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Hepatic Hydatid Cyst
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ABSTRACT

Hydatid cyst liver is a disease, which has been subjected to great diversity as far as the surgical treatment is concerned. A descriptive study was carried out to determine the results of omentoplasty in the management of hydatid cyst liver. A group of 23 patients were included in the study. 16 were adult males and 7 were adult females. Mean age of the patients was 36 years. Intra- operative assessment of the hydatid cyst liver showed 91.3% solitary cysts. Univesicular cysts were 43.3% and multivesicular cysts 52.1%. 86.9% cysts were located in the right lobe of liver. All were subjected to omentoplasty. Post-operatively 4.3% showed bile leakage and 17.3% wound infection. The bile leakage was managed conservatively and it regressed in 4 days. No haematoma or deep abscess was documented. Follow up of the patients showed significant clinical and radiological improvement.
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INTRODUCTION

Echinococcosis in humans is a zoonotic infection caused by larval stages (metacestodes) of cestode species of the genus Echinococcus. Cystic echinococcosis (CE) is caused by Echinococcus granulosus, alveolar echinococcosis (AE) or multilocular hydatid is caused by Echinococcus multilocularis and polycystic forms are caused by Echinococcus vogeli or Echinococcus oligarthrus [1]. In untreated cases, AE has a high mortality rate while CE remains a considerable health problem in many parts of the world.

Regarding echinococcosis, the ancient Jews had mentioned “water bladders” in discussing the unfitness of some slaughtered animals for human consumption. Galen credited Hippocrates [2] with an awareness of hydatid disease of liver, and reference to the disease also appear in the works of Aretaeus (70-79 A.D.) and Al-Rhazes (860-932 A.D.), the famous Arab physician [3]. John Hunter in 1773 described the morphological picture and Goeze in 1782 the microscopic picture of the cyst. The life cycle of the parasite was first described in 1862 [4]. In 1950, Goinard and associates [5], proposed using the omentum in surgery of hydatid disease of the liver.

This study highlights the role of omentoplasty in the obliteration of the residual cavity of the hydatid cyst of the liver after performing the endocystectomy (partial cystectomy). Endocystectomy entails deroofing of the cyst, removal of the cyst contents, of the endocyst but not the pericyst. Omentum is thought to assist healing of the surfaces, to fill the residual cavity and to promote resorption of serosal fluid and macrophagic migration in septic foci. 

Omentum has been employed for reconstruction in virtually every area of the body. In the 19th century, the omentum was first used to close perforated ulcers by Benneth WH 1896 [6]. Since then, it has been used to repair vesicovaginal and vesicocolic fistulae, reinforce tracheobronchial and intestinal anastomosis (especially oesophageal and rectal anastomosis), treat lymphoedema, revascularize the heart and extremities, reconstruction following mastectomy and repair defects in bladder and abdominal wall [7]. Since the development of microsurgery, omental free-flaps have been used to repair head and neck defects [8]. The omentum has also been used to revascularize the brain of stroke patients with cortical blindness from moya-moya disease [9]. Vascularized omentum is useful in cases of extensive fat atrophy, as in Romberg’s disease where the fat on one side of the face may be lost [10]. The aim of this study was to determine the results of omentoplasty in the management of hydatid cyst liver.
MATERIAL AND METHODS

This study was conducted at the Combined Military Hospital, Rawalpindi from September 1997 to January 2000. It is descriptive study. A total of 23 patients with hydatid cyst liver were selected from the general population. The patients were from different parts of the country and belonged to all the walks of life, with different age groups. Both males and females, military and civilian personnel were considered in the study.

The patients included in the study were previously unoperated hydatid disease of liver without associated abdominal hydatidosis. In cases where omentum was not available either congenitally, because of adhesions or previous resection, were excluded from our study. The patients were evaluated clinically, biochemically and radiologically before surgical intervention was contemplated. All patients were admitted a day prior to the surgery, except one, who was initially kept on injectable antibiotics, and later found to have hydatid cyst liver containing pus. One unit of cross matched blood was arranged in all the cases. 20 patients had been kept on tablet albendazole 400mg BD for 2 weeks prior to surgery. At the time of induction of anaesthesia, injection cefuroxime 1.5gm was given intravenously after the test dose in all the cases. Considering the location and size of the cysts both thoracoabdominal and abdominal approaches were used for the exposure of the hydatid cysts of the liver.

The hepatic hydatid cyst was exposed and the operative field was walled off with abdominal sponges soaked in 20% hypertonic saline solution. After decompression of the cyst with wide bore needle, 20% hypertonic saline was injected into the cysts and kept in situ for 3-5 minutes in order to kill the scolices. The cyst cavities were unroofed and the contents were evacuated with sponge holding forceps. The omentum was mobilized on the right gastroepiploic artery and used to obliterate the cavities in all the cases. A foley catheter was placed as a drain in the Rutherford Morrison pouch and the tissue was sent for histopathology. Post-operatively, the patients were kept nil orally for 24 hours and given injection cefuroxime 750 mg intravenously 8 hourly for 48 hours except in the case with purulent cystic contents, where 5 days cover was provided. The drain was removed after 48 hours except one, where it was kept for 6 days due to bile leakage from the drain. The patients were discharged between 4th and 10th post- operative day. They were kept on tablet albendazole 400 mg BD for 2 months. A follow up ultrasound was performed after 3 months of surgery.
STATISTICAL ANALYSIS
Data were entered in SPSS version 10.0. Percentages were calculated to describe the data.
RESULTS

Amongst the 23 cases which were subjected to omentoplasty for the management of hydatid cyst liver, 16 were males and 7 were females. These patients were 19-61 years of age, with the commonest age group of 30-40 years (median 36 years). Vague abdominal pain in the right upper quadrant was the major symptom, noted in 14 cases (table-1). One patient had undergone ultrasonographic needle aspiration 06 years ago, however no anaphylaxis was noted. On clinical examination 17 cases (73.9%) revealed hepatomegaly. Only 1 (4.3%) case presented with jaundice (table-2).

The total leucocyte count was raised in 3 (13.0 %) cases, with increased eosinophil count in 6 (26%) and raised level of serum bilirubin in 1 (4.3%). The latter case also showed increased serum alkaline phosphatase levels. All the patients were subjected to indirect haemagglutination test for Echinococcus granulosus. The test was positive in 17 cases, revealing a sensitivity of 73.9%.

Chest and abdominal radiography was performed in every case. 7 (30.4%) revealed raised right hemidiaphragm and 1 (4.3%) showed a small concomitant pulmonary hydatid cyst. No calcified lesion was noted. Abdominal ultrasonography was also conducted in all the patients. It was inconclusive in 1 case, showing a sensitivity of 95.6%. The cysts ranged from 10 to 16 cm in size. 8 cases underwent computerized tomography abdomen, all of them were diagnostic of hydatid cyst liver (table-3). 

8 (34.7%) cases underwent thoracoabdominal approach, which was required as the cyst were located in the posterosuperior aspect of the right lobe of liver. The rest of 15 (65.2%) cases were subjected to abdominal approach. In the latter, 11 were opened by right paramedian, one by subcostal and 3 by right upper transverse incision. The operative findings have been elucidated in the (table-4).

The post-operative complications were encountered in 8 (34.7%) cases. 4 (17.3%) cases showed wound infection, which was managed on conservative lines. However one required secondary suturing. 2(8.6%) patients developed right lower lobe pneumonia, which was treated medically. One had mild ECG changes. These changes reverted back to normal in a few days. There was no case of haematoma or deep abscess formation or peri-operative or post-operative mortality. One patient had bile leakage from the drain site. This persisted for 4 days and stopped spontaneously. It did not require any surgical intervention.

The histopathology report confirmed hydatid cyst in 22 cases, except one which was an infected cyst. A follow up ultrasound was performed in 17 cases after 3 months. This showed completely resolved cyst in 14 cases and markedly reduced size (to 2 to3 cm) in 3 cases. 

DISCUSSION

Hydatid disease (echinococcosis) is characterized by worldwide distribution and predominant hepatic involvement. Endemic areas exist in all parts of the world, but the rate of infection is high in Argentina, Uraguay, Paraguay, Southern Australia, New Zealand, Southern and Central USSR, Algeria, Egypt, Kenya and Asia. The disease is pre-eminent in rural areas where humans, dogs and cattle coexist with poor hygienic conditions.

Hydatid disease is located in liver in 70% of patients [11]. The cyst may be located in any area of the liver and may be of any size. It may be solitary or multiple. The right lobe is involved in 75% of cases and 1/3rd of the cysts are solitary. The cyst grows at a rate of about 0.3-1cm per year and does not usually give symptoms until the size has reached 10cm in diameter. A mass is rarely palpable before the diameter reaches 20cm2. It has an outer layer called pericyst, which is the adventitial layer of the host origin. The middle laminated membrane is a pure white, glistening, elastic, fragile layer which is impervious to many substances including bacteria. Lining the inside of the laminated membrane, but rarely recognized as a distinct anatomic layer, is the germinative membrane. The brood capsules arise from this layer. The latter undergo localized proliferation and invagination of their walls to form scolices (tapeworm heads). On incising the pericystic layer, half of the hydatid cysts, are found to have a single intact laminated membrane, called “univesicular cysts”. The other half of hydatid cysts may reveal literally hundreds and thousands of small and medium sized daughter cysts floating in a pool of turbid, yellowish fluid and gelatinous amorphous material called “multivesicular cysts”. It occurs due to the rupture of the laminated membrane of the univesicular cyst within its own cavity. The liberated scolices grow into many daughter cysts. The torn laminated membrane is not absorbed and becomes a part of the debris filling the cavity of the cyst [12]. 

In many studies the diagnostic sensitivity of ultrasound and CT scan is 94-96% and 100% respectively [13-15]. The CT scan is able to demonstrate concomitant extra-hepatic intra-peritoneal cysts. More recently it has been reported that MRI is very useful in the diagnosis of hydatid disease particularly in the absence of characteristic appearances on ultrasonic and CT imaging, extra-hepatic cysts, and when serological test are negative [16,17]. Selective coeliac angiography is considered for situations in which resection is contemplated, and the knowledge of hepatic vascular anatomy is important. ERCP plays an important role, particularly in patients presenting with obstructive jaundice, recurrent cholangitis, or in patients who underwent previous surgery for hepatic hydatid disease. Immunodiagnosis of hydatid disease still has a place. It may be helpful in confirming a suspected diagnosis and remains the most important epidemiological method for screening population at high risk [18]. Currently, there are many serological tests available, such as the indirect haemagglutination test (IHT), complement fixation test (CFT), the enzyme linked immunosorbent assay (ELISA), ARC5 precipitation and specific hydatid IgE tests [19,20].  

Cyst may spontaneously disappear in 7% of cases or remain static. Medical therapy with antihelminthics is indicated in small hepatic hydatid cysts (less than 4cm in size), multiple hydatid cysts in the liver, deep seated cysts in the liver and mostly as an adjuvant to surgical treatment. Surgery remains the principle treatment modality. It ranges from classical conservative procedure like endocystectomy (partial cystectomy) followed by management of the residual cavity to radical procedures like pericystectomy or liver resection.

The surgical management of the residual cavity of the hepatic hydatidosis has been evolving over the years. It depends upon the size of the cavity, its location and the personal preference of the surgeon. The older procedure like marsupialization has been abandoned, as it is absolutely unsafe. In smaller cysts the walls can be approximated with sutures, called capitonnage, but it may be difficult if the edges are stiff [21-25]. A compromise solution may be, to close the cavity with a Foley catheter for prolonged drainage. This is usually done in large cysts (more than 15cm). The catheter is gradually withdrawn while noting the size of the cysts by sinograms. This may take long time and may leave a nidus for infection [21-25]. The cavity of the cyst may be left open into the peritoneal cavity, but it can invite free leakage of bile into the cavity. A technique called capsulorrhaphy [26], which involves filling the cavity with sterile saline solution and suturing it water tight without drainage, is useful for univesicular cysts with no major bile duct opening and larger cavities, but has a chance of secondary infection. Lastly, the role of omentoplasty in the obliteration of the hepatic hydatid cyst has been well documented and is the main aim of our study.     

The omentum is flexible, allowing it to fill spaces over large area. If the omentum is detached from the colon, it will reach the nipple level in 75% of cases, and when raised on the right gastroepiploic pedicle, it will easily reach the sternal angle and the axilla 70% of the time [27]. The blood supply of the omentum is based on the right and left gastroepiploic arteries and veins. The vessels create a continuous arcade, which run along the greater curvature of the stomach. A pedicled flap may be created based on either the right or the left gastroepiploic artery or both. One artery may be larger in caliber and therefore be more suitable. The omentum in any individual is subject to variation of the blood supply [28]. The point of division of each of the arcades should be occluded with soft vascular clamps before the actual division. If the pulse remains good distal to the anticipated points of division, there is a high probability that the distal portion of the omentum will remain viable. The mobilized pedicled omentum can then be used to fill the cavity of hydatid cyst liver, after evacuation of its contents. It is fixed to the cavity with absorbable suture material like vicryl, dexon or chromic catgut, consequently obliterating the potential cavity.  

All of the techniques applied in liver echinococcosis surgery present minor and major disadvantages and various post-operative complications. The major advantage of omentoplasty over other treatment modalities is the fewer incidences of intra-abdominal complications. Sequelae like biliary leakage, intra-abdominal abscess formation, persistence of residual cavities and haematoma formation are markedly reduced by omentoplasty. However there are drawbacks of very procedure. A possibility of post-operative necrosis of omentum, leading to adhesions or internal herniations may occur. However their incidence has been negligible. The feared complications of all hydatid surgeries, soiling and peritoneal contamination can be avoided with the simple prophylactic measures that every surgeon must apply in hydatid cyst surgery. 

It has been proven [29,30] that excision of the cyst and omentoplasty is the preferred method, having the lowest morbidity rate and an acceptable rate of recurrence. It has been [31] suggested that introflexion and omentoplasty after partial cystectomy for a single uncomplicated hydatid cyst caused significantly fewer complications than external drainage and the patients left hospital sooner.  The incidence of haematoma formation, abscesses, biliary leakage and persistence of the residual cavity has markedly decreased with the introduction of using omentum in the obliteration of the cavity. Omentoplasty and capitonnage, are especially beneficial in the prevention of infection [32]. The major disadvantage of this procedure is the fact that the function of the “policeman of the abdomen” is lost; any subsequent intra-abdominal sepsis cannot be controlled by it.

The radical procedures are expected to be better in the control of local recurrence of the disease. Moreover, it eliminates the factor of spillage of hydatid cyst contents, since the evacuation of the cyst can be safely omitted in most cases [30]. For multilocular disease, partial hepatectomy is appropriate and can be curative when the disease is isolated to one small area.

In developed countries, for unilocular disease, if all approaches are equally available, percutaneous aspiration, instillation and reaspiration (PAIR) is the best therapeutic choice for most cases [33]. PAIR is indicated particularly for simple hepatic cysts that have few internal daughter cysts, bacterially infected cysts, or recurrence after surgery [34,35]. Another technique called Percutaneous evacuation (PEVAC) is primarily indicated in patients with multivesicular hepatic echinococcal cysts containing non-drainable content, especially in cases of spontaneous intrabiliary rupture or secondary cystobiliary fistulae, vascular or biliary obstruction or centrally located lesions. In univesicular cysts, PEVAC is only indicated in cases of cystobiliary fistula, or vascular or biliary obstruction [36]. Laparoscopy has also been introduced in echinococcosis. Bickel et al [37] concluded that the isolated hypobaric laparoscopic technique was a safe and efficacious approach to almost all types of abdominal hydatid cysts, alongwith the recognized benefits of the laparoscopic approach. The reluctance to perform laparoscopic surgery for hydatid disease is probably because of the concern of spillage of the fluid into the peritoneal cavity, with the possibility of anaphylactic reaction and recurrence [38]. Spillage of protoscolex-rich fluid during surgery occurs in 5%-10% of cases [39], despite all precautions taken to prevent it, but this does not necessarily lead to dissemination. Recurrence after surgery was reported in up to 18% of cases [40], which may be due to incomplete removal, spillage or growth of small occult cysts that were missed initially.
CONCLUSION

Considering the operative treatment of hydatid cyst liver, after sterilizing the contents of the cyst and evacuation, the main problem left is the management of the residual cavity. We studied the results of omentoplasty in 23 patients. It is a simple procedure in skilled hands and can decrease the morbidity of the patients avoiding the complications like haematoma, deep abscess and bile leakage. Other options like capitonnage, capsulorrhaphy, introflexion, external tube drainage have their own advantages and disadvantages, but omentoplasty has low incidence of major sequelae.
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Table-1:	Clinical symptomatology hydatid cyst liver (n=23)





Symptoms�
Patients�
�
�
n�
%�
�
Vague abdominal pain�
14�
60.9�
�
Severe right hypochondrial pain�
3�
13�
�
Fever wit rigors�
1�
4.3�
�
Anorexia�
7�
30.4�
�
Dyspepsia�
6�
26.1�
�
Nausea and vomiting�
2�
8.7�
�
Pruritis�
1�
4.3�
�
Chest symptoms�
1�
4.3�
�
Asymptomatic�
2�
8.7�
�



Table-2:	Clinical signs hydatid cyst liver (n=23)





Signs�
Patients�
�
�
n�
%�
�
Jaundice�
1�
4.3�
�
Hepatomegaly/Mass right hypochondrium�
   17�
73.9�
�
Tenderness right hypochondrium�
12�
52.2�
�
No abnormality detected�
1�
4.3�
�



Table-3:	Radiological investigations (n=23)





Investigations �
Patients�
�
Chest x-ray PA view�
�
�
Raised right hemidiaphragm�
7�
�
Pulmonary hydatid cyst�
1�
�
X-ray plain abdomen�
�
�
Calcification�
0�
�
USG abdomen�
�
�
Silitary cyst�
20�
�
Multiple cysts�
2�
�
Multiseptated cysts�
12�
�
Calcification�
0�
�
Diagnostic�
22 (95.6% sensitivity)�
�
Computerized tomography�
8 (100% sensitivity)�
�



Table-4:	Characteristics of cysts (intra-operative) (n=23)





 Characteristics�
Patients�
�
�
n�
%�
�
Site�
�
�
�
Right lobe�
20�
86.9�
�
Left lobe�
3�
13.1�
�
Number of cysts�
�
�
�
Single�
21�
91.3�
�
Multiple�
2�
8.7�
�
Cyst contents�
�
�
�
Clear�
21�
91.3�
�
Bile stained�
1�
4.3�
�
Purulent�
1�
4.3�
�
Hydatid vesicles�
�
�
�
Univesicular�
10�
43.3�
�
Multivesicular�
12�
52.1�
�
No vesicles�
1�
4.3�
�
Membrane�
�
�
�
Soft�
23�
100�
�
Calcified�
0�
0�
�









Table-5:	Post-operative complications (n=23)





Complications�
Patients�
�
�
n�
%�
�
Haematoma�
0�
0�
�
Bile leakage�
1�
4.3�
�
Deep abscesses�
0�
0�
�
(subphrenic, hepatic, subhepatic, pelvic)�
�
�
�
Wound infection�
4�
17.3�
�
Extra-abdominal complications�
�
�
�
Pulmonary�
2�
8.7�
�
Cardiac�
1�
4.3�
�
Peri-operative mortality�
0�
0�
�
Secondary suturing�
1�
4.3�
�
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