SURGICAL TECHNIQUE
XEIPOYPIIKH TEXNIKH

Surgery for hepatic hydatidosis
Endoscopic treatment of complications

Cystic hepatic hydatidosis, caused by the tape-worm Echinococcus granu-
losus, is an ancient disease, endemic in sheep rearing areas. Despite
improvement in conservative treatment, it remains a surgically treated
disease for the good risk patient. It may present complicated and chal-
lenging problems in liver surgery and there continues to be controversy
regarding the appropriate surgical technique. A series is presented of
200 patients, suffering from cystic hepatic hydatidosis, operated on
consecutively from 1985 to 2001, applying the same operative proce-
dures consisting of wide capsectomy and drainage. This surgical tech-
nique is described in detail. There was a mortality rate of 0.5% and post-
operative complications occurred in 14%, mostly related to bile leaks.
Endoscopy was selectively performed for biliary fistulas, taking into ac-
count the volume and duration of biliary drainage. They all healed and
no re-operation was required. There was recurrence of echinococcus in
11 of the 115 patients monitored for from 4 to 20 years (i.e. 10%). Drain-
age operations, when properly performed, present excellent results re-
garding total extirpation of hepatic hydatidosis. Few postoperative com-
plications and a low rate of late recurrences are observed, and the need
for more aggressive surgical approaches is, in this way, reduced. Endos-
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copy may be successfully applied for treating long-lasting biliary fistu-

las following surgery.

Huydatidosis or echinococciasis is a parasitic disease
known since antiquity, when “livers full of water” were
mentioned by Hippocrates (“hydor”/08wp, meaning water
in Greek). The disease is scattered throughout the world,
its cystic form being endemic in areas where sheep are
raised, including the Mediterranean basin, Australia, South
America, the Far East, Middle East and Eastern Eu-
rope.! Despite a significant reduction of hepatic hydati-
dosis in Greece, due to an official campaign against this
zoonosis over the past 20 years,? the disease is still present,
in the form of both recurrences and new complicated

cases, and may pose challenging surgical problems.

The infection is caused mainly by the tape-worm
Echinococcus granulosus and less commonly by Echino-
coccus multilocularis. The latter is confined to the north-
ern hemisphere, represents less than 5% of total echino-
coccal disease and is practically never seen in the Med-
iterranean area. It is characterized by a different infec-
tion pattern,® and presents a more virulent and aggres-
sive form of echinococciasis, resulting in liver invasion

by multiple cysts, and is much more difficult to cure.?
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Echinococcal disease is cyclozoonotic and the para-
site has a biphasic life cycle, first described in 1862 by
Leuckhard and Heubner,® requiring two hosts or carri-
ers to complete its development. The cysts in humans
are mainly located in the liver (70-75%), almost three
quarter of them in the right lobe, and the lungs (20-
25%), while rarely, location in almost any solid organ
and even bones has been reported.®

The diagnosis of hepatic hydatidosis is today almost
exclusively based on imaging techniques such as ultra-
sonography (US) and computed tomography (CT). When
interpreted by experienced radiologists these provide
significant information regarding the nature of a cystic
hepatic lesion, its exact location, its relation to other
organs and structures and the morphological character-
istics.” In doubtful cases, where the differential diagnosis
from simple liver cysts, polycystic disease or cystic neo-
plasms remains difficult, immunodiagnostic tests, such
as Casoni’s intradermal, indirect hemagglutination, ELI-
SA or complement fixation tests may be of assistance,
despite their high percentage of false negative and false
positive results, ranging overall from 10% to 40%.5°
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At this time, surgery remains the treatment of choice
for hepatic hydatidosis in the good risk patient. The aim
is to remove the parasite totally and treat the remaining
cavity, avoiding bile leaks, which are responsible for most
of the immediate postoperative complications. Preven-
tion of the consequences of disease recurrence, either
locally in the liver or in the peritoneum, by applying
meticulous surgical technique and administering com-
plementary medical treatment, are among the prerequi-
sites of surgery for hepatic hydatidosis. The aim of this
paper is to present a type of “aggressive” drainage oper-
ation for the surgical treatment of hepatic hydatidosis,
which has been successfully applied at Rion University
Hospital, Patras for the last 20 years.

MATERIAL AND METHOD

Between January 1985 and December 2001, 200
consecutive patients suffering from hepatic hydatidosis
were treated surgically at the Department of Surgery of
Rion University Hospital, in Patras. Details about the
patients and the characteristics of the cysts are present-
ed in table 1. Twenty-four of these patients (12%) had
previously undergone one or more operations for hepat-
ic disease. In all patients the same type of “aggressive”

drainage operation described below was applied.

The commonest presenting symptom was upper ab-
dominal pain (82%), followed by fever. Twenty-four pa-
tients (12%) gave a history of jaundice, 9 (4.5%) of
allergic reactions, while in 23 (11.5%) the disease was
discovered incidentally, being asymptomatic. The diag-
nosis in all patients was based almost exclusively on CT
and US imaging (fig. 1). The Casoni skin test and an-
tiechinococcal antibodies, measured by an enzyme-linked
immunosorbent assay, were applied in doubtful cases
(25 and 30 cases respectively).

Table 1. Characteristics of patients and cysts.

Characteristics of patients n=200
Men/women 83/117

Age (years) 16-85 (median 61)
Previous surgery 24 (12%)

Cyst characteristics

Cyst diameter (cm) 5-25 (median 10)

Monolocular/multilocular 22/178
Lobe: Right/left/bilateral 147/30/23
Infected cysts 72 (36%)
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Table 2. Patients operated on for hepatic hydatidosis at the University
Surgical Department of Patras, and their postoperative hospitalization
at different time periods.

Years Number of patients Hospitalization days
(meanzSD)
1985-1991 67 11.8£9.2
1991-1995 81 1481123
1996-2001 52 11.4+£7.2

Total: 200

Figure 1. Typical computed tomography findings in hepatic hydatidosis.

(a) Monolocular cyst with calcified pericyst. (b) Multilocular hydatid cyst.

Surgical technique

An extended right subcostal incision is employed, in-
cluding upper vertical and left subcostal extension when
technical difficulties are encountered. The liver is fully
mobilized by dividing the hepatic ligaments and the cyst



SURGERY AND ENDOSCOPY IN HEPATIC HYDATIDOSIS

is totally exposed. The incision and the peritoneal cavity
are carefully isolated with compresses soaked in scolico-
cidal hypertonic saline solution (15% NaCl) in order to
avoid peritoneal contamination (fig. 2). During the whole
procedure special care is taken to avoid peritoneal spill-
age of hydatid fluid, which may result in an immediate
anaphylactic reaction and later peritoneal recurrence.
The cyst is punctured initially with a special Y-shaped
tru-cut and hydatid fluid is removed in order to reduce
intracystic pressure (fig. 3). An opening on the surface
of the cyst is made; daughter cysts and further hydatid
fluid are removed. Finally the cyst is completely deroofed
by performing the widest possible capsectomy and the
cavity edges are oversewn with an interlocking braided
suture of either polyglycolic acid (Dexon) or polyglactin
910 (Vicryl), in order to avoid bleeding and bile leaks. In
the event of cholelithiasis when the gallbladder is locat-

ed near the cyst or when there are cystobiliary commu-

nications, a cholecystectomy is performed. A cholangi-

Figure 2. Isolation of the surgical field with compresses soaked in hypertonic
saline.
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ogram through the cystic duct will show the presence of
duct pathology (small daughter cysts, hydatid debris and,
uncommonly, stones). In such cases the bile duct is ex-
plored. Cystobiliary communications are identified by
infusing normal saline through the cystic duct after per-
forming the Pringle maneuver and obstructing the pe-
ripheral common bile duct with an atraumatic clamp.
Backflow of the saline will reveal any communications,
which are then sutured with 3/0 Dexon or Vicryl (fig.
4). The inner surface of the residual cavity is carefully
searched by inspection and US for identification of small
satellite cysts, which are simply drained through the
cavity wall (fig. 5). In the case of complicated, multiloc-
ular cysts, the possibility that satellite cysts are present
in the liver parenchyma is extremely high, so intraoper-
ative US, either trans-hepatic or through the remaining
cavity, is used to reveal their presence and location.
Omentoplasty is not performed as a routine, but only

according to the surgeon’s preference.

b

Figure 3. Evacuation of the cyst content results in reduction of intracystic

pressure.

Figure 4. Identification and treatment of cystobiliary communication. (a) A catheter is inserted into the cystic duct and after performing Pringle
maneuver, normal saline is injected with pressure. (b) The cystobiliary communication is easily identified in the residual cavity by the backflow of the
injected saline. (c) The communication is obliterated by suturing it with 3/0 absorbable suture.
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Figure 5. Drained satellite cyst. The cyst (arrow) after being identified by
intraoperative ultrasound, is drained through the pericyst of the remaining
cavity.

The cavity is drained by one or two negative-pres-
sure, closed system drainage systems (Jackson-Pratt bulb
drain, Cardinal Health Medical Products, Ohio, USA),
often temporarily anchored at the desired position in
the remaining cavity by 3/0 Plain Cat Gut suture.

Adjunct treatment. Anthelminthic drugs (imidazole
compounds) are administered two weeks preoperatively,
in an effort to sterilize the cyst fluid and for three months
postoperatively, even if there has been no obvious intra-
operative spillage of hydatid fluid. At the beginning of
the series mebendazole was administered (50 mg/kg of
body weight) while now albendazole is given exclusively
(10 mg/kg of body weight).

The diagnosis of postoperative bile fistula was based
on clinical examination, laboratory findings and imaging
techniques. After confirmation of a fistula and verifica-
tion of complete external drainage of bile, based mainly
on US, the patients were subjected to conservative and
supportive treatment, depending largely on the amount
of bile excreted and the duration of the fistula. As a
routine, high output fistulas (=300 mL bile/day) of more
than one week’s duration without signs of reduction
were treated endoscopically, as were low output fistulas
(<300 mL bile/day) of more than three weeks’ duration
without signs of reduction. An endoscopic retrograde
cholangiopancreatography (ERCP) was performed in
order to reveal and treat the cause of the increased
intrabiliary pressure, but even if no specific cause was
found, endoscopic sphincterotomy, with or without in-
sertion of a stent or a nasobiliary catheter under low
suction (10-15 cmH,0), immediately reduced the
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amount of bile excreted and helped the fistula to heal in

a very short time.

Follow-up of the patients was based on US and CT
six months after the operation and every two years there-
after in the asymptomatic patient. Recurrence was de-
fined as hydatid disease discovered in the liver on US
and verified by CT. CT was also necessary for the veri-

fication of peritoneal recurrence.

RESULTS

A significant reduction in the number of patients with
hepatic hydatidosis treated in the Department has been
noted since 1985. The postoperative hospital stay was
shortened over this time, mainly due to the increased
surgical experience and the optimized treatment of com-
plications (tab. 2). Various diagnostic imaging techniques
and blood tests were evaluated. It was clearly shown
that CT and US were very effective in giving the correct
diagnosis (sensitivity 96% and 93%, respectively), while
the Casoni skin test and antiechinococcal antibodies,
applied only in doubtful cases, were found positive in
60% and 70%, respectively of proved cases of hydatido-
sis. Eosinophilia was present in 15% and increased bi-
lirubin in 16%, and almost 36% of the patients had
laboratory and clinical evidence of suppuration of the

cyst contents.

Cholecystectomy was performed in 79 patients (40%
of the total). Bile duct disease was found in 24 cases
(12%), in all of which the common bile duct was ex-
plored, cleared of small daughter cysts, hydatid debris
or biliary stones and drained by a T-tube. Omentoplasty
was arbitrarily performed in 41 cases (20% of the total).

The mortality and morbidity rates are shown in table
3. Only one patient (0.5%) died, an 81 year-old man
who died on the fourth postoperative day due to a
cerebrovascular accident. Twenty-seven of the patients
(14%) suffered from immediate postoperative complica-
tions, 20 of which (10% of the total) were related exclu-
sively to bile leaks. Three patients developed subdia-
phragmatic abscesses, due to malfunction of the suction
drain, 2 of which were drained percutaneously and one
surgically. Two developed biliary peritonitis on the first
postoperative day and had to be reoperated on. In one
this was due to an accessary bile duct in the gallbladder
bed and in the other to ineffective drainage of a cysto-
biliary communication. Fifteen patients developed bil-
iary fistulas, one of them bronchobiliary. Of these fistu-
las, nine (60%) healed by expectant management, most
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Table 3. Postoperative complications in 200 patients.

Complications Number of patients Percentage (%)

Bile leak-related 20 10
Biloma/abscess 3 1.5
Bile peritonitis 2 1
Bronchobiliary fistula 1 05
Biliodermal fistula 14 7

Intraoperative anaphylactic shock 2 1

Pneumonia 3 15

Postoperative hemorrhage 1 0.5

Myocardial infarct 1 05

Death 1 05

of them as outpatients. They required an average of 30
days until the drain could be removed. The remaining
six (40% of all fistulas), including the bronchobiliary
fistula, were subjected to ERCP as previously described.
They all healed within two weeks and the drain was
removed shortly after (fig. 6). This meant that 18% of
the low and 100% of the high output fistulas required

some kind of endoscopic intervention.

Table 4 shows that there was no significant benefit
regarding either hospital stay or postoperative morbidi-
ty by the addition of an omentoplasty to the procedure.

A complete follow-up, ranging from 4 to 20 years
was accomplished in 115 patients (68% of the total).
There were recurrences in 11 patients (10% of those
subjected to adequate follow-up), 7 of which were locat-
ed in the liver and four peritoneal.

Figure 6. Treatment of a biliary fistula by placing a nasobiliary catheter.
(a) Before treatment. Obviously there is massive leak of bile into the
remaining cavity. (b) Fifteen days after treatment, the leak has completely

stopped.
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Table 4. The effect of omentoplasty on postoperative hospitalization
time and incidence of biliary complications (NS: not significant).

Omentoplasty
(41 patients)

No omentoplasty
(159 patients)

Hospitalization days

Mean+SD 11.6£9.6 12.8+7.8
Median (range) 9 (3-94) 11 (4-40), NS
Biliary complications 17 3, NS
Fistula 14 1, NS
Biloma/abscess 2 1, NS
Bile peritonitis 1, NS

4. DISCUSSION

Hepatic hydatidosis has a worldwide distribution, be-
ing more common in rural sheep-rearing areas with sub-
optimal hygienic conditions, where close proximity of
living between its intermediate (man, sheep, cattle, etc.)
and definitive carriers (mainly dog) helps the mainte-
nance of the parasite’s life cycle. At present surgery
remains the preferred treatment for the good risk pa-
tient, and although reports have been published of suc-
cessful laparoscopic approaches in selected cases of he-
patic hydatidosis,’®!! open laparotomy is still the ap-
proach of choice. Alternative, less invasive techniques,
such as percutaneous drainage of the cysts followed by
injection of sclerosing agents or hypertonic saline, have
also been reported recently with good results.??2% How-
ever, the dire consequences of peritoneal dissemination,
namely anaphylaxis and peritoneal recurrence, as well
as the frequent presence of multi-septated cysts con-
taining thick fluid, resulting in ineffective evacuation of
the cyst contents, render surgeons skeptical and unwil-
ling to apply this new treatment approach widely.

Numerous surgical approaches have been applied for
the effective extirpation of the parasite, and there is still
controversy regarding the best.?* They can be divided
into “radical” and “conservative” surgical procedures.
Radical operations attempt to remove the cyst totally,
en bloc with the pericyst, which is the outer adventitial
layer, formed by the compressed and fibrotic liver. They
include pericystectomies and hepatectomies.’> Conserv-
ative operations attempt to neutralize the parasite and
evacuate the contents of the cyst without removal of the
pericyst.?6

Despite unnecessary loss of hepatic parenchyma, it
has been claimed that radical operations in experienced

hands reduce bile leaks, shorten hospital stay and re-
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duce recurence, mainly by removing the so called “ex-
ogenous” or satellite daughter cysts, responsible for local

recurrence.”

It is the authors’ opinion that radical surgery for the
treatment of hepatic hydatid cysts constitutes over-treat-
ment for a benign liver disease. A significant amount of
hepatic parenchyma is removed unnecessarily, particu-
larly in hepatic resections, while pericystectomy for cen-
trally located cysts, adhering to major vessels is far from

being considered as a safe surgical procedure.

The alternative method of performing partial peri-
cystectomy has the advantage of avoiding intraperito-
neal spillage, by removing an intact cyst.”® Resection
can be reserved for penduculated or small peripheral
cysts. “Conservative” drainage surgery, when properly
performed, is considered as the method of choice for
treating large hepatic hydatid cysts.?®

The role of omentoplasty in the surgical treatment of
hepatic hydatidosis remains controversial.’?’ In this se-
ries, no significant advantage regarding either hospital
stay or postoperative morbidity, was gained by adding
omentoplasty to the standard procedure. Consequently
this technique is nowadays considered optional for sur-
gery of hepatic hydatidosis at this Department.

The major complications of surgery include hemor-
rhage and the leak of bile from the communications
between the cavity and the biliary tree. Cystobiliary com-
munications are quite common, while the incidence of
intrabiliary rupture of cysts has been reported to reach
25%.721 After drainage, a pressure gradient facilitates
bile flow through these communications towards the cavity
rather than into the duodenum.?? This bile leak repre-
sents the main source of immediate postoperative com-
plications. If not properly drained, it may result in the
formation of abscesses in the residual cavity or passage
to the peritoneum and subsequent bile peritonitis. If
drained effectively outwards, an external biliary fistula

will develop and this is the commonest complication.

It seems that by using closed system negative pres-
sure drains, better results are achieved in terms of drain-
ing all fluid outwards and avoiding external contamina-
tion of the residual cavity, a common and greatly feared
complication in the past.’® There are hardly any indica-
tions for open surgery nowadays for the treatment of
external biliary fistulas. Endoscopic intervention with
sphincterotomy, biliary stenting, dilatation of strictures
or nasobiliary drainage in the case of persistent fistulas
has eliminated the need for the complex reoperations of
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the past.?? Even when formation of bronchobiliary fistu-
las takes place, a complication extremely difficult to
manage and associated with high rates of morbidity and
mortality, the insertion of an endoprothesis with a fol-
lowing reduction of the intrabiliary pressure has shown
excellent results, reducing the need for surgical inter-

vention.?*

Recurrence of the disease, either in the peritoneal
cavity or locally in the liver, represents a significant com-
plication of surgery for hepatic hydatidosis, often requir-
ing hazardous reoperation.?>?¢ This is caused either by
intraoperative spillage of hydatid fluid into the perito-
neal cavity or by incomplete removal of the cyst or
cysts. Almost 30% of patients with operative dissemina-
tion are expected to develop secondary peritoneal echi-
nococcosis,?” while between 5% and 10% of all operated
patients are expected to develop post-operative recur-
rence.?! The problem of satellite cysts has been addressed
by Magistrelli et al,’® and their incidence has been re-
ported to reach 29.5%.%° They are vesiculations of daugh-
ter cysts beyond the pericyst layer, not identifiable at the
operation. These cysts as well as small “occult” liver cysts,
not detectable during the procedure, appear to be re-
sponsible for local, hepatic recurrence. Low recurrence
rates have been reported after pericystectomy in several
series?®3! and many authors consider drainage opera-
tions to be associated with higher recurrence.’4’® How-
ever, rates of less than 6% have been reported with
carefully performed drainage operations.?” Careful pre-
operative evaluation of the CT-scans by experienced
radiologists provides the exact location of all the prima-
ry cysts, including the satellite cysts. Operative US also
can be helpful in detecting these small satellite cysts,
particularly when performed through the remaining cav-
ity.%2 The authors consider operative US absolutely nec-
essary for cysts highly suspicious of harboring satellite

cysts, such as multilocular, infected or multiple liver cysts.

Initial conservative treatment of asymptomatic recur-
rent small cysts seems to be effective,® but symptomatic
or exceptionally large peritoneal cysts should be treated
surgically before complications develop, and surgery in
such cases may need to be repeated several times until
permanent eradication is achieved.?’ Total cystectomy,
whenever possible, represents the treatment of choice
for peritoneal cysts, except when they are firmly at-
tached to intraperitoneal viscera, when drainage and

wide deroofing is safer and equally effective.?*

Radical treatment of disseminated peritoneal echino-

cocciasis is not possible. In such cases, only the large,
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symptomatic cysts should be surgically removed, an-
thelminthics should be administered continuously and
the patient should be monitored closely. This therapy
seems to be effective in keeping the disease asympto-
matic for prolonged periods.?>3?

Cystic hepatic hydatidosis is a worldwide disease,
encountered mostly in areas with sub-optimally equipped
hospitals and doctors often not experienced in major
hepatic surgery. It is therefore of great importance to
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propose a safe procedure such as that described, offer-
ing results equally as good as major resection, and asso-
ciated with significantly less mortality and morbidity. The
application of endoscopic techniques for the prevention
or treatment of unavoidable complications offers addi-
tional safety and eliminates the need for the major and
complex operations of the past, even in more special-
ized centers, with significant experience in extensive liv-

er surgery.?®
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Xelpouvpyikn Oepancia tng nnatkng exivokokkiaong. Evbookonikn avupet®mon twv EMNNAOK@DV
K. BATENAZ, X. ZI[TYPOITIOYNOZ, X. ZTPATHZ, I. MAPOYNHZ, K. BATIANOZ
Xeipovpyikn Kawikn, Iavemornuiako [eviké Noookoueio INatpav, Pio, INdipa

Apxeia EAdnvikng latpikng 2006, 23(4):351-358

H nnatikni exivokokkiaon npokadsital and to napdoito Echinococcus granulosus kai anotedsi pia apxaia véco
evbnpovoa og KINVOTPOPIKES NMeploxXES. [Tapd tn BeAtimon 1oV cuVINPNTIKOV PECKV AVIIPET®NIONG, n ndOnon
e€axkonovbei va sival Katd KOp1o AGY0o XEIPOLPYIKN, cLVOSELAPEVN cLXVA ard €NIMAOKEG, YEYOVOGS rov kabiotd
181aitepa onpavtikn nv opBn avtipetdmon tng. Eviovtoig, S1eBudg e€aronovbel va vndpxel Sixoyvouia oxenrd
pe tnv 18avikétepn Xelpovpyikn 1exviki. [Napovoidzovtar avadpopikd 200 acBeveig pe exX1IVOKOKKO NMNATOG, O1
ornoiol xeipovpynBnkav otn Xeipovpyikn KAwvikh tov INavemotnuiakod Nocokopeiov INatpdv katd tn xpovikh
nepiobo 1985-2001. Xe 6Aovg Tovg acBeveis e@apPGOTNKE N 181a XEIPOVPYIKNA TEXVIKNA EKTETAUEVNG KAWPEKTOUNAG
Kal Napox£revong, n onoia Kai nepiypdeetal oto keipevo avanuvtkd. To nocootd tng Buntétntag nrav 0,5%,
£V® PETEYXEIPNTIKEG EMMAOKEG eu@aviotnkav oto 14% tov acBevadv, Kupiog Adye xXondppolag. H napovoia
XONANQPOP®V CLPIYYIHY AVTINET®IIOTNKE evBookomiKd, pe Bdon tnv napoxn kai t Sidpkeia tov ovpiyyiov. laon
emAABe oe ONeG TIG NEPINTDOOEIG, Xwpig va anartnBei enaveyxeipnon. Ynotponn tng véoov onpeiddnke oto 10%
ané tovg 115 acBeveig nov vrIEBANONKAV Oe 1IKAVOMNOINTIKA PETEYXEIPNTIKA NapakonovBnon (and 4-20 éin). H
opBn e@apuoyn NapoxeTELTIKGOV eneuBAcemv oTNV NMATIKA EXIVOKOKKIaon ocvvendyetal e€aipetikd anoteAéopara
600V agopd otnv €Kpizoon Tov napacitov. To N0COoTd TV PETEYXEIPNTIKOV EMMNOK®OV Kdl TOV LIIOTPONOV
sival pikpo, pn SikalioNoydvtag NAEoV pIzIKES XeIPOLPVIKES napsuBdoeig. H spappoyn ev8ooKOomMK®Y TEXVIKGOY
Bonbd oTnVv emTLXN AVIIPETGONION TOV XOANEOP®Y CLPIYYIOY LYNANG S1IdpKeEIag Kal MApoxXNG, MOL arnoteNovV
TNV KOPIA PETEYXEIPNTIKA EMIMAOKN Tng enéuBaong.

Né8€e1g evpenpiov: EvSookdnnon, Exivokokkiaon nnartog, INapoxetevtikég enspuBdoeig, XoAnpdpa cupiyyia

References

1. DOTY JE, TOMPKINS RK. Management of cystic disease of the
liver. Surg Clin North Am 1989, 69:285-295

2. SOTIRAKI S, HIMONAS C, KORKOLIAKOU P. Hydatidosis-echino-
cocciasis in Greece. Acta Trop 2003, 85:197-201

3. WILSON JF, RAUSCH RL, WILSON FR. Alveolar hydatid disease.
Review of the surgical experience in 42 cases of active
disease among Alaska Eskimos. Ann Surg 1995, 221:315-
323

4. PARTENSKY C, LANDRAUD R, VALETTE PJ, BRET P, PALIARD P. Ra-
dical and nonradical resection for alveolar echinococciasis:
Report of 18 cases. World J Surg 1990, 14:654-659

5. SMYTH JD. The biology of the hydatid organism. In: Dawes B
(ed) Advances in parasitology. Vol 2. Academic Press, Lon-
don, New York, 1964:169-215

6. El MUFTI M. Hydatid cysts at uncommon sites. In: El Mufti M
(ed) Surgical management of hydatid disease. Butterworths,
London, Boston, Singapore, Sydney, Toronto, Wellington,
1989:87-95

7. LANGER JC, ROSE DB, KEYSTONE JS, TAYLOR BR, LANGER B. Diag-
nosis and management of hydatid disease of the liver. A 15-
year north American experience. Ann Surg 1984, 199:412—
417



358

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

MANTEROLA C, CUADRA A, MUNOZ S, SANHUEZA A, BUSTOS L,
VIAL M ET AL. In a diagnostic test study the validity of three
serodiagnostic tests was compared in patients with liver
echinococciasis. / Clin Epidemiol 2005, 58:401-406

. SBIHI'Y, RMIQUI' A, RODRIGUEZ-CABEZAS MN, ORDUNA A, ROD-

RIGUEZ-TORRES A, OSUNA A. Comparative sensitivity of six
serological tests and diagnostic value of ELISA using purified
antigen in hydatidosis. / Clin Lab Anal 2001, 15:14-18
MANTEROLA C, FERNANDEZ O, MUNOZ S, VIAL M, LOSADA H,
CARRASCO R ET AL. Laparoscopic pericystectomy for liver
hydatid cysts. Surg Endosc 2002, 16:521-524

ERTEM M, KARAHASANOGLU T, YAVUZ N, ERGUNEY S. Laparo-
scopically treated liver hydatid cysts. Arch Surg 2002,
137:1170-1173

YORGANCI K, SAYEK I. Surgical treatment of hydatid cysts of
the liver in the era of percutaneous treatment. Am J Surg
2002, 184:63-69

KHUROO MS, WANI NA, JAVID G, KHAN BA, YATTOO GN, SHAH
AH ET AL. Percutaneous drainage compared with surgery for
hepatic hydatid cysts. N Engl | Med 1997, 337:881-887
DEMIRCI S, ERASLAN S, ANADOL E, BOZATLI L. Comparison of the
results of different surgical techniques in the management of
hydatid cyst of the liver. World | Surg 1989, 13:88-91
MORENO GONZALEZ E, RICO SELAS P, MARTINEZ B, GARCIA GAR-
CIA |, PALMA CARAZO F, HIDALGO PASCUAL M. Results of surgi-
cal treatment of hepatic hydatidosis: Current therapeutic
modifications. World | Surg 1991, 15:254-263

VAGIANOS CE, KARAVIAS D, KAKKOS SK, VAGENAS CA, ANDROU-
LAKIS JA. Conservative surgery in the treatment of hepatic
hydatidosis. Eur J Surg 1995, 161:415-420

MAGISTRELLI P, MASETTI R, COPPOLA R, MESSIA A, NUZZO G,
PICCIOCCHI A. Surgical treatment of hydatid disease of the
liver. A 20-year experience. Arch Surg 1991, 126:518-523
KARAVIAS D, VAGIANOS C, BOUBOULIS N, RATHOSIS S, ANDROU-
LAKIS J. Improved techniques in the surgical treatment of
hepatic hydatidosis. Surg Gynecol Obstet 1992, 174:176—
180

BOZKURT B, SORAN A, KARABEYOGLU M, UNAL B, COSKUN F,
CENGIZ O. Follow-up problems and changes in obliteration
of the residual cystic cavity after treatment for hepatic
hydatidosis. / Hepatobiliary Pancreat Surg 2003, 10:441—
445

BUTTENSCHOEN K, BUTTENSCHOEN CD. Echinococcus granu-
losus infection: The challenge of surgical treatment. Langen-
becks Arch Surg 2003, 388:218-230

KAYAALP C, BZEIZI K, DEMIRBAG AE, AKOGLU M. Biliary compli-
cations after hydatid liver surgery: Incidence and risk fac-
tors. J Gastrointest Surg 2002, 6:706—712

22.

23.

24.

25.

26

27.

28.

29.

30.

31.

32.

33.

34.

35.

C. VAGENAS et al

TEKANT Y, BILGE O, ACARLI K, ALPER A, EMRE A, ARIOGUL O.
Endoscopic sphincterotomy in the treatment of postopera-
tive biliary fistulas of hepatic hydatid disease. Surg Endosc
1996, 10:909-911

BILSEL Y, BULUT T, YAMANER S, BUYUKUNCU Y, BUGRA D, AKYUZ
A ET AL. ERCP in the diagnosis and treatment of complica-
tions after surgery for hepatic echinococciasis. Gastrointest
Endosc 2003, 57:210-213

PATRINOU V, DOUGENIS D, KRITIKOS N, POLYDOROU A, VAGIAN-
0s C. Treatment of postoperative bronchobiliary fistula by
nasobiliary drainage. Surg Endosc 2001, 15:758

KARAVIAS D, VAGIANOS C, KAKKOS S, PANAGOPOULOS C, AN-
DROULAKIS J. Peritoneal echinococciasis. World | Surg 1996,
20:337-340

. MOTTAGHIAN H, SAIDI F. Post-operative recurrence of hydatid

disease. Br J Surg 1978, 65:237-242

SOZUER EM, OK E, ARSLAN M. The perforation problem in
hydatid disease. Am J Trop Med Hyg 2002, 66:575-577
ELHAMEL A. Pericystectomy for the treatment of hepatic
hydatid cyst. Surgery 1990, 107:316-320

VOROS D, KALOVIDOURIS A, GOULIAMOS A, VLACHOS L, DANI-
AS N, PAPADIMITRIOU J. The real incidence of extracapsular
(satellite) cysts of liver echinococcus. HPB Surg 1999, 11:249—
252

MOREL P, ROBERT J, ROHNER A. Surgical treatment of hydatid
disease of the liver: A survey of 69 patients. Surgery 1988,
104:859-862

LITTLE M. Invited commentary. In: Magistrelli P, Masetti R,
Coppola R, Messia A, Nuzzo G, Picciocchi A (eds) Surgical
treatment of hydatid disease of the liver. A 20-year experi-
ence. Arch Surg 1991, 126:518-523

SKROUBIS G, TEPETES K, KARNABATIDIS D, VAGIANOS C. The
contribution of intraoperative ultrasonography in the surgi-
cal treatment of hepatic cysts. European IHPBA Congress,
Budapest, Hungary 1999. Dig Surg 1999, 16(Suppl 1):15
TODOROV T, VUTOVA K, PETKOV D, MECHKOV G, KOLEV K. Al-
bendazole treatment of human cystic echinococciasis. Trans
R Soc Trop Med Hyg 1988, 82:453-459

PLACER C, MARTIN R, SANCHEZ E, SOLETO E. Rupture of ab-
dominal hydatid cyst. Br J Surg 1988, 75:157

SKROUBIS G, VAGIANOS C, POLYDOROU A, TZORAKOLEFTHER-
AKIS E, ANDROULAKIS J. Significance of bile leaks complicat-
ing conservative surgery for liver hydatidosis. World | Surg
2002, 26:704-708

Corresponding author:

C. Vagianos, Department of Surgery, Rion University Hospi-
tal, GR-265 04 Patras, Greece
e-mail: vagian@otenet.gr



