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ABSTRACT
Background/Aims: Hydatid cyst may remain asymptomatic for several years or may become complicated. The aim of this study is to eval-
uate the patients who were operated on for liver hydatid cyst in our clinic and the results of preoperative or postoperative complications. 
Materials and Methods: The data of 836 patients who underwent surgery (n = 750) or Puncture, Aspiration, Injection, and Re-aspiration 
(n = 86) for hydatid cyst disease in our clinic between January 2006 and January 2021 were evaluated retrospectively.
Results: Surgical operation was performed in 750 of the patients and Puncture, Aspiration, Injection, and Re-aspiration procedure was 
performed in 89 of the patients. In the surgery and Puncture, Aspiration, Injection, and Re-aspiration group, respiratory distress, anaphy-
laxis, allergic rash, and urticaria were observed in 11 patients (8 in Puncture, Aspiration, Injection, and Re-aspiration group and 3 in open 
surgery group). All patients recovered with emergency medical interventions. Recurrence was observed after the percutaneous procedure 
in 11 cases and after surgery in 36 cases. There was no statistically significant difference between the surgical and Puncture, Aspiration, 
Injection, and Re-aspiration groups in terms of recurrence and cyst infection (P = .253 and P = .547, respectively). The incidence of the 
development of intrabiliary rupture, allergic reaction, and intraperitoneal rupture was found 135 (16.14%), 12 (1.43%), and 2 (0.23%) in 
our study, respectively.
Conclusions: Intraperitoneal or intrabiliary rupture is a rare but fatal complication of hydatid cyst. The presence of fever, jaundice, 
abdominal pain, urticaria, and anaphylactic reactions in endemic areas should take the suspicion of hydatid cyst rupture. The timing of 
surgery is an important factor affecting morbidity and mortality. Detailed exploration of the abdomen in emergency surgery for rupture 
hydatid cyst is essential for recurrence.
Keywords: Hydatid cyst, liver, emergency surgery, emergency percutaneous interventions

INTRODUCTION
Hydatid cyst (HC) disease, which is a zoonotic disease, 
is caused by parasites dependent on the Echinococcus 
species. Mostly, it is caused by Echinococcus granulosus 
in humans than Echinococcus multilocularis which is the 
causative agent of alveolar echinococcosis.1

Asymptomatic patients are usually diagnosed with radio-
logical examinations for other indications.2 However, a 
smaller proportion of patients may become symptom-
atic after complications such as secondary infections, 
anaphylaxis, adjacent organ compression, and rupture.2 
Secondary cyst infections resulting from cystobiliary 
communication are the most common of them. Increased 
intra-cystic pressure is a common risk factor for the ero-
sion of adjacent structures due to the growing cyst and 
the development of complications. 

Hydatid cyst disease is endemic in our country and 
humans are intermediate hosts. In addition to human 

and animal health, it maintains its importance as a pub-
lic health problem in many parts of the world and in our 
country due to the economic losses it causes.3-5

Despite advances in diagnosis and treatment in recent 
years, eradication has still not been achieved. The 
retrieved eggs pass through the mucosa of the upper 
intestinal tract and mix with the portal venous system. It 
changes to the larval stage in the last organ to which the 
parasite eggs are attached.3

Approximately, 75%-85% of the cysts are localized in the 
liver.6 The second most common organ is the lung with a 
rate of 20%-30%, while it is seen less frequently in the 
spleen, kidney, heart, bone, central nervous system, and 
other organs.7

Since cystic echinococcosis grows very slowly, they 
are asymptomatic for years. The preliminary diagnosis 
is usually made as a result of radiological examinations 
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performed for other reasons. There are relatively high 
rates of mortality, morbidity, and recurrence in surgi-
cal treatment. The results of medical treatment are 
not very good.7,8 Percutaneous treatment is widely 
used and minimal morbidity is reported.9 Surgery is 
still the main treatment for HC disease. The aim of the 
surgical treatment is the elimination of scolexes, the 
removal of all viable parts of the cyst and the oblitera-
tion of the remaining cavity, prevent complications, and 
recurrence.10,11

In the treatment of liver HC, many surgical techniques 
have been used, from aspiration, drainage, and marsupial-
ization to partial cystotomy—drainage or complete exci-
sion of the cyst with segmentary liver resection.12 These 
surgical approaches can be performed laparotomy or lap-
aroscopically.11 Rupture of the cyst into the biliary tree is 
a serious complication occurring in 5%-15% of patients 
with hepatic involvement and produces a clinical picture 
of biliary obstruction.13

Intraperitoneal rupture may be secondary to spontaneous 
or traumatic injury and the death ratio due to anaphylaxis 
in this condition was reported 25%.14

Infection of the cyst contents with pyogenic microorgan-
isms is another complication that may be encountered. 
The process results in the development of abscess for-
mation. It may develop due to fistulas that occur after 
surgical interventions, percutaneous treatments, or spon-
taneous rupture of the cyst. This process, which occurs 
with classical abscess findings (such as abdominal pain, 
fever, and leukocytosis), is treated with drainage of the 
abscess and appropriate antibiotics.13

The aim of this study is to evaluate the patients who were 
operated on for liver HC in our clinic and the patients who 

underwent emergency surgery or emergency percutane-
ous intervention as a result of preoperative or postopera-
tive complications.

MATERIALS AND METHODS
After getting the local ethical committee’s approval, 
the medical record of patients who were treated for 
HC in our clinic was retrospectively evaluated between 
January 2006 and January 2021. All procedures per-
formed in studies involving human participants were in 
accordance with the ethical standards of the institutional 
research committee and with the 1964 Declaration of 
Helsinki and its later amendments or comparable ethi-
cal standards. The study was approved by the Bioethics 
Committee of the Medical Faculty of Harran University 
(Date: 04/10/2021; Session Number and Decision No: 
HRU/21.17.01). Informed consent was not obtained from 
patients because it was a retrospective file data evalua-
tion study.

Demographic data of the patients, presence of accompa-
nying extrahepatic HC, clinical and radiological findings, 
surgical procedures, length of hospital stay, complica-
tions, adjuvant therapy, prolonged bile drainage, cyst 
infection, per-operative bile duct patency, per-operative 
anaphylaxis, and recurrence in long-term follow-up were 
examined.

Inclusion Criteria
•	 All patients whose age is more than 18 years with liver 

HC and treated in our clinic.

Exclusion Criteria
•	 Other liver cysts
•	 Conservatively treated patients
•	 Patients under 18 years of age
•	 Patients with missing data

Different methods were used in 750 patients who under-
went surgery in our study. These were partial cystectomy 
(laparoscopic or open), capitonnage, marsupialization, 
segmentectomy, hepatectomy, pericystectomy, total 
excision, interflexion, and splenectomy. In the preop-
erative evaluation, abdominal ultrasonography (USG) 
examinations were routinely performed and the cysts 
were staged according to the Gharbi staging system.14 
Albendazole treatment (10 mg/kg) was started in all 
patients at least 2 weeks before surgery or percutane-
ous treatment. Medical treatment was continued for at 
least 3 months after surgery or percutaneous procedure 

Main Points
•	 Intraperitoneal or intrabiliary rupture is a rare but fatal 

complication of hydatid cyst (HC).
•	 The timing of surgery of is an important factor for intra-

peritoneal or intrabiliary rupture of HC.
•	 The data of 836 patients who underwent surgery (n = 750) 

or Puncture, Aspiration, Injection, and Re-aspiration (PAIR) 
(n = 86) for HC were investigated in the text.

•	 This article is about the results of surgical or interventional 
treatment of HC and also the results of emergency man-
agement for HC.
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except for radical surgery. The general trend is that stage 
I-II cysts should be evaluated primarily for medical treat-
ment and/or percutaneous interventions, and stage 3-4 
cysts should be treated surgically.

Since stage 5, cysts were considered inactive, no treat-
ment was applied. 

Puncture, Aspiration, Injection, and Re-aspiration (PAIR) 
indications; type I, type II, and some type III cysts, some 
type IV cysts with fluid content, infected cyst or abscess, 
postoperative recurrence or collection, patients who 
refuse surgery. In our study, PAİR procedures were per-
formed under operating room conditions, under asep-
tic conditions, by the same interventional radiologist as 
sedo-analgesia, laryngeal mask anesthesia, or general 
anesthesia. As recommended in the 2010 World Healt 
Organisation - Informal Working Group on Echinococcosis 
(WHO-IWGE) guidelines, 20% NaCl was used as a scolo-
cidal agent in percutaneous treatment15

The disappearance or decrease of the cyst fluid on USG, 
pseudotumor appearance, semisolid appearance with 
heterogeneous content, and irregular and thick cyst wall 
are the known morphological changes in the follow-up 
showing that the percutaneous treatment is successful. 
In the follow-up of our percutaneous treatment group, 
similar findings were considered as cysts that lost viabil-
ity, and they were called for controls at regular intervals.

In surgical procedures, 20% NaCl or betadine was used. 
The patients were called for postoperative controls, and 
hemogram and biochemistry tests were performed. 
Radiological imaging was also evaluated by the same 
interventional radiologist.

In the first years of the study, more open operations were 
performed and in the last years, laparoscopic method and 
percutaneous treatment were preferred more in suitable 
patients.

Statistical Analysis
IBM Statistical Package for Social Sciences version 20.0 
(IBM Corporation, Armonk, NY, USA) was used. According 
to the distribution of normality, Student’s t-test and 
Mann–Whitney U-test were used to evaluate the numeri-
cal data. Chi-square test was used for the categorical data. 
Numerical data were given as mean ± standard deviation 
and median (minimum–maximum values) according to 
the normality test; categorical values were given as count 

(n) and percentage (%). A P > .05 value was statistically 
significant. 

RESULTS
Between 2006 and 2021, 836 patients with the diagno-
sis of HC were treated in our clinic. Of the patients, 626 
were female, 213 were male, and the median age was 48 
years (range 18-90). The median cyst size was 67 mm 
(range: 10-220 mm). While the median number of cysts 
was 1 (range: 1-10), 253 patients had more than 1 cyst. 
The most common location of the cysts was the seventh 
segment (384 patients) of the liver. While only the liver 
localized cyst was present in 759 patients, 80 patients 
had HC involvement in other organs (spleen, omentum, 
kidney, adrenal) as well as the liver, mostly in the lung. 
Surgery was performed with the diagnosis of pulmonary 
HC in 37 patients and splenic HC in 27 patients. The 
most common complaints at admission were abdomi-
nal pain (528 patients) and bloating (396 patients). 
The diagnosis of HC was made by USG and computed 
tomography.

Surgical operation was performed in 750 of the patients 
and PAIR was performed in 86 patients. Intraoperative 
abscess drainage was performed in 51 patients. Postop 
abscess drainage was performed in 23 cases. The median 
length of hospital stay was determined as 8 days (range: 
1-70). Recurrence was observed in 47 patients during 
follow-up. 

In the open surgery group, the most performed surgi-
cal procedure was open partial cystectomy with 764 
cases, including repetitive operations. While marsupial-
ization was added in 25 cases, omentopexy was added 
in 114 cases and capitonnage was added in 132 cases. 
Intraoperative biliary fistula was observed in 132 patients. 
Intraoperative sutures were placed in 125 biliary fistu-
las in the management of intraoperative biliary fistula. 
Fistula location could not be determined in 7 patients. 
Postoperative bile fistula was developed in 32 patients. 
While 9 of 32 patients who developed postoperative bile 
fistula recovered with conservative follow-up, postopera-
tive endoscopic retrograde cholangiography (ERCP) and 
sphincterotomy were performed in 21 patients, percu-
taneous drains were placed in 1 patient, and ERCP and 
naso-biliary drains were placed in 1 patient.

In the open surgery group, there was more than 1 cyst in 
253 cases. There were 7 cysts in 1 case, 6 cysts in 4 cases, 
5 cysts in 9 cases, 4 cysts in 18 cases, 3 cysts in 44 cases, 



Öter and Yalçın. Emergency in Liver Hydatid CystsTurk J Gastroenterol 2023; 34(10): 1071-1077

1074

and 2 cysts in 177 cases. In 29 cases, there were intra-
abdominal cysts located outside of the lung and liver. 
Multiple cysts were in the left lobe in 27 cases, in the right 
lobe in 112 cases, and bilateral in 115 cases. In 2 patients, 
the intraperitoneal rupture was detected perioperatively. 
In 7 cases, emergency surgery and abscess drainage in 
the HC lodge and subhepatic area were performed in the 
postoperative period. Percutaneous abscess was drained 
in 16 cases. In the intraoperative period, iatrogenic liver 
injury occurred in 9 cases, iatrogenic diaphragm injury in 
2 cases, iatrogenic stomach injury in 1 case, and iatro-
genic ileum injury in 1 case. Mortality was observed in 3 
patients in this group. One of these patients died because 
of myocardial infarction on the postoperative third day. 
The other 2 patients underwent emergency surgery due 
to liver abscess, and one died on the sixth postoperative 
day and the other on the eighth postoperative day due to 
sepsis and multiorgan dysfunction.

In the surgery group, surgery was started laparoscopically 
in 79 patients. Conversion to open surgery was performed 
in 18 cases. Difficulty in reaching the cyst, anatomical 
localization of the cyst, bleeding, and long learning curve 
can be counted as the causes of conversion. Laparoscopic 
partial cystectomy was performed in 57 cases. Three 
patients underwent laparoscopic peri-cystectomy and 1 
patient underwent laparoscopic segmentectomy. Of the 
patients whose laparoscopic procedure was completed, 
11 were male and 50 were female.

In the laparoscopic surgery group, 14 cases are adjacent to 
the diaphragm. Nine cases were adjacent to the gallblad-
der. Intra-operative bile duct association was observed 
in 12 patients. Simultaneous cholecystectomy was per-
formed in 13 cases due to cholelithiasis.

In the intra-operative period, iatrogenic diaphragmatic 
injury was observed in 2 cases. The diaphragm was 
repaired laparoscopically in these 2 patients. In 1 case, 
iatrogenic intestinal injury was observed while suturing 
the umbilical trocar. The primary suture was performed 
on the injury area. Mortality was not observed in the lapa-
roscopic surgery group. 

In the laparoscopic surgery group, intra-operative abscess 
was observed in 3 patients and abscess drainage was 
performed laparoscopically. In the postoperative period, 
lodge abscess was observed in 6 cases. A percutane-
ous drainage catheter was placed in the abdomen for all 
these patients. In the postoperative period, urticaria was 
observed in 1 case.

Of 89 patients who underwent PAIR, 71 were female and 
18 were male and the median age was 42 years (range 
18-90). The PAIR procedure was started in 3 patients, 
but surgical treatment was performed because the cyst 
fluid contained bile. (Open surgery was performed in 
2 patients and laparoscopy in 1 patient.) The PAIR pro-
cedure was performed when recurrence developed in 5 
patients who had previously undergone partial cystec-
tomy. Abscess was present in 5 patients. Percutaneous 
abscess drainage was applied to 5 patients as a second 
procedure after the PAIR procedure. The percutaneous 
procedure was performed twice in 3 patients. A percu-
taneous procedure was performed 3 times in 1 patient. 
The liver cysts of the patients who underwent the PAIR 
procedure were located in the right lobe in 57 cases, in the 
left lobe in 21 cases, and bilateral in 7 cases. Multiple cysts 
were observed as type 1 cysts in 47 patients, type 2 cysts 
in 15 patients, type 3 cysts in 5 patients, and type 1, 2, and 
4 cysts in 6 patients. The cyst type was not specified in 
16 patients. Pleural effusion was observed in 7 patients. 
Allergic reaction was observed in 6 patients and anaphy-
lactic shock was observed in 2 patients. While PAIR was 
performed, general anesthesia was applied to 45 patients 
and sedo-analgesia was applied to 44 patients. No mor-
tality was observed in the PAIR group.

In the surgery and PAIR group, respiratory distress, ana-
phylaxis, allergic rash, and urticaria were observed in 11 
patients (8 patients in the PAIR group, 3 patients in the 
open surgery group). All patients recovered with emer-
gency medical interventions. 

In the surgery group, atelectasis and pleural effusion were 
observed after surgery in 11 cases. Respiratory physiother-
apy and bronchodilator treatment were applied to these 
patients and full recovery was achieved in all patients.

Recurrence was observed in 47 patients during follow-up. 
Recurrence was observed after the percutaneous proce-
dure in 11 cases and after surgery in 36 cases. Abscess 
healed completely and did not recur after drainage and 
antibiotic treatment in both groups that underwent sur-
gical or percutaneous drainage for the abscess.

There was no statistically significant difference between 
the surgical and PAIR groups in terms of recurrence and 
cyst infection (P = .253 and P = .547, respectively).

DISCUSSION
Hydatid cyst is a parasitic infection most commonly 
caused by a parasite called Echinococcus granulosus, 



Öter and Yalçın. Emergency in Liver Hydatid Cysts Turk J Gastroenterol 2023; 34(10): 1071-1077

1075

causing endemic disease worldwide.16 Although the liver 
and the lung are the most commonly involved organs, 
hydatid disease may involve any organ in the abdomen, 
including the spleen, pancreas, kidney, and peritoneal 
surface.16 In our series, 759 patients (90.46%) had only 
liver HC, while 80 (9.54%) patients had HCs in the lung, 
spleen, kidney, adrenal, and omentum, mostly in the lung.

There are basically 4 treatment options: surgery, percu-
taneous technique, antiparasitic medical treatment, and 
follow-up (wait and see).17 The desired goals in the treat-
ment of hepatic hydatid disease include the complete 
elimination of the parasite and prevention of recurrent 
disease with minimum morbidity and mortality. Selection 
of the most appropriate treatment is performed accord-
ing to the cyst-related features such as the size and num-
ber of the cyst, localization, cysto-biliary relationship, and 
the structure of the cyst, as well as the availability of an 
experienced surgeon and an experienced radiologist. 

In liver HC, the effectiveness of medical treatment is low 
and the cure rate is approximately 30%.7,15 However, it 
is an important aid added to these treatment options in 
preventing unintentional spreads in medical treatment, 
surgery, and percutaneous treatment.18,19 In our study, 
all patients were taken albendazole treatment at least 2 
weeks before the surgical procedure or PAIR procedure. 
After the treatment, albendazole treatment was contin-
ued for at least 3 months.

In uncomplicated cysts, the principle is to inactivate the 
parasite, remove the germinative membrane, and obliter-
ate the remaining cavity. Although interventional radio-
logical methods can be applied for selected patients 
(especially Gharbi stages 1 and 2), surgery is the mainstay 
of treatment.20 In our study, the majority of patients were 
treated with surgery. Different methods were used in 750 
patients who underwent surgery in our study. These were 
partial cystectomy (laparoscopic or open), capitonnage, 

marsupialization, segmentectomy, hepatectomy, peri-
cystectomy, total excision, interflexion, and splenectomy.

With the increase in the number of laparoscopic interven-
tions as a result of the application of current technology 
to liver surgery, laparoscopic treatment of cysts located 
close to the surface has become possible, especially in 
the inferior-anterior segments that are easy to access.21,22 
In our study, surgery was started laparoscopically in 79 
patients. Conversion to open surgery was performed in 
18 cases. Difficulty in reaching the cyst, anatomical local-
ization of the cyst, bleeding, and long learning curve can 
be counted as the causes of conversion. In our study, the 
laparoscopic procedure was successfully applied to 61 
patients.

Hydatid cysts may remain asymptomatic for several years 
or may become complicated. Complications of liver HC 
are rupture into the abdomen, rupture into the bile duct, 
formation of the liver abscess, and rupture into the pleural 
space or into the pulmonary parenchyma.4 Previous stud-
ies reported that intrabiliary rupture (overall: 2%-50%) is 
the most common complication, allergic reactions (1%-
25%) is the second, and intraperitoneal rupture (1%-
16%) is the third most common complication of the HC.1,3 
In our study, the incidence of the development of intrabil-
iary rupture, allergic reaction, and intraperitoneal rupture 
are shown in Table 1.

Symptoms that may develop in case of intrabiliary rup-
ture are cholecystitis, cholangitis, obstructive jaun-
dice, peritonitis, pancreatitis, and septicemia.23,24 Early 
diagnosis of intrabiliary rupture of liver HC and early 
treatment is important because the mortality rate is 
50%.25 In our study, peritonitis was seen in 4 patients, 
and obstructive jaundice and cholangitis were seen 
in 8 patients. Patients with fever, jaundice, and pain in 
the right upper abdomen in endemic areas should be 
investigated for intrabiliary rupture of HCs.12,25 In our 

Table 1.  Spontaneous Complications of the Hydatid Cyst of the Liver

Complication
Open Surgery Group: 
689 Patients (n, %)

Laparoscopic Surgery Group: 
61 Patients (n, %)

PAIR Group: 
86 Patients (n, %)

Total: 836 Patients 
(n, %)

Intrabiliary rupture 132 (19.15%) 0 3 (3.48%) 135 (16.14%)

Intraperitoneal rupture 2 (0.29%) 0 0 2 (0.23%)

Allergic reaction 3 (0.43%) 1 (1.63%) 8 (9.30%) 12 (1.43%)

Anaphylaxis 3 (0.43%) 0 8(9.30%) 12 (1.43%)

Liver abscess 51 (7.40%) 3 (4.91%) 0 54 (6.45%)
PAIR, Puncture, Aspiration, Injection, and Re-aspiration.
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study, intra-operative biliary fistula was observed in 132 
patients. Intraoperative sutures were placed in 125 bili-
ary fistulas in the management of intraoperative biliary 
fistula. In 2 patients, common bile duct exploration and 
T-tube drainage were added to the surgery, since cyst 
and major bile duct involvement were observed during 
the operation. Fistula location could not be determined 
in 7 patients.

Common symptoms of intraperitoneal rupture of HC are 
nausea, vomiting, abdominal pain, dyspnea, urticaria, and 
hemodynamic instability.13,25,26 Depending on the amount 
of HC fluid, it may cause mild reactions to severe anaphy-
lactic shock.25-27

Allergic reactions ranging from mild itching to urticaria, 
skin rash, bronchospasm, and anaphylactic shock may 
develop before, during, or after the procedure.24,26

Anaphylaxis is one of the complications with the high-
est mortality rate. The most important cause of anaphy-
laxis is the mixing of the cyst fluid into the circulation. 
Respiratory distress, anaphylaxis, allergic rash, urticaria, 
and shock were observed in 11 patients (8 patients per-
formed in pairs, 3 patients in open operation). All patients 
recovered with emergency medical interventions

Intraoperative abscess drainage was performed in 
51  patients. Postop abscess drainage was performed in 
23 cases.

Other complications we encountered were pleural effu-
sion, atelectasis, embolism, diaphragmatic injury, liver and 
spleen bleeding, and wound infection.

While the recurrence rate after conservative surgeries has 
been reported between 10% and 30%, this rate is less than 
5% after radical surgeries.27-29 In our study, recurrence 
was observed in 47 patients during follow-up. Recurrence 
was observed after the percutaneous procedure in 11 
(12.79%) cases and after surgery in 36 (4.80%) cases.

Our study has some limitations. Since it is a retrospec-
tive study and a single-center experience, the number of 
laparoscopic surgery and PAIR group cases is low.

CONCLUSION
In conclusion, as the classic open surgical operations lapa-
roscopic surgical operations or PAIR methods are safe and 
usable in the treatment of the HC disease. It is necessary 

to choose the treatment according to the patient. The 
risk of recurrence after both methods should be kept in 
mind. 

Intraperitoneal or intrabiliary rupture is a rare but fatal 
complication of HC. Presence of fever, jaundice, abdomi-
nal pain, urticarial, and anaphylactic reactions in endemic 
areas should take the suspicion of HC rupture. Timing 
of surgery is an important factor affecting to the mor-
bidity and mortality. Detailed exploration of the abdo-
men in emergency surgery for rupture HC is essential for 
recurrence.
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