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ABSTRACT (Ag):
Background: The most frequent complication of liver hydatid cyst is intrabiliary rupture (LHCIBR). This study aimed to investigate preoperative predictive factors of occult and frank LHCIBR.

Methods: We conducted a retrospective study concerning patients operated on consecutively for liver hydatidosis during 2 years. Patients were divided into three groups: who had no intrabiliary rupture, patients who had an occult rupture and patients who had a frank rupture.
Results: We recorded 56 patients with 82 liver hydatid cysts. LHCIBR was occult in 16 cysts and frank in four cysts. Bivariate analysis identified jaundice and cyst size as associated with frank LHCIBR and US cyst type II or III, recurrent cyst, and size of the hydatid cyst as associated with occult LHCIBR. In the multivariate analysis, we retained jaundice, cyst size >6.5 cm and duration of symptoms >45 days as significant predictive factors of frank rupture and cyst size >6,5 cm, number of recurrences ≥3, cyst type II or III, leukocytosis >9.000/mm3 and eosinophilia >5.5% as significant of occult rupture.

Conclusion: Misdiagnosis LHCIBR can lead to increased morbidity and mortality. They were avoided by predicting cyst rupture, correct timing and type surgery, proper drainage and preoperative intensive care of patients.
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Introduction:
Hydatid cyst is a worldwide zoonosis caused by Echinococcus granulosus (1). The most frequent complication of liver hydatid cyst is intrabiliary rupture (2,3). It present the corner stone of hydatid disease evolution and it may lead to acute cholangitis owing to obstruction of the biliary tree, with an increase of morbidity and mortality rate to 50% (2,4). Early diagnosis and treatment of these complicated cysts are mandatory. This complication can be suggested preoperatively regarding clinical, biological or radiological findings or discovered during surgery and can even be declared in the postoperative delay by a biliary leakage. Prediction of intrabiliary liver hydatid cyst rupture is important for early diagnosis, proper management, and proper choice of the surgical approach and type of surgery. This study aimed to investigate preoperative predictive factors of occult and frank intrabiliary rupture of liver hydatid cyst.

Methods:
We conducted a retrospective study concerning patients operated on consecutively for liver hydatidose during two years. Diagnosis of liver hydatid cyst was confirmed by ultrasound, CT-scan and hydatid cyst serology test (ELISA, arc 5). We used the hospital archive for the study. Preoperative demographic, clinical, biological and imaging findings characteristics were recorded. Patients who had a past medical history of jaundice or high level of total bilirubin value that was due to another affection then liver hydatid cysts were excluded from the study. All patients underwent liver function test (Total bilirubin level, gamma-glutamyl-transpeptidase (GGT), Aspartate aminotransferase and alkaline phosphatase level) and hematologic studies (leukocytosis, eosinophilia). The location of all hydatid cysts was determined by preoperative ultrasound, computed tomography and confirmed by surgical findings. Cysts were classified preoperatively according to ultrasound Gharbi classification (5) and intraoperatively by Couinaud’s segments of the liver (8). No medical treatment (Albendazole) was used before surgery. Only a surgical management was adopted. Conservatives procedures were performed for all patients. The area around the cyst was protected and covered with packs immersed in hypertonic saline serum. This precaution was performed to decrease the risk of parasite spread during cyst evacuation. The cyst was incised at its protruded part. The cyst was widely opened by excising the protruded part of the pericyst. The cyst content was aspired and germinative membrane was removed using forceps. The pericyst was smoothed out and cleaned to remove even non-apparent daughter cysts in the pericyst. The residual cavity was exanimated to look for intrabiliary rupture. A cholecystectomy and a cholangiogram were performed when a communication between the hydatid cyst and the biliary tract or a common bile dilation were found (figure 1). Biliary communication was sutured when they were < 5 mm and treated by directed fistulation when it was larger than 5 mm. If the hydatid fluid was bile stained, with no evidence of biliary communication, the residual cavity was aspirated using external drainage. An omentoplasty was performed systematically to treat remained cavity. Regarding intra operative findings, patients were divided into three groups: patients who had no intrabiliary rupture, patients who had an occult rupture and patients who had a frank rupture. An occult rupture was defined as the presence of bile in the cyst without passage of intracystic content into the common bile duct. A frank rupture (figure 2) was defined as a passage of the intracystic content into the biliary tree (figure 3) with a large bilio-cystic fistula (diameter larger than 5 mm). Collected data were analyzed using the SPSS (v.23). Continuous variables were presented by the mean ± standard deviation and qualitative variables by percentage. For comparison between the three groups, we used the Student t test and Mann-Whitney test for continuous variables when appropriate; the chi-square test and Fisher exact test for categorical variables. A p value less than 0.05 was considered significant. Receiver operating characteristic (ROC) curve was used to evaluate the optimal cut-off values. The sensitivity, specificity, likelihood ratio, and positive and negative predictive values were calculated to identify predictive factors of occult and frank rupture in biliary tact of liver hydatid cyst. 
Results
    Descriptive study
Our study recorded 56 patients with 82 liver hydatid cysts. There were 13 men (23%) and 43 women (77%) with a mean age of 49 ± 19 years. The most common symptom was right upper quadrant abdominal pain in 44 patients (79%). A history of jaundice was found in four patients (7%) and seven patients (12%) were asymptomatic. The duration of symptoms ranged from one day to four years (median, 180 days). Abdominal examination objectified an abdominal mass in five patients (9%). The disease was primary in 41 patients (73%) and recurrent in 15 patients (27%). An abdominal ultrasound was performed systematically and CT-scan in 49 patients (87,5%). The majority of patients had a single cyst, there were in 32 patients (57%) and multiple cysts in 24 patients (43%). Associated extrahepatic hydatid cysts were found in 10 patients (18%). Finally, we counted 82 liver hydatid cysts presented by 56 patients. Sixty-four cysts were located in the right liver lobe (78%), 13 cysts in left liver lobe (16%) and five cysts were both lobe (6%). The cyst size ranged from 1 to 17 cm (median: 7.5 cm). Regarding ultrasonography Gharbi classification, among the 82 cysts, 18 cysts (22%) were type I, 6 cysts (7%) were type II, 43 cysts (52%) were type III, 14 cysts (17%) were type IV and one cyst was type V. Imaging findings showed a dilation of common bile duct in 5 patients (8,9%). All surgical procedures were performed using open approach and a conservative treatment was adopted for all patients. Intrabiliary rupture was detected in 20 hydatid cysts (24,4%). It was an occult communication in 16 cysts (80%) and a frank intra-biliary rupture in four cysts (20%).

    Analysis study
Bivariate analysis allowed us to identify the preoperative variables associated to frank intra-biliary hydatic rupture. There were significant statistically (p<0.05) according jaundice, and size of the cyst (table 2). Concerning occult intrabiliary rupture, there were significant statistically (p<0.05) according ultrasonography Gharbi’s classification type II or III cyst, recurrent cyst, and size of the hydatid cyst (table 2). 
As concern the size of cyst, ROC curve (figure 4) was used to determine the most appropriate cut-off point which was 6.5 cm with a sensitivity of 83%, a specificity of 60% and a negative predictive value of 92%. 
In the multivariate analysis we retained jaundice, cyst size > 6.5 cm and duration of symptoms > 45 days as significant predictive factors of frank rupture. Concerning occult rupture, we retained in the multivariate analysis cyst size > 6,5 cm, number of recurrences ≥ 3, cyst type II or III, leukocytosis > 9.000/mm3 and eosinophilia >5.5%.
Discussion:
Our study investigates preoperative predictive factors of intrabiliary rupture of liver hydatid cyst in order to perform early diagnosis and management of this complication. Based on our findings, the preoperative variables associated to frank intra-biliary hydatic rupture were jaundice and cyst’s size. Ultrasonography Gharbi’s classification type II or III cyst, recurrent cyst and cyst’s size were associated to occult intra biliary rupture.  Multivariate analysis retained jaundice, cyst size > 6.5 cm and duration of symptoms > 45 days as predictive factors of frank rupture and cyst size > 6,5 cm, number of recurrences ≥ 3, cyst type II or III, leukocytosis > 9.000/mm3 and eosinophilia >5.5% as predictive factors of occult rupture.
Intrabiliary hydatid cyst rupture is the most frequent complication of liver hydatid cysts (3,7). There is no consensus concerning the terminology of hydatid cyst with intrabiliary rupture (2,8). Its incidence depends largely on the definition used to retain the occurrence of this rupture (2). In the literature, it was between 21 and 37% (8,9). Prediction of intrabiliary liver hydatid cyst rupture using clinical, biological and imaging factors is important for early diagnosis and proper management to enhance post-operative outcome (10). It is commonly admitted that intrabiliary cyst rupture is related to higher morbidity and mortality rates (2,8). Intracystic pressure increases along with the diameter of a hydatid cyst and leads to a spontaneous intrabiliary rupture (3). This pressure causes intermittent passage of cyst fluid and minor fragments into the biliary system. However, an apparent biliary obstruction does not occur (6). A clear hydatid fluid without bile in the cyst cavity does not mean an intact cyst wall. Liver hydatid cyst intra biliary rupture is the major turning-point in the liver hydatid cyst evolution. It leads to cyst infection, cholangitis, sepsis, jaundice, pancreatitis, acute cholecystitis and liver abscesses (11,12). Even a late biliary cirrhosis could been reported (13). In addition, when intrabiliary rupture was suspected, percutaneous drainage and use of scolicidal agents should be avoided because septic complications and risk of sclerosing cholangitis (2). Suitable treatment may avoid postoperative cystic cavity-related complications (2). 
The cysto-biliary fistula may occur essentially in two forms: an occult rupture in 10% to 37% of cases or a frank rupture in 3% to 17% of cases (2,4,14). In our study, the overall incidence of cysto-biliary fistula was 24%. There was frank rupture in 4.87% and occult rupture in 19.51% of cysts.  
The frank intrabiliary rupture is easily suggested preoperatively. Careful past medical history, patient story, physical examination and complementary exams predict this complication (15,16). There was essentially obstructive jaundice, hyperbilirubinemia, gama-glutamyl transferase or levels of alkaline transferase in the blood samples (15,17). Even a cholangitis can be observed in some cases (18). CT-scan and ultrasound are useful diagnostic tools (19,20). The presence of associated liver hydatid cyst, dilated biliary tract with cholangitis are strongly suggestive of frank intrabiliary rupture (21). In case of frank rupture, abdominal ultrasound had a sensitivity of 66,7% and a specificity of 100% (4). Concerning abdominal CT-scan, it detects 75% of major cysts rupture (10). Atli et al (4) reported suggestive ultrasound findings, type IV cysts and a cyst diameter larger than 10.5 cm as independent imaging predictive factors of frank rupture. Al-Bahrani et al (22) had investigate predictive factors of frank intrabiliary rupture in a study concerning 741 patients operated between 1965 and 2000. Multivariate analysis identified cyst size (≥10 cm), cyst infection, multivesicular content, solitary cysts and location in the left lobe of liver as well as long duration of symptoms as independent predictors of frank intrabiliary rupture (22).
Occult intrabiliary rupture of hydatid cyst are more frequent, asymptomatic and intra operatively diagnosed (4,21). It must keep in mind that these occult fistulas may give rise to a frank perforation at any time. Then early diagnose and management are important. These ruptures were defined as the presence of bile in the cyst without passage of intracystic content into the common bile duct. Thus, an apparent biliary obstruction does not occur. Different variables have been reported as risk factors for cysto-biliary fistula in the literature. 
Atli et al (4), in a series of 116 patients, found that a history of nausea and vomiting, a serum ALP level greater then 144 UI/l, a total bilirubin level greater than 0,8 mg/dl, and cyst size greater than 14.5 cm were associated to occult intrabiliary cyst rupture.
Imaging features are not very helpful to detect occult intrabiliary cyst rupture (9). Often this complication is discovered intra-operatively proved by a bile in the hydatid cyst fluid (23). Diagnoses is performed by the detection of a bilio-cystic fistula in the cyst wall during surgery or during peroperative cholangiogram and even by ERCP performed before surgery (2). Magnetic resonance cholangiography may become an effective diagnostic tool but now it is yet to be defined in the assessment of hydatid cyst intrabiliary rupture (24,25). Among the different studies illustrated, cyst size seems to be the most important factor. In our study, hydatid cyst type II or III and cyst size above 6.5 cm were a predictive factor of cysto-biliary fistula. Atli (4) and Unalp (9) reported respectively a cyst diameter above 10.5 and 10 cm as predictive factors of occult intrabiliary cyst rupture with no relation between biliary leakage and nature of the cysts, whether primary or recurrent, single or multiple and their location (right lobe, left lobe or both).
This complication could affect the surgeon’s choice regarding the surgical approach (Laparoscopy or laparotomy) and the surgical procedure (conservative or radical treatment).
Since a cyst-biliary communication is a lifethreatening condition, early diagnosis and treatment are mandatory. Surgeons should suspect a cystobiliary communication of a hydatid cyst if patient presents risk factors. In this situation, a broad-spectrum antibiotic should be chosen for prophylaxis and patients should be treated surgically as early as possible. In addition, suggesting intrabiliary rupture of liver hydatid cyst can be useful in patient’s selection to percutaneous treatment or laparoscopy (26–28). Intraoperative cholangiography should be done systematically (3). 
Limitation of this study is being a retrospective study. The character of peri cyst’s thick was evaluated by the surgeons with no standard definition attributed. 
Conclusion:
Misdiagnosis of intrabiliary rupture of hepatic hydatid cyst can lead to increasing postoperative cavity-related complications. Cysto-biliary communication should be suspected preoperatively and searched carefully intraoperatively in the presence of preoperative predictive factors.  It could affect the surgeon’s choice regarding the surgical approach (Laparoscopy or laparotomy) and the surgical procedure (conservative or radical treatment).  In conclusion, decreasing morbidity and mortality were warranted by predicting intrabiliary cyst rupture, correct timing and type of surgery, proper drainage and preoperative intensive care of patients.
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TABLE AND FIGURE LIST:
Table 1: Demographic, clinical, biological and radiological characteristics of patients. 
	Variables
	N (%)/ Median (ranges)/ Mean (± SD)

	Demographic data
	

	Median duration of symptoms in months
	2 [1-16]

	Age (year)
	49 ± 19

	Gender


Women


Men
	43 (77%)

13 (23%)

	Clinical presentation
	

	    Right upper quadrant abdominal pain
	44 (97%)

	    Asymptomatic
    Symptomatic 
	

	    History of jaundice
	4 (7%)

	    Nausea and vomiting
	6 (11%)

	   Duration of symptoms (days)
	180 [1-1440]

	   Abdominal mass
	5 (9%)

	   Jaundice  
	4 (7%)

	   Fever
	7 (13%)

	Biological tests levels
	

	    Total bilirubin level (μmol/l)
	14 [3.9 – 244.3]

	    BC
	20 [2 - 175]

	    Alkaline phosphatase level (U/l)
	94.5 [39 – 369]

	    GGT level
	63 [11 - 506]

	    ALP level
	101 [39 - 369]

	    Leukocytosis (103/mm3)
	6850 [2300 - 23200]

	    Eosinophilia (103/mm3)
	2900 [100 - 15200]

	    C-reactive protein
	46 [3.9 - 101]

	Biliary duct dilation   
	

	     Yes
	8 (9%)

	     No
	71 (86.5%)

	Cyst Size (cm)
	7.5 [1-17]

	Number of cysts
	

	    Unique cyst
	32 (57%)

	    Multiple cysts
	24 (43)

	Recurrent cyst
	15 (27%)

	Cyst location


Right liver


Left liver


Both lobe
	64 (78%)

13 (16%)

5 (6%)

	Gharbi’s classification


I


II


III


IV


V
	18 (22%)

6 (7%)

43 (52%)

14 (17%)

1(1%)

	Cyst wall (pericyst)
	

	    Soft
	35 (42.6%)

	    Fibrotic or calcified
	4 (4.8%)

	    Non-mentioned
	43 (52.4%)

	Intra-biliary hydatic rupture


Frank


Occult
	20 (36%)

4 (4,87%)

16 (19,51%)


Table 2: Comparison between frank rupture or occult rupture versus no intrabiliary rupture of the liver hydatid cysts (bivariate analysis). 
	Variables
	
	Intrabiliary rupture (n=20)
	
	No rupture (n=62)
	
	p

	
	
	Frank rupture (n=4)
	Occult rupture (n=16)
	
	
	
	Frank rupture
	Occult rupture

	Age (year)
	
	48 ± 17
	45 ± 17
	
	49 ± 19
	
	0.925
	0.488

	Jaundice
	
	2 (50%)
	2 (1.25%)
	
	3 (5%)
	
	0.026
	0.618

	Abdominal mass
	
	2 (50%)
	1 (0.625%)
	
	6 (10%)
	
	0.069
	0.681

	Leukocytosis
	
	10566 ± 3056
	9156 ± 4518
	
	7454 ± 3212
	
	0.052
	0.115

	Size of cyst (cm)
	
	11 ± 3
	10 ± 3
	
	5 ± 3
	
	0.010
	0.004

	Type II or III
	
	4 (100%)
	15 (94%)
	
	28 (45%)
	
	0.050
	< 0.001


Table 3: Results of multivariate analysis of predictive factors.
	Variables 
	OR
	%95 CI
	P

	Frank cysto-biliary intrabiliary rupture
	
	
	

	    Jaundice         
	19.7
	2 – 191.8
	0.026

	    Size > 6.5 cm                                                                                               
	8.6
	3 - 19
	0.033

	    Duration of symptoms > 45 days    
	29.4
	2.6 – 338.3
	0.007

	Occult cysto-biliary intrabiliary rupture
	
	
	

	    Size > 6.5 cm                                        
	6.4
	1.6 – 24.8
	0.033

	    Number of recurrences ≥ 3 
	14
	1.3 – 146.3
	0.026

	    Type II or III
	18.2
	2.3 – 146.5
	< 0.001

	    Leukocytosis > 9,000/mm3  
	4.5
	1.3 – 15.1
	0.018

	    Eosinophilia > 5.5%                           
	6.5
	1.3 – 33
	0.029


Figure 1: Intra-operative cholangiogramm showing a dilated biliary tract with a filling defect in the common bile duct due to the presence of a hydatid daughter cyst

Figure 2: Intra-operative picture showing a large liver hydatid cyst wall in case of a frank rupture

Figure 3: Intra-operative picture showing hydatid cyst membrane in the common bile duct after choledecotomy

Figure 4: The ROC curve for the cyst diameter
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