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Abstract 

Introduction 

Surgery remains the basic treatment of hepatic hydatid cyst (HHC). However, it is associated with significant morbidity. The aim of our study was 

to evaluate mortality and morbidity of surgery of the HHC and to highlight the risk factors. 

Methods 

A retrospective study was conducted from January 1, 1996 to December 31, 2006. 391 patients hospitalized for HHC and operated in the 

Department of General Surgery “A” of the Rabta Hospital in Tunis, Tunisia. 

Results 

The overall mortality rate was 0.7% while the overall morbidity rate was 20.4%. About 16.6% suffered from specific complications, while 3.8% 

suffered from non-specific complications. Predictors of morbidity in a univariate analysis included cysts larger than 9 cm, dome cysts, cysts with 

bilious contents, type II, III, IV or V on ultrasound classification, fissured cysts and intrabiliary rupture of hepatic hydatid cyst. The multivariate 

study consisted of independent predictors of disease at the site of the liver dome, the cysto-biliary fistula and intrabiliary rupture of hepatic hydatid 

cyst 

Conclusion 

The hepatic hydatid cyst of the dome and the existence of preoperative complications in particular intrabiliary rupture of hepatic hydatid cyst are 

the main factors of morbidity. A better understanding of these factors allows the surgeon to choose the appropiate surgical technique that is 

associated with less morbidity. 
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Introduction 

Hepatic hydatid cyst (HHC), a benign tumor of the liver, is endemic in Tunisia and poses a real public health problem. If not treated, HHC may 

cause serious complications, preoperative and/or postoperative. The surgeon is often confronted with the choice of the surgical approach to 

manage HHC cases, radical treatment or conservative treatment. Surgical treatment may lead to significant morbidity. The aim of our study was to 

evaluate the mortality and morbidity of surgery on hepatic hydatid cysts (HHC) and highlight the risk factors.  

  

  

Methods 

This is a retrospective study extending over a period of 11 years from 1 January 1996 to December 31, 2006. Patient medical record was reviewed 

retrospectively. During that period, 465 cases of hepatic hydatid cysts were reviewed, 391 patients were hospitalized and operated in the General 

Surgery "A" Department of the Rabta Hospital. Recurrent HHC and those associated with intraperitoneal or thoracic localizations were excluded 

from the study. The characteristics of the hydatid cysts were classified using ultrasound findings (Gharbi classification) [1] and intraoperative 

findings. We defined postoperative morbidity as the occurrence of a specific or nonspecific complication during the first 30 days of surgery and 

postoperative mortality by the occurrence of death during the first 30 days postoperatively. Epidemiological, clinical, pathological and therapeutic 

variables used in the univariate and multivariate analysis were as follows: age, sex, single or multiple cysts, size, content, the site of the cyst, the 

state of pericyst, ultrasound classification, "fissuring" of the bile ducts, the choice of surgery and the use of omentoplasty or not.  

  

Statistical analysis was performed using SPSS version 16.0. The results were expressed as percentages or averages. The comparison of 

percentages was made by the chi2 test; Fisher´s exact test for univariate analysis and logistic regression model for multivariate analysis. The 

significance level was set at 0.05 for all statistical tests.  

  

  

Results 

Out of the total 391 patients included in this study, 113 were men (28.9%) and 278 were women (71.1%) with a sex ratio of 0.4. The mean age 

was 41.6 years with the age ranging from 8 to 86 years (Average: 40 ± 16.5). Forty-seven patients (12%) were admitted in emergency for a 

complicated case of HHC while 344 patients (88%) were admitted to undergo an elective surgery.  

  

Three hundred thirty-three (85%) patients had a single HHC and 58 (15%) cases had multiple cysts (15%). The average size of the cysts was 8.6 

cm with a range from 1 to 27 cm. Type IV classification of Gharbi was the most common type (39.6% of cases), followed by type III (28.4%). 

Types I, II and V were less frequent with 15.9%, 10.5% and 5.6% respectively. The cysts were located in the hepatic dome in 41.5% of cases, the 

anterior part of right lobe of the liver in 38.5%, left lobe in 18.1%.  
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Surgical approaches used in resecting the HHC were: 91.3% right subcostal incision and a midline incision in 1% of the cases. Laparoscopic 

resection was used on only 30 cases (7.7%). Intraoperatively, the content of the cyst was clear in 50% of the cases. In one-fifth of the cases, 

bilious fluid was detected and in the same proportion, turbid fluid was found. In 12.2% of cases, purulent fluid was discovered in the cysts. The 

state of pericyst was noticed and mentioned in only 201 cases (43.1%).  

  

The morphology of the cysts (1 = thick, 2 = soft, 3 = unspecified) consisted of 92 (19.7%) thick-walled cysts, 109 (23.4%) soft-walled cysts and 

264 (56.9%) unspecified cysts. The number of complicated cysts discovered intraoperatively was 172 (29.6%); infections were 135 (71%), in 4 

patients, cyst ruptured in the thorax (2.1%) . In two patients (1%), the cyst was found to be compressing the hepatic veins causing a Budd-Chiari 

syndrome. The 275 (59.1%) uncomplicated cysts that were diagnosed on ultrasound later confirmed intraoperatively.  

  

The number of fissured cyst into the bile ducts was 115 (22.8%). It was a small fistula (1 to 2 mm diameter) in 79 cases (75%) and a large 

cystobiliary fistula (diameter > 5 mm) in 36 cases (25%).  

  

The conservative treatment was the technique of choice (resection of outside dome surface) in 95% of cases, while 25 patients (5%) were 

selected to undergo radical treatment. An omentoplastly was used as a means of filling the residual cavity in 49 complicated and non-complicated 

cysts (10.5%).  

  

The surgical risk was evaluated by the mortality rate which was 0.7% (3 patients). Two female patients, aged respectively 18 and 49 years, died 

during the intervention in an array of anaphylactic shock by the manipulation of the cyst, even before the injection of scolicide. The third patient 

was a 16-year old girl admitted to emergency in a state of severe acute cholangitis who died two days post-operation due to severe septic shock.  

  

The overall postoperative morbidity rate was 20.4% (80 patients). Fifteen patients (3.8%) had a nonspecific complication (9 pneumonia, 4 urinary 

tract infections, decompensated cirrhosis, and a miscarriage in a 1st trimester patient), while 65 patients showed specific complication (16.6%). 

These specific complications were 35 cases of external biliary fistula (8.9%), infection of the residual cavity in 26 cases (6.6%), 2 cases showed 

residual membrane in the common bile duct (0.55%) and 2 cases suffered from postoperative hemorrhage (0.55%).  

  

After univariate analysis, the predictors of morbidity are: cyst size of 9 cm or more, cysts locate in the dome, bilious contenting cysts, the type II, 

III, IV or V ultrasound classification of HHC, fissured cysts into the bile ducts and ruptured cysts into the bile ducts (Table 1). Multivariate analysis 

showed that cyst localization in the dome of the liver, the cystobiliary fistula and fissuring of cyst into the biliary tract are all independent predictors 

of morbidity (Table 2).  
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Discussion 

The most frequently encountered morbidities were external biliary fistulas and suppuration of the residual cavity [17,22,24,25]. Intraperitoneal 

septic complications or persistent bilary fistula postoperative may arise if there is a presence of a residual cavity or cyto-biliary fistula after 

conservative treatment or if a proper hemostasis or biliostasis is not achieved after radical treatment [2,17,26]. Predictors of the disease are not 

well defined in the literature and the reported results are conflicting and controversial [27]. Our study was limited to the specific predictors of 

morbidity, particularly postoperative biliary fistula and suppuration of the residual cavity which are the two most common complications especially 

after conservative treatment. In our study, age and sex did not prove to be predictors of morbidity. This was consistent with several studies but 

results are conflicting and controversial [8,24,27]. However, according to Daradkeh S [3] and El Malki [4], age over 40 years is a predictor of 

morbidity. This is due to co-morbidites seen in the elderly which increases the overall morbidity.  

  

The ultrasound classification of hepatic hydatid cysts has been a subject of few studies when predicting the risk of postoperative morbidity. 

According to Demicran [28], type III HHC (using the Gharbi classification [1]) (Table 3) are least likely to complicate postoperatively compared to 

other types (p = 0.032). On the other hand, Atli [29] stated that Type III cysts were complicated more frequently than the other cysts (p < 0.01). 

In our study, type II, III, IV and V were more exposed to morbidity than type I. Typically, in type I cysts, the pericyst is often flexible and it is rare 

to find a large cystobilairy fistula clogged by the membrane. Other studies have not found a correlation between the ultrasound classifications and 

the occurrence of specific complications [21,26,27].  

  

Another predictor of postoperative morbidities was the site, particularly cysts located in the dome of the liver. In some studies, the location of cyst 

being in the dome and the depth of the cyst were found to be a poor prognostic factor for morbidity compared with HHC of left lobe of the liver 

[4]. In our study, a cyst size greater than 9 cm was found to be a predictor of morbidity. In this sense, the larger the cyst, the greater the risk of 

the cyst to come into contact with bile ducts and leading to erosion, thus resulting in fissuring of the bile ducts or rupture of the cysts into the bile 

ducts.  

  

There were no significant differences between post-surgical resection of a single hydatid cyst or mupltiple cysts in the literature. [21,27,28]. Our 

study concluded the same. On the other hand, several authors agreed that cysts filled with bilious or purulent fluid were predictors of morbidity 

when compared to other contents of the hydatid cysts [27,28]. This factor was found to be true in our study along with fissuring of the common 

bile duct. The literature also confirms that the existence of a small fistula or large cystobiliary fistula (diameter> 5 mm) are predictors of morbidity 

[29- 31]. We have not evaluated the medical treatment of hydatid cyst. In fact, in our country (Tunisia), the lack of consensus and the high cost of 

treatment remains an obstacle to its widespread use, especially since the majority of these patients are from poor families.  

  

Regarding the type of surgery, most studies are unanimous on the fact that the radical method (total cystectomy, lobectomy or hepatectomy) 

provides better postoperative results than conservative method [7,15,21,30,32] . In our study, we found no difference in morbidity between the 

two techniques; however the small number of radical treatments that were used on a selected population cannot permit us to draw a definite 

conclusion. In fact, the choice of surgical technique is left to the surgeon and is tailored according to the characteristics of the cyst, its site and the 
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experience of the surgeon. The radical treatment appears to a bit extreme for benign disease [30,33]. Conservative treatment, although simpler 

and less aggressive, often results in higher morbidity. This method is the preferred treatment in endemic countries like ours where preoperative 

complications of HHC are more frequent [4,6,34]. In addition, several studies show that the omentoplasty significantly decreases morbidity when it 

fills the cavity of a residual uncomplicated cyst [2]. This theory was not proven in our study probably because this technique was used in a small 

number of cases including both complicated and uncomplicated cysts.  

  

  

Conclusion 

The main predictors of morbidity of surgical treatment of hydatid cyst are cysts larger than 9 cm, cysts located in the dome of the liver and cysts 

ruptured into the bile ducts. Confirmation of these factors in prospective studies would help redefine the surgical strategies used when before a 

HHC so as to better ensure the best postoperative results.  
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Tables 

Table 1: Predictive factors of morbidity after surgical treatment of 391 patients hospitalized for hepatic hydatid cyst and operated in the 

Department of General Surgery “A” of the Rabta Hospital in Tunis, Tunisia from January 1, 1996 to December 31, 2006. (Univariate analysis) 

Table 2: Predictive factors of morbidity after surgical treatment of 391 patients hospitalized for hepatic hydatid cyst and operated in the 

Department of General Surgery “A” of the Rabta Hospital in Tunis, Tunisia from January 1, 1996 to December 31, 2006. (Multivariate analysis) 
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Table 3: Gharbi Classification of Hydatid Cysts  

  

  

References 

1. Gharbi HA, Hassine W, Brauner MW, Dupuch K. Ultrasound examination of the hydatic liver. Radiology. 1981; 139: 459-63. This article 

on PubMed 

2. Dziri C, Paquet J C, Hay J M, Fingerhut A, Msika S, Zeitoun G, Sastre B, Khalfallah T. Omentoplasty in the prevention of deep abdominal 

complications after surgery for hydatid disease of the liver: a multicenter, prospective, randomized trial. J Am Coll Surg. 1999; 188: 281-

9. This article on PubMed 

3. Daradkeh S, El-Muhtaseb H et al. Predictors of morbidity and mortality in surgical management of hydatid cyst of the liver. Langenbecks 

Arch Surg. 2007 Jan;392(1):35-9. This article on PubMed 

4. El Malki H O, El Mejdoubi Y, Souadka A. Predictive factors of deep abdominal complications after operation for hydatid cyst of the liver: 

15 years of experience with 672 patients. J Am Coll Surg. 2008; 206: 629-37. This article on PubMed 

5. Acarli K. Controversies in the laparoscopic treatment of hepatic hydatid disease. HPB (Oxford). 2004;6(4):213-21. This article on 

PubMed 

6. Tekin A, Kartal A, Aksoy F, Vatansev C et al. Long term results utilizing the unroofing technique in treating hydatid cysts of the liver. 

Surg Today. 2008;38(9):801-6. This article on PubMed 

7. Michael C et al. Hydatid disease of the liver: a continuing surgical problem. Arch Surg. 2006; 141: 1101-8. This article on PubMed 

8. Yorganci K, Sayek I. Surgical treatement of hydatid cysts of the liver in the era of percutaneous treatement. Am J Surg. 2002; 184: 63-9. 

This article on PubMed 

9. Akgun Y, Yilmaz G. Efficiency of obliterartion procedures in the surgical treatement of hydatid cyst of the liver. ANZ J Surg. 2004; 74: 

968-73. This article on PubMed 

10. Erdogmus B, Yazici B, Akcan Y, Ozdere BA, Korkmaz U, Alcelik A. Latent fatality due to hydatid cyst rupture after a sever cough episode. 

Tohoku J Exp Med. 2005; 205: 293-6. This article on PubMed 

11. Aydin U, Yazici P, Onen Z, Ozsoy M, Zeytunlu M, Kilic M, Coker A. The optimal treatment of hydatid cyst of the liver: radical surgery with 

a significant reduced risk of recurrence. Turk J Gastroenterol. 2008; 19: 33-9. This article on PubMed 

12. Yuksel O, Akyurek N, Sahin T, Salman B, Azili C, Bostanci H. Efficacy of surgery in preventing early local recurrence and cavity-related 

complications in hydatic liver disease. J Gastrointest Surg. 2008; 12:483-9. This article on PubMed 

13. Gollackner B, Längle F, Auer H. Radical surgical therapy of abdominal cyst hydatid disease: factors of recurrence. World J Surg. 2000; 

24: 717-21. This article on PubMed 

14. Priego P, Nuno J, Hervas P et al. Hepatic hydatidosis - Radical vs conservative surgery: 22 years of experience. Rev Esp Enferm Dig. 

2008; 100: 82-5. This article on PubMed 

15. Chautems R, Buhler L et al. Long term results after complete or incomplete surgical resection of liver hydatid disease. Swiss Med Wkly. 

2003; 133: 258-62. This article on PubMed 

16. Cirenei A, Bertoldi I. Evolution of surgery for liver hydatidosis from 1950 to today: analysis of a personel experience. World J Surg. 2001; 

25: 87-92. This article on PubMed 

17. Dziri C, Haouet K, Fingerhut A. Treatement of hydatid cyst of the liver: where is the evidence?. World J Surg. 2004; 28: 731-6. This 

article on PubMed 

javascript:void(0)
http://www.ncbi.nlm.nih.gov/pubmed/7220891
http://www.ncbi.nlm.nih.gov/pubmed/7220891
http://www.ncbi.nlm.nih.gov/pubmed/7220891
http://www.ncbi.nlm.nih.gov/pubmed/10065817
http://www.ncbi.nlm.nih.gov/pubmed/17021792
http://www.ncbi.nlm.nih.gov/pubmed/18387467
http://www.ncbi.nlm.nih.gov/pubmed/18333078
http://www.ncbi.nlm.nih.gov/pubmed/18333078
http://www.ncbi.nlm.nih.gov/pubmed/18333078
http://www.ncbi.nlm.nih.gov/pubmed/18751945
http://www.ncbi.nlm.nih.gov/pubmed/17116803
http://www.ncbi.nlm.nih.gov/pubmed/12135724
http://www.ncbi.nlm.nih.gov/pubmed/15550085
http://www.ncbi.nlm.nih.gov/pubmed/15718822
http://www.ncbi.nlm.nih.gov/pubmed/18386238
http://www.ncbi.nlm.nih.gov/pubmed/17917786
http://www.ncbi.nlm.nih.gov/pubmed/10773125
http://www.ncbi.nlm.nih.gov/pubmed/18366265
http://www.ncbi.nlm.nih.gov/pubmed/12833196
http://www.ncbi.nlm.nih.gov/pubmed/11213161
http://www.ncbi.nlm.nih.gov/pubmed/15457348
http://www.ncbi.nlm.nih.gov/pubmed/15457348
http://www.ncbi.nlm.nih.gov/pubmed/15457348


Page number not for citation purposes 7 

18. Belli L, Aseni P, Rondinara GF, Bertini M. Improved results with pericystectomy in normothermic ischemia for hepatic hydatidosis. Surg 

Gynecol Obstet. 1986; 163: 127-32. This article on PubMed 

19. Casado AO, Gonzalez ME, Segurola LC. Results of 22 years experience in radical surgical treatement of hepatic hydatid cysts. 

Hepatogastroenterology. 2001; 48: 235-43. This article on PubMed 

20. Moumen M, Elalaoui ME, Mehhane M, Jami D, Mokhtari M, el Fares F. Resection of the prominent dome of a hydatid cyst of the liver: 

about 360 cases. J Chir (Paris). 1990; 127: 83-6. This article on PubMed 

21. Bulbuller N, Ilhan Y S, Kirkil C, Yenicerioglu A, Ayten R, Cetinkaya Z. The results of surgical treatment for hepatic hydatid cysts in an 

endemic area. Turk J Gastroenterol. 2006; 17: 273-8. This article on PubMed 

22. Gourgiotis S, Stratopoulos C, Moustafellos P, et al. Surgical techniques and treatment for hepatic hydatid cysts. Surg Today. 2007; 37: 

389-95. This article on PubMed 

23. Buttenshoen K, Buttenshoen DC. Echinococcus granulosis infection: the challenge of surgical treatment. Langenbecks Arch Surg. 

2003;388:218-30. This article on PubMed 

24. Kyaalp C, Bostanci B, Yol S, Akoglu M. Distribution of hydatid cysts into the liver with reference to cystobiliary communications and 

cavity-related complications. Am J Surg. 2003; 185: 175-9. This article on PubMed 

25. Agayev RM et al. Diagnosis and surgical treatment of complicated liver echinococcosis. Turk J Gastroenterol. 2002; 13: 11-6. This 

article on PubMed 

26. Kilic M, Yoldas O et al. Can biliary-cyst communication be predicted before surgery for hepatic disease: does size matter?. Am J Surg. 

2008; 196: 732-5. This article on PubMed 

27. Kayaalp C, Bzeizi K et al. Biliary complications after hydatid liver surgery. J Gastrointest Surg. 2002 Sep-Oct;6(5):706-12. This article 

on PubMed 

28. Demicran O, Baymus M et al. Occult cystobiliary communication presenting as postoperative biliary leakage after hydatid liver surgery: 

are there significant preoperative clinical predictors. Can J Surg. 2006; 49: 177-84. This article on PubMed 

29. Atli M, Kama NA, Yuksek YN et al. Intrabiliary rupture of a hepatic hydatid cyst. Arch Surg. 2001; 136: 1249-55. This article on 

PubMed 

30. Kyaalp C, Sengul N, Akoglu M. Importance of cyst content in hydatid liver surgery. Arch Surg. 2002; 137: 159-63. This article on 

PubMed 

31. Zaouche A, Haouet K. Traitement chirurgical des kystes hydatiques du foie - Encyclopédie médico-chirurgicale. Techniques chirurgicales-

Appareil digestif. 2006 ; 40: 775 P17 

32. Dervenis C, Delis S, Avgerinos C et al. Changing concepts in the management of liver hydatid disease. J Gastrointest Surg. 2005; 9: 869-

77. This article on PubMed 

33. Hofstetter C, Segovia E, Vara-Thorbeck R. Treatment of uncomplicated hydatid cyst of the liver by closed marsupialization and fibrin glue 

obliteration. World J Surg. 2004; 28: 173-8. This article on PubMed 

34. Franco D, Vons C. Traitement chirurgical des kystes hydatiques du foie. Encyclopédie médico-chirurgicale. 1999 ; 40: 775-86 

  

  

 

 

http://www.ncbi.nlm.nih.gov/pubmed/3738710
http://www.ncbi.nlm.nih.gov/pubmed/11268973
http://www.ncbi.nlm.nih.gov/pubmed/2341504
http://www.ncbi.nlm.nih.gov/pubmed/17205405
http://www.ncbi.nlm.nih.gov/pubmed/17468820
http://www.ncbi.nlm.nih.gov/pubmed/12845535
http://www.ncbi.nlm.nih.gov/pubmed/12559452
http://www.ncbi.nlm.nih.gov/pubmed/16378268
http://www.ncbi.nlm.nih.gov/pubmed/16378268
http://www.ncbi.nlm.nih.gov/pubmed/16378268
http://www.ncbi.nlm.nih.gov/pubmed/18513700
http://www.ncbi.nlm.nih.gov/pubmed/12399060
http://www.ncbi.nlm.nih.gov/pubmed/12399060
http://www.ncbi.nlm.nih.gov/pubmed/12399060
http://www.ncbi.nlm.nih.gov/pubmed/16749978
http://www.ncbi.nlm.nih.gov/pubmed/11695968
http://www.ncbi.nlm.nih.gov/pubmed/11695968
http://www.ncbi.nlm.nih.gov/pubmed/11822952
http://www.ncbi.nlm.nih.gov/pubmed/11822952
http://www.ncbi.nlm.nih.gov/pubmed/11822952
http://www.ncbi.nlm.nih.gov/pubmed/15985246
http://www.ncbi.nlm.nih.gov/pubmed/14708059


Page number not for citation purposes 8 

 

 

 

  

  

  

  

  

  

  

 

 

  

  

  

  

  

Table 1: Predictive factors of morbidity after surgical treatment of 391 patients hospitalized for hepatic 

hydatid cyst and operated in the Department of General Surgery “A” of the Rabta Hospital in Tunis, Tunisia 

from January 1, 1996 to December 31, 2006. (Univariate analysis) 

Type I Pure fluid collection - univesicular cyst 

Type II Fluid collection with a split wall  detached laminated membrane “water lily” sign 

Type III  Fluid collection with septa daughter cysts 

Type IV  Heterogenous appearance presence of matrix mimics a solid mass 

Type V  Reflecting thick walls calcifications 
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Table 2: Predictive factors of morbidity after surgical treatment of 391 patients hospitalized for hepatic 

hydatid cyst and operated in the Department of General Surgery “A” of the Rabta Hospital in Tunis, Tunisia 

from January 1, 1996 to December 31, 2006. (Multivariate analysis) 

Predictive  factors of morbidity P 

Dome cysts < 0.0001 

Size > 9 cm                                                                               < 0.0001 

Type I on ultrasound classification 0.02 

Bilious contents 0.002 

Fistulisations in biliary tract < 0.0001 

Large fistula < 0.0001 

Age 0.38 

Sex                                                          0.2 

Multiple cysts                                     0.18 

Type I, II vs III, IV, V                                                                            0.2 

Type I, II, III  vs  IV, V                                                                        0.36 

Purulent content                                                                                 0.06 

Mastic content                                                                                    0.4 

Type of surgery                                                                                 0.3 

Epiploplasty 0.2 
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Table 3: Gharbi classification of hydatid cysts 

Predictive factors of morbidity  P OR IC95% 

Dome cysts                 < 0.0001 2.84 1.58 – 5.07 

Large fistula                          0.02 2.7 1. 13 – 6.46 

Fistulisation in biliary tract 0.024 2.3 1.11 – 4.85 


