients with simple hepatic cysts during follow-up.
One patient, who was preoperatively diagnosed with atypical CE1, was subsequently found to have a mesothelial cyst of the liver by surgery and pathological diagnosis. No recurrence was identified during the 56 months of follow-up.

DISCUSSION
In CE endemic areas, correct diagnostic and therapeutic measures are closely associated with CE-affected patients’ health and economic benefits. Color Doppler ultrasound is the preferred option for diagnosing CE[11], and it outperforms CT and magnetic resonance imaging for CE1[12]. However, according to our clinical experience, endocysts may be invisible on abdominal color Doppler ultrasound (convex array transducer, 3.5-5.0 MHz) and abdominal spiral CT scan in some CE1 lesions. CE1 is likely to be misdiagnosed as a simple hepatic cyst, and it is therefore called "atypical CE1". Atypical lesions may be explained by the unique pathological mechanisms involved in the occurrence and development of CE. A fibrous capsule around the hydatid cyst is formed by fibroblasts, and persistent fibrous hyperplasia progresses to create a fibrous wall, identified as the ectocyst. During the early stages of ectocyst formation, fibrous hyperplasia may not be prominently expressed and may manifest as a quasi-circular hypodense lesion on multi-row spiral CT scanning. These lesions typically exhibit smooth edges and it is challenging to differentiate them from the surrounding liver parenchyma. The characteristics observed on the CT scan align with those commonly associated with simple hepatic cysts. There is mainly a lack of a well-defined cyst wall or a bilayered wall that indicates the presence of an endocyst and an ectocyst.
The present study enrolled 93 patients diagnosed with CE for the first time, each with a history of visiting endemic CE areas. All were diagnosed with simple hepatic cysts by spiral CT scanning and abdominal color Doppler ultrasound. Using a linear array transducer, CE1 was diagnosed in 16 cases, and 14 of them were confirmed either by surgery or follow-up observation. The diagnostic accuracy was 87.5%. One patient with a mesothelial cyst of the liver and one case of simple hepatic cyst with local infection were found to have the specific sign of the "bilayered wall" using the linear array transducer. Fortunately, the misdiagnosis in this case did not lead to adverse outcomes. Among the 77 patients who were diagnosed with simple hepatic cysts using the linear array transducer, one patient receiving aspiration and drainage of the hepatic cyst was found to have CE during the follow-up period. The above results may be explained by limitations of the linear array transducer itself, although the possibility of cystic lesion (CL) could not be completely ruled out at the first diagnosis. The CL-type hydatid cyst is rare and the diagnosis is generally difficult[13]. During sonography, the diagnosis of a simple hepatic cyst is often made if there are multiple lesions (two or more). However, in the present study, among 15 patients with CE, 11 patients had single lesions and 4 had multiple lesions. Among the 77 patients diagnosed with simple hepatic cysts, 67 patients had single lesions and 10 had multiple lesions (two or more). The distribution of multiple lesions did not significantly differ between the two diseases (P = 0.177, F = 1.821). In addition, one patient was found to have two hepatic cystic lesions at first diagnosis, and both abdominal CT scanning and routine abdominal ultrasound (convex array transducer) diagnosed the lesions as simple hepatic cysts. This patient was not further examined using a linear array transducer. Two years later, the patient was admitted to hospital due to abdominal distension and pain. The diagnosis of CE Type 2 (CE2) was made, and the lesion size was enlarged, which was closely related to the right hepatic pedicle in the first hepatic hilum. This patient subsequently underwent open endocystectomy plus partial ectocystectomy, and suffered from residual cavity of hydatid cyst with bile leakage. A drainage tube was placed in the residual cavity for 40 d and a T-tube in the common bile duct for 2 months. The likelihood of misdiagnosis of CE can be reduced by the supplementary utilization of a linear array transducer during the ultrasound examination of hepatic cystic lesions, and by rectifying the empirical idea that multiple cystic lesions are generally simple hepatic cysts. 
Colloidal gold-based immunochromatographic strip assay is an important method for the differential diagnosis of CE, with a sensitivity above 85% and a specificity above 85%[4]. In the present study, among 15 patients with CE, 10 (66.7%) were positive for antibodies against Echinococcus and 5 (33.3%) were negative. Among the 77 patients with simple hepatic cysts, 11 (14.3%) were positive for antibodies against Echinococcus and 66 (85.7%) were negative. The sensitivity of the colloidal gold-based immunochromatographic strip assay for detecting antibodies against Echinococcus was lower than that reported previously, while the specificity was comparable. For simple hepatic cysts causing compression, they can be treated by fenestration. Specifically, aspiration and drainage are performed at the superficial site of the liver and in the thin wall of the cyst and lower pole of the lesion, with resection of parts of the cyst wall. However, the aforementioned procedure contradicts surgical principles for CE. If a patient is misdiagnosed and receives surgery for simple hepatic cysts rather than surgery for atypical CE1, this may lead to extensive implantation of hydatid scolices in the abdomen, or even anaphylactic shock and death. In the present study, one patient was diagnosed with simple hepatic cyst upon admission and received aspiration and drainage. However, during the follow-up period, CE was confirmed in this patient and complicated with implantation of hydatid scolices in the intercostal space. It is noteworthy that this patient was negative for antibodies against Echinococcus at first diagnosis. For patients with hepatic cysts and a history of visiting endemic CE areas, CE may still be suspected even if patients are negative for antibodies against Echinococcus. 
With development in laparoscopy in the field of liver surgery, this technology has demonstrated notable success in treating CE. Cugat et al[14] reviewed the data of hepatic echinococcosis treatment in 74 patients. Yagci G et al[15] retrospectively analyzed the data of 355 patients undergoing surgery for hepatic echinococcosis over a 10-year period, and they confirmed the safety and effectiveness of laparoscopy. Casulli et al[16] presented a case of cerebral CE in a child, along with a comparative molecular analysis of the isolated cyst specimens from the patient and sheep from local farms. Bakinowska et al[17] reported the surgical treatment of three different cases of pulmonary echinococcosis. They demonstrated that simple small pulmonary echinococcal lesions could be excised using endostaplers. Mfingwana et al[18] described a pediatric cohort diagnosed with pulmonary CE and treated with a combination of medical and surgical therapy. In endemic areas of hepatic echinococcosis, laparoscopy should be performed for hepatic cysts that are highly suspected to be CE, as a diagnostic and therapeutic tool. In the present study, of 2 patients who were preoperatively diagnosed with CE1, laparoscopy confirmed the diagnosis of hepatic cyst in one patient and the diagnosis of a mesothelial cyst of the liver in the other. Thus, the risk of long-term utilization of oral albendazole was avoided, and these patients markedly benefited from laparoscopy. According to the Synopsis of Echinococcosis Diagnosis and Treatment developed by the WHO-IWGE, PAIR is a less invasive and easy-to-use method to diagnose and treat CE. This treatment is recommended for countries and regions that are not fully equipped for surgery, especially for the treatment of CE1[9]. According to our clinical experience, PAIR is recommended for small, deep-lying CE lesions. However, for superficial lesions, PAIR is likely to cause implantation of hydatid scolices in the abdomen or along the puncture path. Besides, PAIR cannot eliminate endocysts, and residual endocysts may lead to infections, typically requiring further aspiration or surgery. In the present study, 4 of 15 patients with CE were found to have bile leakage points in the hydatid cyst wall, which could not be closed by PAIR. These patients may require further surgery due to bile leakage from the cyst cavity. 
The mortality of untreated CE is 2%-4%[11]. Early diagnosis and appropriate treatment of CE are highly important for patients’ prognosis. Differential diagnosis of atypical CE1 and simple hepatic cysts is necessary for patients with hepatic cysts who have a history of visiting endemic CE areas. A linear array transducer can facilitate the early detection of a bilayered wall or local wall thickening in cysts during color Doppler ultrasound, even before the differential sign becomes fully visible. The combined utilization of a linear array transducer, a convex array transducer, and serum immunoglobulin test for CE can enhance the diagnostic accuracy and reduce the likelihood of missed diagnoses. In cases where differentiation remains challenging using the aforementioned methods, it is recommended that patients undergo laparoscopic procedures to mitigate the potential risk of severe adverse outcomes.

CONCLUSION
Abdominal high-frequency ultrasound can detect CE1 hydatid cysts. Laparoscopy serves as an effective diagnostic and therapeutic tool for CE.

ARTICLE HIGHLIGHTS
Research background
Given the distinct biological features of this disease, only a few patients with hepatic echinococcosis can receive standardized diagnosis and treatment. Some patients with cystic echinococcosis type 1 (CE1) exhibit atypical clinical manifestations, and findings from laboratory tests and radiographic examinations may not align with typical patterns. In specific cases of CE1, hydatid cysts may lack clearly defined cyst walls or characteristic endocysts. It is challenging to differentiate these lesions from simple hepatic cysts. Erroneous diagnosis and treatment of atypical CE1 may lead to grim consequences. 

Research motivation
Developing appropriate diagnostic and therapeutic approaches for atypical CE1 hydatid cysts is of great importance.

Research objectives
The purpose of this study was to improve the diagnostic rate of atypical CE1. Laparoscopic procedures were performed to verify the diagnosis of atypical CE1 and to deliver a less invasive treatment, in order to reduce the misdiagnosis rate and the risks associated with potential delays in treatment.

Research methods
Ninety-three patients who received treatments for simple hepatic cysts at the People's Hospital of Xinjiang Uygur Autonomous Region (Urumqi, China) from January 2018 to September 2023 were enrolled in the study. The clinical diagnoses were made based on findings from serum immunoglobulin tests for echinococcosis, routine abdominal ultrasound, high-frequency ultrasound, abdominal computed tomography (CT) scanning, and laparoscopy. Subsequent to treatments, patients with CE were followed up once every 3-6 months, and those with simple hepatic cysts once every 6-12 months. Patients underwent abdominal ultrasound and liver function tests during the follow-up period until October 2023.

Research results
Among the 93 patients, 21 and 72 patients were CE-positive and CE-negative, respectively. All 93 patients were diagnosed with simple hepatic cysts by conventional abdominal ultrasound and abdominal CT scanning. Among them, 16 patients were preoperatively diagnosed with atypical CE1, and 77 were diagnosed with simple hepatic cysts by high-frequency ultrasound. All the 16 patients preoperatively diagnosed with atypical CE1 underwent laparoscopy, of whom 14 patients were intraoperatively confirmed to have CE1, which was consistent with the postoperative pathological diagnosis, one patient was diagnosed with a mesothelial cyst of the liver, and the other was diagnosed with a hepatic cyst combined with local infection. Among the 77 patients who were preoperatively diagnosed with simple hepatic cysts, 4 received aspiration sclerotherapy of hepatic cysts, and 19 received laparoscopic fenestration. These patients were intraoperatively diagnosed with simple hepatic cysts. During the follow-up period, none of the 14 patients with CE1 experienced recurrence or implantation of hydatid scolices. One of the 77 patients was finally confirmed to have CE complicated with implantation to the right intercostal space. 

Research conclusions
Abdominal high-frequency ultrasound can detect CE1 hydatid cysts. Laparoscopy serves as an effective diagnostic and therapeutic tool for CE.

Research perspectives
Our findings remain to be further verified by randomized clinical trials.
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Figure Legends
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Figure 1 Hepatic cyst diagnosis. A: Cystic echinococcosis type 1 (CE1) lesion, which was diagnosed as hepatic cyst by computed tomography; B: CE1 lesion, which was diagnosed as hepatic cyst by ultrasound.
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Figure 2 Hydatid cyst with a localized bilayered wall (arrowhead) detected by a linear array transducer.
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Figure 3 Hepatic cyst diagnosis and treatment. A: Cystic echinococcosis type 1 (CE1) misdiagnosed as a hepatic cyst and treated by percutaneous aspiration, the arrowhead indicating the aspiration needle; B: Post-treatment follow-up revealing recurrence of a hepatic hydatid cyst (arrowhead) with hydatid implanted in the intercostal space (arrowhead); C: Conventional ultrasound diagnosing two simple hepatic cysts; D: Follow-up examination confirming the diagnosis of CE compressing the right hepatic pedicle.
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Figure 4 Endocyst of cystic echinococcosis type 1 under the laparoscope.
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