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HEPATIC HYDATIDOSIS
SURGICALU AND ENDOSCOPIC TREATMENT
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Running Head: Conservative surgical techniques present excellent results in treating hepatic hy-
datidosis, successfully complemented by endoscopy in facing postoperative complications, mainly
related to biliary leaks.

ABSTRACT

Aim: Cystic Hepatic hydatidosis, caused by the tape-worm Echinococcus granulosus, is an ancient discase, endemic in sheep
rearing areas. Despite improvement in medical (reatment, it remains a surgical disease for the good risk patient and may
represent a complicated and challenging problem in fiver surgery. However, controversy still exists regarding the appropriate
surgical lechnique.

Mcthods: We present 200 patients, suffering from cysiic hepatic hydaidosis. we operated on consecutively from 1985 to 2001,
applying (he same operative principles consisting in wide capsectomy and drainage. This surgical technique is described in
delajls.

Results: There was mortality of 0.5 % and postoperative complications of 14 %, most of them related to bile leaks. Endoscopy
was seleclively performed in bile fistulas, considering the volume and duration of biliary drainage. They all healed and no
re-operation was required. There was recurrence in 1) of the 115 patients (10% ol the total) who were subjected (o follow up.
ranging from 4 o 20 years.

Conclusion: Drainage operations, when properly pecformed, present excellent results regarding total extirpation of the parasite
with few postoperative complications and few Jate recurrences, nol requicing more aggressive surgical approaches. Endoscopy

may be successfully applied for treating Jong lasting biliary fistulas.
Keywords: Hepatic Hydatidosis, Echinococeus granudosus, Drainage Operations, Bile Fistulas, Endoscopy, Recurrence

INTRODUCTION

Hydatidosjs or echinococcosis is a parasitic disease
kaown since the antiquity, when “livers full of water”
were mentioned by Hippocrates (“hydor” / 68wp, mean-
ing water in Greek]. The disease is scattered through-
out the world, its cystic form been endemic in areas
where sheep is raised, including the Mediterranean ba-
sin. Australia. South America, Far East, Middle East
and Eastern Europe'. Despite significant reduction of
hepatic hydatidosis in Greece, due to an official cam-
paign against this zoonosis over the last 20 years?, the
disease is still present, either in the form of recurrences
or new complicated cases, and may pose challenging
surgjcal problems.

The infection is mainly caused by the tape-worm Echi-
nococcus granulosus and less commonly by Echinococ-
cus multilocularis. The Jatter confined to the northern
hemisphere, represents less (than 5 % of total echinococ-

cal disease and practically does not exist in the Mediter-
ranean area. It is characterized by a different infection
pattern?, and presents a more virulent and aggressive
form of echinococcosis, resulting in liver invasion by
multiple cysts. being much more difficult to cure’,

Echinococcal disease is cyclozoonotic and Lhe para-
site has a biphasic life cycle, first described in 1862 by
Leuckhard and Heubner?®, requiring Lwo hosts or car-
riers to compiete its development. The intermediate
carrier, sheep, camel, goat or man is infected by swal-
lowing ova released by at the feces of the main carrler
mainly dog. These eggs are dissolved by the pancreatic
enzymes and release a small six-hooklet embryo, which
enters the portal circulation and carried by the blood-
stream reaches the liver where it lodges at the hepatic
capillaries. There it matires and creates a small slowly
growing cyst, the hydatid cyst, containing a waterlike
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(luid. aud remasning asymptomatic for long lime.
The soft. elastic wall of the cyst is called endocyst and
consists of an outer chifinous

acellular layer (1 16 2 mm), called Jaminated memn-
brane and an iner transtucent layer. called gerntinal
membrane, VSuym thick. nucleated and able to create
the outer laminated membrane for protection. This
germinal membrane also prolilerates 1o form scolices
and secretes hydatid (luid lowards the inner part of
the cyst. In addition 10 scolices and under conditions
of stress the perminal membrane produces daughter
cysts Lhat later become fertile and also prodvce sco-
lices. The hydatid Muid may reach high pressure, oc-
casionally approaching 300 mm of water. Through
comipression of the adjacent liver fissue by the ex-
panding cysi, as well as inflammaiory and immuno-
logical reaction, a Lhick, vasculas capsule is formed.
surrounding the endocysl, called pericyst, of particu-
lar significance for the surgical treatnient. The cysts
are mamly located in the liver (70-75%), almost (hree
fourths of themn in the right lobe. and the lungs (20-
25%). while guite uncommonly. location to 2lmost
any solid organ and even bones has been reporied’.
Diagnosis of hepatic hydaticosis is today almost ex-
clusively based on the findings of modern imaging
techniques such as Ultcasanography and Compuled
Tomography. When (hese are iateepreted by expe-
rienced radiologists significant information can be
obtained regarding the nature of a cystic hepatic le-
sion, its exact locatjon. relation Lo other organs and
structures and morphological characteristics’. To
doublful cases where differential diagnosis from sim-
ple Liver cysts, polycyslic disease or cystic neoplasms
remaing difficuit, immunodiagnoslic (ests, such as
the Casoni’s intradermal, wmdirect hemagglutination.
ELISA or complement fixation tests might be of as-
sistance. despite their high percentage ol lalse nega-
tive and false positive resuls, ranging overall from 10
to 40%**

At the time, surgery remains the treatment of choice
in hepatic hydatidosis for the good risk palient, aim-
ing at removing totally the parasite and treating the
remaining cavity, avoiding bile leaks, responsible for
most immediale postoperative complications.
Prevention of the dire consequences of disease reeur-
rences, either locally in the liver or the periloneum,
by applying meticulous surgical technique as wel) as
administering complémentary medical trealment. are
among the prerequjsites of surgery for hepatic hydali-
dosis. The ajm of Lhis paper is 1o present and describe
a lype of “aggressjve” drainage operation for the surgi-
cdl treatment of the disease. which has been success-
fully applied at our institution over Lhe last 20 years.
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MATERIALS AND METHODS

Between January 1985 and December 2001, 200 consec-
utive patients suffering from hepatic hydatidosis were
treated surgically at the Department of Surgery of Rian
University Hospital. in Patras. Details about the patients
and the characteristics of the cysts are presenled in Ta-
ble |. Twenty-four of (hese patients (12%) bad previously
undergone one or more operations for hepatic disease.
[n all we applied (he same type of “aggressive” drainage
operation, further described in details.

Tabje £. Characteristics of patients and cysts
Patients Charaocteristics

Men / Women 837117 o
Age (Years) 16 - 85 (median 6))
Fosmer Surgery 24 (12%)

Cyst Characteristics
Cyst Diametre (¢cm)

5 - 25 (median 10)

Monoloculat/uultilocular 227178
Right/left/bilateral lobe 147 130/ 23
[nfected cysts 72 (36%)

The commonest presenting symptom was upper abdom-
31 pain (82%), followed by fever. Twenty-four patients
(12%) gave a history of jaundice, 9 (4.5%) of allergic
reactions, while in 23 (11.53%) the disease bemg asymp-
iomarnic was discovered incidentally. The diagnosis in
all patienis was based almost exclusjvely on Computed
Tomography and Ulirasonography. while Casoni skin
tesl and antiechinoccal antibodies. measvred by an
enzyme-linked immunosorbent assay. were applied in
doubtful cases (25 and 30 cases respectively).

Surgical technique:

An extended right subcostal incision is emptoyed, in-
cluding upper vertical aad left subcastal exteasion when
technical difficulties are encountered. The liver is fully
mobilized by dividing hepatic ligaments and the cyst is
tolally exposed. The incision and (he peritoneal cavity
are carefully isolated with compresses soaked in scoli-
cocidal hypertonic saline solution (15% NaCt) in order
to avoid peritoneal conlamination (Figure 1). During
the whole procedure special care is also taken (o avoid
peritoneal spillage of hydatid fluid, which may result
in immediate anaphylactic reaction and later perito-
neal recurrence. The cyst is initially punctured with a
special Y-shaped tru-cut and hydatid (luid i removed
in ocder to reduce intracystic pressure (Figure 2). An
opening on the surface of the cyst is made; daughter
cysts and hydatid fluid are further removed. The cyst
is finally completely deroofed by performing the widest
possible capsectomy and the cavity edges are oversewn
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Figure 1I: Isolation of the surgical field with compresses
souked in hypertonic saline

e

dlic-

Figure 2: Evacuation of the cyst comtent resulls in re
tion of intracystic pressure.

with an interlocking braided suture of either polygly-
colic acid (Dexon) or polyglactin 910 (Vieryl), in or-
der to avoid bleeding and bile leaks. If cholelithiasis
coexists, if the gall bladder is located near the cyst
or ip the presence of cystabiliary communjcations,
a cholecystectomy is added, and a cholangiogram
through the cystic duct will show the presence of duct
pathotogy (small daughter cysts, hydatid debris and
uncommonly stones). In such cases bile duct wil] be
cxploced. Cyslobiliary communications are identified
by intusing normal saline through the cystic duct after
pecforming Pringle maneuver and obstructing the pe-
riphecal common bile duct with an atrauratic clamp.
Backflow of the saline will reveal these communica-
tions which are then sutured with 3/0 Dexon or Vieryl -» : T '

(Figure 3). The inner surface of the residual cavity | s R Tws o LT
is carefully searched by inspection and Ultrasounds Figure 3: Identification and rreatment of cysiobiliary com-
for identification of small satellite cysts, which are munleation

simply drained through the cavay wall (Figure 4). In 4) 4 carheter is inserted in the cystic duct and after perform-
cases of complicated, multitocular oysts. the passibil- e Pringle maneuver, normal saline is injected with pressure
ity that satellite cysts exist in the liver parenchyma is by The cystobiliary communication Is easily identified in
extremely high, thus intraoperative ultrasonography, the residual cavity by the back flow of the injected saline
either trans-hepatic or through the remaining cavity is ¢) The communication i< obliteraied by suturing it with 3/0
used, in order to reveal their presence Omentoplasty absorbable suture
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Figure 4: Drained sateliite cvst. The cyst (arrow) afier been
dentified bv using iniraoperative witrusounds, is dreined
through the pericyst of the remuining caviry

is not added as routine. but only according 10 the svr-
geon's preference.

The cavily is drained with one or two negative-pressuce,
closed system drainage systems (Jackson - Pratt bulb
drayn, Cardinal Flealth Medical Products, Ohio, USA).
oflen Lemporacily anchored at the desired position of
the remaining cavity by 3/0 Vicryl or Dexon suture,
We administeced anthielminthic drugs (imidazole com-
pounds) two weeks preoperatively, in an effort to steri-
lize the cyst Mluid and three months postoperatively.
even il there has been no obvious intraoperative spill-
age of hydatid (luid. At the beginning of our series we
administered mebendazole (50 mg/kg of body weigh()
while nowadays exclusively albendazole (10 mg/kg of
hody weight).

Diagnosis of pastoperalive bile fistulas was based in
clinical examination, laboratory findings and imag-
ing rechnigues. After the establishment of (he fistula
and Lhe verification of complete external drainage of
bile. based mainly in ultrasonography. all patients were
subjected 10 conservative and supportive Ireatment,
depending lzrgely on the amount of bile excreted and
the duralion of the iswula. As routing, we treated en-
doscaopically high outpw fistulas (> 300 ml bilejday)
of more than one week duration without signs of re-
duction, as wel] as low output fistulas (< 300 ml bile/
day) of more than three weeks duration without signs
of rednction. An endoscopic retrograde cholangiopan-
ceeatozraphy was performed in order 10 reveal and treat
the reason for increased intcabjliary pressure. bur even
it no such existed, endoscopic sphincicrotomy, with or
without jnsertion of a stent or a nasobiliary catheter un-
der low suction (10-15 cm H,0). immediutely reduced
the amoum of bile excreied ang helped the fistula heal
in very shoct ime.
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Follow-up of the patien(s was based in Ultrasonogra:
phy and Compuied Tomography. six monilis after the
operation and every f\wo years thereafler in the asymp.
tomatic patient. Recurrence was defined as hydatid
discase discovered in the liver by uitrasonography and
verified by computed tomography. Computerized (om-
ography was also necessary for the verification of peri-
Loneal recurrence.

RESULTS

A significant reduction in the number of patients with
hepattc hydatidosis treated al our Depariment was noled
since 198S. Postoperative hospnal slay was also short
ened over lime, mainly due Lo increased surgical experi-
ence and oplimized treatment of complications. Several
diagnostic imaging techniques angd blood tests were eval-
uated. It was clearly shown that Computed Tomography
angd Ullrasonography were very effective in giving Lhe
correct diagnosis (sensitivity 96% and 93% respective)y).
Cholecystectomy was performed in 79 patients (40% of
the (ola)) and bile duct disevse was found in 24 (12%). In
al} these 24 cases the common bile duct was explored.
it was cleared from small daughter cysts, hydatid de-
briz or uncommontly biliary stones and was drained by
a T-tube. Omentoplasty was arbitrarily performed in 41
cases (20% of the 1o1al).

Mortality and morbidity rates are shown in Table 2,
There was mortality ol one patient (0.5%). au 81 year old
man who died on the fourth postoperative day due to 2
cerebrovascular accident. Twenty-seven of (he patients
{14%) suffered from immediale postoperative complica-

Table 2. Postoperative complications
Nombes Percentage

Complications

of Patients (%)
Bile leak - related 20 10
- Biloma / Abscess 3 1.5
- Bile pecitonitis 2 2
- Bronchobiliary fistula 1 0.
- Biliodermal fistuias 14 7
[ntraoperative Aphylactic Shock 2 1
Pneumonia 3 13
Postoperative Hemorrhage { 0.5
Hearl Infarct l 0.5
Death 1 0.5

tions, twenty ol them (10% of the tolal) related exchu-
sively to bile leaks. Three patients developed subdia-
phragmalic abscesses, due 10 malfunciion of Lie suction
drain. Two of them were drained percutaneously and
one surgically. Two developed biliary peritonitis and had
10 be reoperated on the first postoperative day. In one
this was due to an accessory bile duct at the gall bladder
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bed and the other to ineffective drainage of cystobiliary
comimunicatjon. Fifteen patients developed biliary fistu-
las, one of them bronchobiliary. Of these lislulas nine,
(60% of all) healed by expectam management, most of
them at an outpatient basis. They required an average of
30 days vndl the drain was removed. The remaining six
(40% of all Nistulas) inctuding the bronchobiliary fistula,
were subjected to ERCP as previously described. They
all healed within two weeks and the drain was removed
shortly after (Figure 5).This also meant that 18% of the
low and 100% of the high output fistulas required some
kind of endoscopic intervention.

Figure 5: Treatment of a biliary fistula by placing a naso-
biliary catheter.

a) Before treatment. Obviously there is massive leak of bile
in the remaining cavity

b) Fifieen days afler treatment, the leak has been com-
pletely stopped

Table 3 shows that there has been no significant benefit
regarding hospital stay and postoperative morbidity by
the addition of an omentoplasty in the procedure.

We managed to have a complete follow up ranging from
four to twenly years in 115 patients (58% of the total).
There were recurrences in 11 patients (10% of those
subjected to sufficient follow up). Seven of these were
in the liver and four peritoneal.

Table 3. The effect of omentoplasty on postoperative
hospitalization time and incidence of biliary complica-
tions (*NS = Non Significant)

No omentoplasty Omenioplasty
(159 patients) (41 patients)

Hospitalization Days

Mean + SD [1.6 £9.6 12878
Median (tange) 9 (3-94) 11 (4-40) *NS
Biliary complications 17 3 *NS
Fistula 14 1 *NS

Biloma / abscess 2 I *NS

Bile peritonitis ! I *NS

DISCUSSION

Hepatic hydatidosis presents worldwide distribution,
being more common in sheep-rearing rural areas with
sub-optimal hygienic conditions, where close proxim-
ity of living between intermediate (man, sheep. cat-
tle etc) and definitive carriers (mainly dog) heips the
maintenance of the parasite’s life cycle. At the moment
surgery remaing the prefecred treatmenc for the good
risk patient, and although reports of experts have been
published of successful laparoscopic approaches in
selected cases of hepatic hydatidosis'®!!, open laparot-
omy is still the approach of choice. Alternative, less
invasive technigues like percutaneous drainage of
the cysts followed by injection of sclerosing agents
or hypertonic saline have also been recently re-
ported with good results'>'?. However, the dire
consequences of peritoneal dissemination, namely
aphylaxis and peritoneal recurrence, as well as the
often presence of multi-septated cysts containing
thick fluid, resulting in insufficient evacuation of
the cyst content, render physicians skeptic and un-
willing to widely apply this new treatment policy.

Numerous surgical approaches have been applied for
the effective extirpation of the parasite, while there is
still controversy regarding the best™. They are grossly
divided into “radical” and “conservative™ surgical pro-
cedures. Radical called operations attempl (0 remove
the cyst totally, en block with the pericyst, which is
the outer adventitial layer, formed by the compressed
and fibrotic liver. They include pericystectomies and
hepatectomies'®. Conservalive operations attempt to
neutralize the parasite and evacuate the contents of
the cyst without removal of the pericyst'.

Despite unnecessary loss of hepatic parenchyma, it
has been claimed that radical operations in experi-
enced hands reduce bile leaks, shorten hospital stay
and reduce recurrence, mainly by removing the so
called “exogenous” or satellite daughter cysts, respon-
sible for local tecurrence'’,

[t is the authors’ opinion that radical surgery for the
treatment of hepatic hiydatid cysts is over-treatment for
a benign liver disease. A significant amouni of hepatic
parenchyma is unnecessarily removed. particularly in
hepatic resections, while pericystectomies for central-
ly located cysts, adhering to major vessels are far to be
considered as safe surgery.

The alternative method of performing partial pericys-
tectomy, has the advantage of avoiding intraperitoneal
spillage by removing an intact cyst'’. Resections are
reserved only 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 surgical treatment of
hepalic hydatidosis remains controversial®?. In our
series, there was no significant advantage regarding
hospital stay and posloperative morbidity, by adding
omentoplasly in the proposed procedure. Consequent-
Iy this technique is nowadays considered only optional
in surgery for hepatic hydatidosis at our Department.
Major complications of surgery include hemorrhage
and the leak of bile from the communications between
this cavity and the biliary tree. Cystobiliary commu-
nications are quite common while the incidence of in-
trabiliacy rupture of cysts has been reported to reach
25 %M. Afler drainage. a pressure gradient facilitates
bile flow through these communications towards the
cavity rather than to the duodenum?. This bile leak
represents the main source ol immediate postoperative
complications. If not properly drained, it may resull in
formatjon of abscesses in the residual cavity or pas-
sage Lo the peritoneum and bile peritonitis. I drained
elfectively outwards, an external biliary fistula will de-
velop and this is the commonest complication.

1t seems that by using closed system negative pressure
drains, we achieve better results in terms of draining
all fluid outwards, avoiding at the same time external
contamination of the residual cavity, a common and
mostly feared complication in the past'®. There are
hardly any indications for open surgery nowadays for
the treatment of external biliary fistulas. Endoscopic
intervention with sphjncterotomy, biliary stenting,
dilatation of strictures or nasobiliary drainage in per-
sistent fistulas has eliminated the need for the com-
plex reoperations of the past**. Even when formation
of bronchobiliary fistulas takes place, a complication
associated with high rate of morbidity and mortality.
extremely difficult Lo manage, the insertion of an en-
doprothesis and the following reduction of the intra-
biliary pressure has shown excellent results, reducing
the odds for sucgical intervention?'.

Recurrence of the disease, either in the peritoneal
cavity or locally in the liver, represents a significant
complication of surgery for hepatic hydatidosis often
requiring hazardous reoperations® %, This is caused
either by infraoperative spillage of hydatid fluid in the
peritoneal cavity or by incomplete removal ot the cyst
or cysts. Almost 30% of patients with operative dis-
semination are expected to develop secondary peri-
toneal echinococcosis?’, while beitween 5 and 10%
of all operated patients are expected 1o develop post-
operative recurrence®. The problem of satellite cysts
has been addressed by Magistcelli et al'* and their
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incidence has been reported to reach 29.5%?*. They
are vesiculations ol daughter cysts beyond the pericyst
layer, not identifiable at the operation. These cysts as
well as small “occult” liver cysts, not detectable during
the procedure seem Lo be responsible (or local, hepatic
recurrence. Low recorrence rates have been reporied
after pericystectomy in severai series’®" and many
authors consider drainage operalions associated with
higher recurrence'® ', However, rates of less than 6%
have been reported with carefully performed drainage
operations'”. Careful preoperative evaluation of the
patient’s CT-scans by experienced radiologists allows
the exact location of all the primary cysts, including
the satellite cysts. Operative Ultrasound also seems to
be very helpful in detecting these small sarel)ite cysis,
particularly when performed through the remaining
cavity**. We consider operative Ultrasound absolutely
necessary in cysts highly suspicious (or harboring sat-
ellite cysts, such as multilocular, infected or multiple
liver cysts.

Initial conservative treatment of asymptomatic recur-
rent small cysts seems to be effective™. On the other
hand, symptomatic or exceptionally large peritoneal
cysts should be treated surgically before complica-
tions develop. and surgery in such cases has to be
repeated several times vntil permanent eradication is
achieved®. Total cystectomy, whenever possible repre-
sents the trealment of choijce for peritoneal cysts, ex-
cept when Lhey are lirmly attached Lo intraperitoneal
viscerd, when drainage and wide deroofing is safer and
equally effective’.

Radical treaiment of disseminated peritoneal echi-
nococcosis is not possible. In such cases, only large,
symptomatic cysts should be surgically removed, an-
thelminthics should be administered continuously and
the patient should remain under closed follow-up. This
therapy seems (o be effective in keeping the disease
asymplomatic for protonged perjods?s:

Cystic hepatic hydatidosis is a world wide disease, most-
ly found in areas with hospitals sub-optimally equipped,
and doclors not particularly experienced in major he-
patic surgery. It is of greal importance to propose a safe
operation such as the one described, offering equally
good results as major rescctions, with significantly less
mortality and morbidity. The application of endoscopic
techniques, for prevention or ireatment of unavoidable
complications, offers additional safely and eliminates
the need of the major and complex operatjons of the
past, even in more specialized centres, with significant
experience in extended liver surgery®.
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