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Abstract

The authors review the current status of therapy for abdominal hydatid
cysts, with emphasis on percutaneous treatment assisted by imaging techniques
(mainly ultrasound - US); they report their experience with US-guided
percutaneous treatment of hydatid abdominal cysts, mainly hepatic. From
November 1987 to January 1996, 231 cysts in 163 patients were treated with a
technique called PAIR (Puncture, Aspiration, Injection, Re-aspiration), using
95% ethanol as a scolicide agent, according to a routine protocol. 141 cysts in
85 patients were treated with a simplified protocol and a portable US machine
in Kakuma - Turkana (Kenya), one of the region of the world with the highest
endemicity for cystic echinococcosis. No anaphylactic shock or peritoneal
dissemination was observed. In all cases detachment of the germinal
membrane and subsequent reduction in size was observed, with a more or less
complete solidification of the cyst and reduction of serology titers.

Only one cyst recurred after 4 years and was treated again by PAIR.
Long-term results indicate that in type I, II and III cysts (according to Gharbi
classification), and especially in developing countries, PAIR is a first-choice
method for the treatment of liver hydatid cysts.

Introduction

Hydatid disease, hydatidosis and echinococcosis are alternative names
of the infection with a metacestode of the tapeworm Echinococcus. Human
hydatidosis occurs commonly as two forms which differ in pathology,
morphology, clinical manifestations and epidemiology.

One is cystic hydatid disease (CHD), caused by infection with the
larval stage of echinococcus granulosus. E. granulosus is transmitted primarily
in domestic cycles between dogs and livestock, especially sheep. The other
form is alveolar hydatid disease (AHD) caused by Echinococcus multilocularis.
The most common life cycle of E. multilocularis involves transmission
between foxes (host to adult worm) and microtine rodents as intermediate hosts
(larval worm). A rare case of mixed cystic and alveolar hydatidosis was
reported from China (/). A rare third form called polycystic hydatid disease
(PHD) with characteristics intermediate between CHD and AHD, reported from
Panama, Ecuador, Colombia, and Venezuela is caused by Echinococcus vogeli.
According to 18 recorded PHD cases, larval E. vogeli in humans produces a
relatively large tumour-like mass, with fluid-filled cysts, brood capsules, and
numerous protoscolices. The primary localization is in the liver, but cysts may
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spread to contiguous sites. The main neutral intermediate host is the paca
(Cuniculus paca); man probably obtains the infection by contamination from
faeces of infected hunting dogs (2,3).

In primary echinococcosis metacestodes develop from oncospheres
.after peroral infection with E. granulosus eggs. In secondary echinococcosis
larval tissue proliferates after being spread from the primary site of the
metacestode. This can occur by spontaneous or trauma - induced rupture and,
more important, release of viable parasitic material during interventions.
Primary and secondary cystic echinococcosis are distinctive clinical terms
which are of relevance for the discussion below.

Distribution

The CHD is distributed worldwide, including north and northwestern
China, parts of South America, East Africa, Australasia, Central Europe,
Central Asia and the Mediterranean (4,5,6). The transmission of AHD is
restricted to the northern hemisphere with a higher prevalence in Alaska,
Central Western Europe, Siberia, Japan and China. E. multilocularis is
considered to be one of the most lethal helminth infections of human. AHD
was not formerly ascribed to E. multilocularis until Rausch and Schiller 's
study of Alaskian patients (7).

Organ localization

In primary echinococcosis larval cysts may develop in every organ.
The majority of patients (up to 80%) have a single organ involvement and
harbour a solitary cyst. Approximately two thirds of the patients suffer from
liver echinococcosis. The right lobe is more frequently affected than the left
lobe. The second large single organ involved is the lung. In approximately
30.000 cases summarized in 11 published case series by Schantz (8), 52-77% of
cysts occurred in the liver, 8-5 - 44% in the lungs and the remaining 13-19% in
virtually every other location. In each anatomical site cysts are surrounded by
the peri-parasitic host tissue (peri-cyst), encompassing the endocyst of larval
origin. Inside the laminated layer or hyaline membrane the cyst is covered by a
multipotential germinal layer giving rise to the production of brood capsules
and protoscolices. The central cavity of cysts of E. granulosus is filled with
clear fluid, numerous brood capsules and protoscolices. In addition, daughter
cysts of variable size are often detected.
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The growth rate of cysts is highly variable and depends possibly on
strain differences of E. granulosus. Previous estimates on the average increase
of cyst diameter varied from about 1 cm to 1.5 cm per year.

Course of infection

During the natural course of infection the fate of E. granulosus cysts is
variable. Some cysts may grow to a certain size and then persist without a
noticeable change for many years. Other cysts may spontaneously rupture or
collapse and may completely disappear. Spontaneous or traumatic cyst rupture
as well as spillage of viable parasitic tissue during interventional procedures
may result in secondary echinococcosis. Cysts may rupture into the peritoneal
or pleural cavity, into the pericardium, the bile ducts, the gastrointestinal tract
or even into blood vessels, leading to extraordinary manifestations and many
complications. Spontaneous cure of cystic echinococcosis is possible.

After an undefined incubation period infections may become
symptomatic if active cysts are growing exerting pressure to adjacent tissue and
inducing other pathologic findings. Sudden symptomatology may be due to
spontaneous or traumatic cyst rupture. Usually, cysts do not induce clinical
symptoms before they have reached a certain size.

Clinical diagnosis

The presentation of human echinococcosis is manifold, and the patients
come to the clinician's attention for different reasons: when a large cyst has
some mechanical effect on body function; when allergic phenomena or other
miscellaneous symptoms such eosinophilia occur, upon accidental traumatic
rupture of a cyst with subsequent acute hypersensitivity reactions; the cyst can
also be accidentally discovered during X-ray examination, or body scanning or
surgery for other clinical reasons and an associated jaundice.

Basic diagnostic criteria for hydatid patients should include hydatid
epidemiological history, clinical symptoms and signs, imaging examinations
and immunodiagnostic test, surgery and pathology.

Serology

A hydatid patient should have a positive serological response in more
than one test. Almost all available serological assay methods have been used
for diagnosis of human hydatidosis including the following: intradermal test
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(ID), complement fixation test (CFT), indirect haemagglutination (IHA), latex
agglutination (LA), indirect fluorescent antibody (IFA), enzyme linked
immunosorbent assay (ELISA), immunoelectrophoresis (IEP), counter-
immunoelectrophoresis or immunoelectrodiffusion (CIEP, IED), and arc
double diffusion (DDS).

Hydatid serology has been reviewed by Rickard and Lightowlers (9),
Schantz and Gottstein (/0), Gottstein (//), and Force et al. (12). Hira at al.
proposed to use CIEP to exclude false positives hydatid cysts as diagnosed at
ultrasound (US) or computerized tomography (CT) examination (/3).

Differentiation between human AHD and CHD is possible using the
Em2-ELISA (14). The above serological methods serve to confirm the
diagnosis and are often used for post-therapy surveillance of the patient. IHA
or ELISA in combination with either DD5 or IEP are satisfactory for such
applications (9).

The common chief complaints are upper abdominal discomfort and
pain, poor appetite and a self-diagnosed mass in the abdomen. Physical
findings are hepatomegaly, a palpable mass if on the surface of the liver or
other organs and abdominal extension in chronic patients. US and CT have
been established in the diagnosis of hydatid disease and are becoming
increasingly useful for clinical diagnosis and epidemiological surveys
(15,16,17,18,19). The combination of these noninvasive diagnostic techniques
with immunodiagnostic procedures is of help in epidemiological surveys and
can enhance the diagnostic yield for this disease (/3).

Under CT or US scanning a typical CHD cyst appears as a round or
ovoid space-occupying lesion or hypoechogenic area, and "double layers and
arc calcification" can be considered as specific for hydatid cyst rather than
other cystic diseases. An AHD lesion is characterized by an irregular
parenchymal focus or hypercogenic area with calcifications either in nodular
spots and/or ring forms. Although the liquid-filled cavity caused by central
necrosis in the AHD focus at a late stage is often confused with a CHD cyst on
CT or US scan, it may usually be distinguished by the fact that the AHD liquid
-filled cavity is irregular and often surrounded by a mass of scattered
calcification (20).

Ultrasound classification

In a paper published in 1981 (27) Gharbi et al. proposed a
classification of hydatid cysts based on US appearance: five types of cysts are
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distinguished, type one being the appearance of younger cysts, type five the
appearance of the oldest, non-viable ones.

Type one appears as an anechoic space with marked enhancement of
back-wall echoes. The fluid collection is rounded with well-defined borders;
its walls often vary in thickness. This localized thickening should be
systematically sought, and is a sign of hydatid cyst.

Type two retains its well-defined contour but is often less rounded, and
appears to be "sagging" in places. The split wall may be localized in an area
just outside the cyst, or it may become a "floating membrane" (water-lily sign)
loose inside the cyst. This splitting of the wall is almost pathognomonic.

Type three has still a well-defined contour, but it is divided by septa
which are more or less thick and complete, forming oval-shaped or rounded
structures. The most typical cases show a "honeycomb" image. The echoes
within the cysts show images of simple or multiple secondary vesicles (Fig. 1).

Type four is a roughly rounded mass with irregular contour and echo
patterns. Three general patterns are found in this type: hypoechoic appearance
with a few irregular echoes, due to infected multilocular cysts, hyperechoic
solid pattern without back-wall shadow, and intermediate pattern including
both hypoechoic and hyperchoic structures.

Type five appears as a formation with a very hyperechoic contour, with
a cone-shaped shadow that is usually outlined to some degree.

Another classification has been proposed in 1985 by Lewall and
McCorkell (22), who somewhat condensed the appearance of hydatid cysts in
three types: type I, simple fluid-filled cysts, with subtype IR, containing
undulated membranes that represent detached endocyst secondary to rupture;
type II, lesions containing daughter cysts and/or a formed echogenic material
named matrix; type III, dead, densely calcified lesions. Also in this case the
natural progression of the cyst is from type I to type III.

A third classification has been recently proposed by Caremani (23) in 6
types (I, simple CHD, II, CHD with septation , III, Heterogeneous CHD and
each type has various subtypes, IV, mixed CHD, multiple contiguous CHD, VI,
calcified CHD). Finally, Filice has proposed a simpler classification (24),
useful for field research and epidemiological studies, with only two types:
echo-free or hypoechogenic (viable cysts) and mostly hyperechogenic (non-
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viable). The usefulness of this approach lies in the possibility to tell the viable
cyst from the non viable one on the grounds of imaging alone.

Therapeutic options

In spite of the enormous progress brought about by recent imaging
techniques, in particular US, in diagnostic area, the therapy is not as much
satisfying and no definitive solution seems to be at hand.

Surgery

Surgery has been the only treatment available before the introduction
of antihelminthic drugs. It is considered the first-choice treatment of
hydatidosis, but is associated with considerable mortality, morbidity and
recurrence rates (25,26,27). Nowadays its role may become more rationalized,
and along with the more frequent detection of early and asymptomatic
E. granulosus liver lesions, there is a widened indication for chemotherapy.
Still, surgery has a definite place in the treatment repertoire of echinococcosis.
The surgeon's judgement should always be included in the treatment plan
(Tables 1 and 2).

Choice of surgical technique for liver echinococcosis

Several procedures have been described for the treatment of hepatic
hydatid cyst, ranging from simple puncture to liver resection and
transplantation, although the most commonly used technique is total or partial
cystopericystectomy (28,29).

Usually radical surgery (total pericistectomy or partial hepatectomy) is
indicated for liver cysts. Conservative surgery (open endocystectomy with or
without omentoplasty) or palliative surgery (simple tube drainage of infected
cysts or communicating cysts) is also an option. The more radical the
intervention, the higher the intraoperative risk but the less numerous relapses
and vice-versa, the more conservative the approach, the lower the perioperative
risk but the more common the late sequelae including relapses. With the
inclusion of chemotherapy prior or after surgery it may be possible to be less
aggressive.

Peripheral and unilobar hydatid cysts, whether complicated or not, can
also be treated with laparoscopic surgery using partial cystopericystectomy and
drainage (30). Total pericistectomy was also performed under
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videolaparoscopy using the neodymium yttrium -aluminium-garnet (NdYAG)
laser (37). This way opening of the cyst is avoided together with the danger of
intra-abdominal contamination by parasitic debris. Laparoscopic surgery has
advantages like less postoperative pain, little or no ileus, short hospital stay,
quick return to work an more aesthetic result. However, it is a difficult
technique and it should be reserved to surgeons experienced in the
hepatobiliary field and in the endoscoping techniques using laser. The
experience in this field is presently still very limited.

Choice of protoscolicides

There is no ideal protoscolicidal agent that is both effective and safe.
The lethal action observed in vitro may be hampered in vivo by instability of
the substance (e.g. H202), or by and unpredictable dilution within hydatid fluid
and difficulties in penetrating daughter cysts. A possible communication
between the hydatid cyst and the biliary tree substantially increases the safety
requirements for using protoscolices which can cause chemical cholangitis
leading to sclerosing cholangitis. Formalin should not be used for this reason.
At the moment effective protoscolicides with a low risk of toxicity are 70-95%
ethanol, 15-20% hypertonic saline or 0.5% cetrimide solution. More
experimental studies and clinical observations are needed in evaluating the
efficacy and safety of individual protoscolices.

Concomitant drug treatment

Preoperative treatment with benzoimidazoles has been reported to
soften the cysts and to reduce intracystic pressure, enabling the surgeon to
remove the endocyst more easily.

However, neither the required duration of such treatment nor its
efficacy have been adequately determined. Pre-operative chemotherapy with
albendazole (ABZ) or mebendazole (MBZ) may be indicated for reducing the
risk of secondary echinococcosis after operation and should begin at latest 4
days before surgery and to be continued for at least one month (ABZ) or 3
months (MBZ). Plasma drug levels achieved in this way may reduce the risk of
secondary echinococcosis.

(Table 3,4,5)

Chemotherapy

In the early 1970s, some benzoimidazoles carbamates were proved to
be effective against Echinococcus granulosus and, since then, mebendazole and
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albendazole have been employed for the treatment of human hydatid disease
(32,33,34,35). These drugs inhibit tubulin and induce blockage of glucose
absorption, glycogen depletion, and degenerative alterations in the endoplasmic
reticulum and mitochondria of the germinal layer, increasing lysosomes and
producing cellular autolysis (36,37,38,39).

Over 1000 well documented cases of cystic echinococcosis have been
treated with benzimidazoles so far (40, 41).

The overall conclusion is that up to 30% of patients show cyst
disappearance (i.e. cure), 30-50% demonstrated degeneration of cysts or even
involution (i.e. improvement), 20-40% of patients under chemotherapy show
no morphometric changes of cysts (i.e. no change). The use of chemotherapy
has now widened. Chemotherapy still requires further studies on the potential
increase of its efficacy by new drugs, new formulations or combination of
anthelminthics, i.e. drugs that potentially act sinergystic (see Tables 6,7,8,9).

Choice of anthelminthics

Albendazole (ABZ) and mebendazole (MBZ), are well tolerated but
show different efficacy. In recent studies (40,42) albendazole was significantly
more effective than mebendazole in the treatment of whole hydatid cysts and
liver cysts (77.9 vs 50.6% and 80.1 vs 46.5%, respectively).

Usual dosage of ABZ is 10-15 mg/kg/day in several one-monthly
courses with 14 days intervals. Three courses are minimum, more than
6 courses are usually not necessary. The usual dosage of MBZ is 40-50 mg/kg
/day for at last three months. The efficacy of benzimidazoles may be related to
the serum drug concentration and duration of treatment.

" Praziquantel (PZQ) has recently been suggested as a drug given
additionally once a week in a dose of 40 mg/kg during treatment with
benzimidazoles (43). It has been claimed that in case of spillage PZQ might
have an additional antiparasitic effect. However, the rationale of such
treatment needs confirmation, the data available being very limited.
Cimetidine has been suggested (44) to increase mebendazole serum
concentrations and therapeutic effects when administered in combination.
However, also the available data about the effectiveness of this drug are still
very limited. '
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PAIR (Puncture, Aspiration, Injection, Reaspiration)

So far, the puncture of echinococcal cysts has been strongly
discouraged because of risks of anaphylactic shock and spillage of the fluid
with subsequent peritoneal seeding. However, in the early eighties, different
authors reported cases of hydatid cysts punctured, first accidentally and then,
with increasing frequency, deliberately (Table 10).

In 1983 Ben Amor and co-workers tried a non-surgical cure by the
puncture of hydatid cysts of the sheep liver, i.e. aspiration of the cyst fluid and
injection of the hypertonic salt solution into the animal treated with
benzimidazole derivatives. The good results obtained in a group of 16 animals
encouraged them to apply this method to two patients whose conditions made
surgical intervention dangerous. The results were excellent in the case of
secondary peritoneal cysts, while in the case of secondary liver cysts, the walls
showed signs of involution (45).

In 1985 Mueller et al. (46) published a paper on the successful
percutaneous drainage of a recurrent hepatic hydatid cyst; they used radiologic
guidance and the cyst was drained and then lavaged through a catheter using
silver nitrate and hypertonic saline solutions. The catheter drainage was
checked and analyzed for live scolices for the 3 months that drainage
continued.

In 1985 Livraghi et al. (47) performed US-guided percutaneous
aspiration of 2 liver cysts that showed to be hydatid after procedure, without
complications. They also reported low levels of sodium chloride and high
levels of potassium in the fluid of 11 hydatid cysts. This finding, that has been
confirmed in our experience, is an important diagnostic index for the disease.

In 1987 Filice and co-workers began to treat hydatid cysts by
percutaneous drainage, followed by injection of 95% alcohol into the cystic
cavity (50). We developed a specific protocol, whose steps are summarized in
Table 11. The details of the protocol are discussed in the next section of this

paper.

In 1988 Hira (48) and co-workers performed fine needle aspiration of
liver hydatid cysts in 11 patients in whom cystic hydatid disease was not a
differential diagnosis or whose serological results were negative. In 5 patients
aspiration was done under ultrasound guidance. No sequelae were observed
that could be attributed to aspiration per se.
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In 1988 also Bret (49) and co-workers published their experience about
percutaneous aspiration of hydatid liver cysts in 13 patients. Aspiration was
performed with ultrasound or computed tomographic guidance with 22-gauge
to 19-gauge needles. In two patients, a mild allergic reaction with temporary
pruritus was observed. In three patients, percuatenous drainage was performed

.with a 5-French to 8.3 French catheter, and sterilization of the cyst was
achieved by injection of a scolicidal agent (10% hydrogen peroxide in case n.1,
hypertonic saline in case n.2 and a combination of hypertonic saline and 0.5%
cetrimide in case n.3.

In 1992 Giorgio et al. published the results of percutaneous treatment
of 16 cysts in 14 patients, with a modified technique called D-PAI (Double
puncture-Aspiration- Injection) (57). With US guidance, fine-needle drainage
of cysts was performed, and 95% sterile alcohol was injected and left in situ to
partly refill the cystic cavities. The same procedure, without reaspiration of the
injected alcohol, was performed 3 days later. Viability of scolices was assessed
at each aspiration. Benzoimidazolic drugs were administered 1 week before
and 3 weeks after the procedure, to reduce the risk of seeding scolices. Follow-
up ranged from 8 to 28 months (mean, 14 months). Six cysts disappeared
within 40-75 days of completion of D-PAIL In the other patients, smaller liquid
areas or hypo- or hyperechoic solid masses were observed.

Anaphylactoid reactions did not occur. In one patient, a biliary fistula
developed after the first aspiration; the second ethanol injection was postponed
until 6 months later but was effective. Viable scolices were found at the second
aspiration in only two patients whose hepatic liver cysts completely healed.

Although this work is important, we object that it is unncessary to
leave alcohol in the cavity for such a long time; it is known that alcohol kills
cells after 3 minutes of contact (52). This method only increases the risk of
alcohol diffusion in the biliary tree, with subsequent possible chemical
cholangitis.

Acunas et al. in 1992 published a paper about percutaneous treatment
with hypertonic saline of 12 cysts in as many patients, under CT control (53).
No major complications occurred during or after the procedures. In the follow-
up period of 6-16 months, control CT and US scans revealed a progressive
decrease in the size of the lesions and no evidence of peritoneal seeding.

In 1991 Khuroo et al. (54) aspirated and irrigated with hypertonic
(20%) saline 21 hepatic E. granulosus cysts in 12 patients, under sonographic
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guidance. Serial sonographic examinations revealed high-level echoes in the
cyst cavity, which ultimately became uniformly echogenic. One patient died of
unrelated causes; the remaining 11 patients experienced relief of symptoms.
During puncture, none of the patients developed anaphylaxis or asthma. One
patient developed urticaria 6 hours after the procedure, responding to
antihystaminic therapy. Two patients developed fever within 48 hours after
drainage. Fluid samples from the cysts showed bacterial growth, responding to
specific antibiotic therapy. Both patients recovered. One patient developed
biliary rupture of a hydatid cyst after puncture. At ERCP, a wide endoscopic
sphinterotomy was performed and laminated membranae were basketed out of
the bile duct. At serial sonographic examinations, the cyst cavity was replaced
by an echogenic mass that eventually lost its rounded shape and was not visible
at repeated sonography.

In 1993, Khuroo et al. (55) published the results of a prospective study
comparing 33 hepatic hydatid cysts treated with percutaneous drainage (10),
with albendazole plus percutaneous drainage (/2) and albendazole alone (/7).
On serial ultrasonography, all 22 cysts treated with percutaneous drainage and
only 2 cysts treated with albendazole alone reduced in size and change in
echopattern. The maximum size reduction was observed in cysts treated with a
combination of percutaneous drainage and albendazole.

In 1994 Xiaozhi et al. (56) published their experience about 996
hydatid cysts in 869 patients treated with percutaneous drainage, with a 98%
success, reporting only allergic reactions in 5 cases. More than two thirds of
the cases were followed up for two years. Of those, 78% disappeared or could
no more be recognized by US.

Also in 1994 Bastid et al. (57) reported about PAIR in 9 patients with
14 hydatid cysts treated with hypertonic saline and absolute alcohol. A single
episode of reversible anaphylaxis was encountered. This is the only major
complication described in the literature regarding PAIR and was due to hydatid
fluid leakage around the catheter immediately after cyst puncture. Therefore,
the authors suggest the use of transhepatic fine-needle cyst decompression
before catheter drainage to to minimize the risk of spillage and anaphylaxis.
To this very aim, the transhepatic approach is precisely our usual choice, as
stated further on in this paper in the "Materials and Methods" section. Follow-
up ranged from 1 to 18 months.

In 1995 Salama et al. (58) published a paper about percutaneous
drainage of 45 liver hydatid cysts; they never witnessed any major side effects
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and the 3 years follow-up for 43 cysts (2 cysts lost on follow-up) showed no
recurrences.

In 1996 Akhan et al. (59) reported about their experience in
percutaneous drainage of 57 liver hydatid cysts treated with hypertonic saline
.(15% NaCl and/or absolute alcohol), without anaphylactic shock nor peritoneal
seeding. In their experience, one cyst recurred and was treated again by PAIR.

Other groups have reported about PAIR at the International Congress
of Hydatidology held in Cyprus in November 1995, but their series are limited
and the follow-up is still short (60,61,62). However, they are evidence of the
increasing use of this technique.

In this review the work of Saremi deserves a scrutiny. He invented a
cutting device (63) to be employed as an alternative to simple catheter drainage
via the Seldinger method, that in his opinion is limited by the risk of spillage of
hydatid fluid around the puncture site.

The procedure begins with insertion in the cyst of a 7-French outer
radiopaque Teflon catheter, 45-cm long with multiple side ports with an inner
bevel-point stylet. The latter is then withdrawn and as much of the hydatid fluid
as is possible is aspirated and replaced by 20% hypertonic saline or 0.5% silver
nitrate. After the aspiration, and under fluoroscopic guidance, the 7 French
catheter and the 12 French dilator applied after the aspiration are withdrawn
over the guidewire while the outer metal sheath is kept at the skin level. Then
the guidewire is replaced by a metal cutting device with two clefts, one near the
distal tip and one against the side arm of the outer metal sheath. The proximal
end of the cutting device is fitted to a connecting tube that allows irrigation of a
hydatid cyst with an appropriate scolicidal agent that runs through a narrow
cannula along the side wall of the device. The side -arm fitting of the outer
metal sheath is then connected to a high-power suction machine. Simultaneous
aspiration and the to- and fro- motion of the cutting device push the laminated
membranes and daughter cysts against the distal cleft of the outer sheath and
crush them into small fragments, that can be removed by aspiration. The
cutting device is then removed and replaced by an endoscope, allowing
inspection of the pericystic cavity through the outer sheath. If any membrane
or vesicle remains, the sheath is moved close to it, and aspiration is repeated.
Faremi, together with McNamara, has reported his positive experience in 32
patients with single cysts of the liver (64).
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Our personal opinion is that, although this procedure is technically a
percutaneous puncture, the amplitude of the hole in the abdominal wall,
accomodating a 12 F dilator and an endoscope, renders it something closer to a
laparoscopy than to a percutaneous puncture, therefore much more invasive.
Among its advantages is, however, the possibility to drain effectively all the
endocysts fragments that during PAIR tend to block the catheter.

Our experience
Materials and methods

Patients

From January 1987 to January 1996 we have treated with PAIR
(Puncture, Aspiration, Injection, Reaspiration) 231 cysts in 163 patients. The
cysts treated are type I, 11, and III (when the latter are just septated, the septae
are broken by motioning the needle, if daughter cysts are present, each of them
is punctured) of the Gharbi classification (21); they have a prevalent fluid quota
and therefore they are likely to be viable.

In the beginning PAIR was reserved to patients who could not undergo
or refuse surgery. After the first successful experiences, all cysts of type I, 11
and III not responding to chemotherapy, were treated by PAIR.

This procedure involves the percutaneous drainage of the cyst followed
by alcohol injection and re-aspiration. The informed consent of the patient has
been obtained. The procedure took place at the presence of an anesthesiologist
and a venous line was inserted. ERCP was performed, in all cases starting from
1990 before PAIR to rule out possible connections of the cyst with the biliary
tree. Albendazole was administered 4 hours before the procedure, in order to
obtain the maximum plasma concentration, and continued for 2 or 4 weeks
after, depending on the cyst size (2 weeks for cysts below 6 cm in diameter) for
prophylaxis of possible dissemination in case of spillage. The procedure was
rather simple and similar to that employed in draining non-parasitic cysts.

After local anesthesia, the cyst was punctured under sonographic
guidance, preferably via a transhepatic approach, i.e. through liver parenchyma
between the site of entry of the needle and the cyst. The needle gauge was
usually 18 if a catheter had to be inserted along a guidewire, and 16 gauge if a
needle was employed. In this phase a few mls of fluid were aspirated and put
in a sterile test tube, then analyzed for electrolytes (Sodium, Potassium,
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Calcium) (47), Glucose, Proteins and bilirubin, as well as examined
parasitologically.

The latter was a microscopic direct examination, examination after
centrifugation (1500 rpm for 10 minutes) and staining with neutral red 0.1% for
. vital organisms and with methylene blue 0.03% and eosin 5% for non viable
ones. Flame cell activity was evaluated as well.

The medium employed was Eagle Minimum Essential Medium
(MEM), added with heat inactivated (at 20%) calf serum (FCS), gentamycin -
50 UI/ml and amphotericyn 1 mg/ml.

After fluid aspiration, if no viable protoscolices were found in it, a
catheter was inserted with the Seldinger or one-step technique and a
cystography was performed (Fig. 2) in order to evaluate the integrity of cystic
wall and to detect possible connections with the biliary tree; some were
becoming apparent only with the collapse of cystic walls.

The introduction of a catheter is not mandatory, and in our experience
it was reserved to the cysts larger than 6 cm or to those in which aspiration with
the needle would be difficult due to high density of the aspirated material (Fig.
3). Then 95% ethanol was injected in a quantity roughly equivalent to one
third of the aspirated fluid. The alcohol was then re-aspirated after about
10 minutes, although ethanol is known to be effective a few minutes after
contact (52). A small sample of the fluid was drawn 10 minutes after injection,
to check protoscolices viability.

The possible presence of alcohol in blood, indicating a cystic wall leak
with passage of the content into the bloodstream, was tested with drawings 5,10
15, 30 and 60 minutes after alcohol injection. The presence of alcohol in blood
was tested by gas cromatography. (This procedure took place only in the first
10 patients of our series, and was discontinued because alcohol was never
detected in any of them).

The injection of alcohol was repeated until three consecutive negative
parasitological tests were obtained on fluid checked every other day.

After PAIR blood tests of hepatic and renal functions were performed.
Serological and US checks are performed during PAIR, 7 and 21 days after and
every 3 months in the first year.
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Italy

In Pavia, 90 cysts in 78 patients were aspirated; 61 cysts had
viable protoscolices, 17 had non viable protoscolices and 12 cysts were non-
parasitic. The last two groups were not treated after diagnostic aspiration. Out
of 69 cysts located in the liver, 49 viable cysts were treated with alcohol
injection. Among the patients harbouring viable cysts 37 were male, 12 female
and the age range was 6-72 years.

Out of 61 viable cysts, 24 had already been treated pharmacologically,
12 surgically, and 10 had been treated both ways. 15 had not received any
previous treatment. The initial size of the hydatid cysts was under 5 cm in
26 patients, between 5 and 10 in 39, and over 10 cm in 11 patients. Among 61
punctured hydatid cysts, 14 were type I, 32 type II, and 15 type III according to
Gharbi classification. In 29 patients a catheter was employed, whose caliber
ranged from 6 to 9 French, while in the remainder 49 a needle of 1.3 mm in
diameter was used.

Turkana (Kenya)

Since the above protocol is too complex to be followed in developing
countries, where this disease is often endemic, we prepared a simpler protocol,
shown in Table 3 and we employed it during two visits, in 1993 and 1994, in
Turkana (Kenya).

This area is located in a region of East Africa where the borders of
Sudan, Ethiopia, Kenya and Uganda meet and where E. granulosus is highly
endemic. The region is characteristically semi-arid and populated principally
by Nilotic pastoralists such as the Turkana people. Human cystic
echinococcosis is a significant public health problem in this group for whom
some of the world highest ultrasound prevalence rate for cystic echinococcosis
(between 0.7% and 5.6%) have been recorded.

Serological surveys have also been undertaken and indicate hydatid
seropositivity rates as high as 9.4% in NW Turkana. Historically and currently,
limited surgical treatment is available at Kakuma Hospital (northern Turkana),
with support from the surgical and clinical teams of AMREF (African Medical
and Research Foundation, Nairobi). An important problem with hydatid
surgery in this endemic area is the risk of secundary recurrence.

Among 85 Turkana patients, 141 cysts were treated by PAIR; 22 cysts
were less than 5 cm in size, 47 were between 5 and 10 cm, 72 were over 10 cm.
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Due to hyperendemicity of cystic echinococcosis in Turkana, some patients
harboured many cysts, up to 23 in a young man, that were treated in a long,
single session of 10 hours. 53 cyst were Gharbi type I, 48 type 11, 21 type 3, 5
type IV; data were missing for 16 cysts.

Only 1 cyst needed to be punctured more than once because of the
persistence of protoscolices in hydatid fluid after the first alcohol injection.

Since dealing with a nomadic population involves some difficulties in
follow-up, needles were used more often than catheters for PAIR performed in
this area.

Results
Efficacy of PAIR

Italy

PAIR was useful in diagnosing the nature of cysts; in our series
electrolyte concentration of hydatid fluid differed significantly from that of non
hydatid cysts (47). Sodium and chloride levels were lower and potassium
levels were higher in hydatid fluid than in non parasitic fluid (Hydatid fluid:
sodium range: 121-137 mEg/L, Chloride range: 95-101 mEq/L, Potassium
range: 5.1 - 6.3 mEq/L - Non hydatid fluid: Sodium range: 147-151 mEq/L,
Chloride range: 118-127 mEq/L Potassium range: 3.1-4.0 mEq/L). Calcium
and glucose were found with various values in hydatid fluid, while they were
absent in non-hydatid fluid. This is probably related to the parasite
metabolism. Protein concentration was not different in parasitic and non
parasitic cysts.

Among the 61 cysts that had viable protoscolices, after PAIR 9 cysts
disappeared, leaving in some cases just a thin echogenic linear scar, 19
acquired a prevailing (75%) solid echopattern, and 27 a nearly complete (90%)
solid echopattern, known to be related to degeneration of the cyst (Fig. 4).

In 27 of the 49 cases treated with needle puncture, ethanol injection
was repeated due to persistence of some viable scolices in the fluid. In all
cases treated with this technique, the detachment of the membrane was
observed. Even when fluid persisted after PAIR (9 cases), no viable
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protoscolices were found at repeat puncture; therefore the cavity was
considered sterile.

Follow-up was less than 6 months for 5 patients, 6 months to 1 year for
6 patients, 1 to 3 years for 13, 3 to 5 years for 12 patients and 21 patients were
followed up for more than 5 years. Only one patient, at a follow -up of 4 years,
showed a recurrence in a liver cysts. This patient was treated again with PAIR,
and each of 5 daughter cysts inside the cavity was again punctured in a single
session. Serology titers showed a common pattern: up to twofold increase 15-
30 days after puncture followed by a decrease to values below those reported at
the time of procedure within 6 months from the procedure.

Turkana (Kenya)

The effectiveness of the simplified PAIR protocol (Table 12) was
tested in two different occasions - in 1993 and in 1994, at the Kakuma Mission
Hospital in Kakuma, (Turkana, Kenya) being a hyperendemic area for
echinococcosis. During these two stays, 141 cysts in 85 patients were treated
with percutaneous aspiration, with a follow-up of over two years performed by
the local medical team.

The detachment of the membrane after PAIR was always observed and
the cysts showed a mean reduction in size of 72.9%. In one case the injection
of alcohol was repeated because of persistence of viable protoscolices after the
first PAIR.

Serology titers showed a similar pattern to that seen in Italian patients.

Complications related to PAIR

No major complications - anaphylactic shock and dissemination -were
observed. In only one case we reported a failure due to the adjacency of the
parasitic cysts with the gallbladder, producing a fistula between the two
cavities; this complication has been resolved by surgery. In a case an
urticarioid reaction, in another an anaphylactoid reaction (tachycardia,
tachypnea, rash, pruritus) were observed, but both subsided with the
administration of steroids. In a fourth patients abscessualization of the cyst
was observed, responding to local antibiotic therapy allowed by the positioning
of a catheter into the cyst cavity.
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Among Turkana patients, a child suffered from anaphylactoid reaction,
promptly responding to hydrocortison administation. All these complications
have been categorized as minor.

Discussion

Percutaneous therapy under sonographic guidance, PAIR, has gained
an important role in the treatment of cystic echinococcosis (Tables
13,14,15,16,17); its efficacy has been confirmed both by short- and long term
follow-ups. The evolution of sonographic characteristics of the cysts treated
this way in the six months following the maneuver showed a remarkable
reduction in size, the disappearing of fluid component and the progressive
substitution of the latter by material with solid echopattern. These features are
known to correlate with a tendence to degeneration. The percutaneous drainage
of hydatid cysts has shown to be not only effective, but also safe, as
demonstrated by measuring of ethanol blood levels and by cistography.

PAIR resulted to be important also on a diagnostic standpoint. Besides
obtaining the diagnosis of the parasitic nature of a cyst that cannot be evident
per se at simple US examination or by serology, we were able to show that
persistence of fluid after drainage does not necessarily imply the cysts viability.
This allows one more time to avoid unnecessary, costly and detrimental
treatments. This was true also for a patient who underwent surgery
(pericistectomy), in which a round, anechoic image was found at US after
surgical intervention.

Because scolecidal agents are not yet available in a liquid form, we
chose to use 95% alcohol as an alternative to other substances such as
cetrimonium bromide (known to cause metahaemoglobinemia) (65), hypertonic
saline (whose complete effectiveness is, in our opinion, still to be
demonstrated), hydrogen peroxyde (known to cause collapse after injection)
(66) and silver nitrate (that was used only once, by Mueller and co-workers)
(46). We decide to use alcohol after the successful report of Bean and Rodan
(52), who found that epithelial lining cells of congenital liver cysts are fixed
and nonviable 1-3 minutes after contact with 95% alcohol, whereas the
contiguous parenchyma is normal.

The experimental in vitro tests showed that ethanol kills protoscolices;
for this reason, although the aspiration of hydatid fluid it is likely to have per se
a therapeutic effect, the alcohol injection allows the lavage of the cavity with a
substance with a potent scolecidal effect.
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We also believe that alcohol might be more effective than hypertonic
saline in the long term control of recurrence, since Gargouri reported a 4% rate
of recurrence after use of 5 - 10% hypertonic solution (although he blamed this
recurrence rate on the too low salt concentration employed early in his
experience) (67). Both retrospective and prospective studies are currently
under way to compare outcome and follow-up of patients treated with
hypertonic saline and the ones treated with alcohol.

Although chemical cholangitis is a possible consequence of alcohol
use, it was not observed in any cases studied by Livraghi (68), who used
alcohol to treat hepatocarcinomas.

In any case, because the amount of alcohol we inject into the cystic
cavity is much greater than that used by Livraghi (10-60 ml vs 2-15 ml), we
carefully look for the presence of bilirubin in the hydatid fluid with a rapid
biochemical test before injecting alcohol, to exclude biliary communications.
At any rate, we also perform contrast material -enhanced radiography of the
cyst with 30% iopamidol. This allows us to detect communications to the bile
ducts becoming apparent only after partial collapse of the cyst; however, no
alcohol related damage has ever been found in our patients.

Moreover, we noted that in a few patients in which traces of bilirubin
were found in the cystic fluid after aspiration, the simple injection of contrast
medium (Iopamidol) for cystography had the effect of killing the scolices; this
is likely due to the saline concentration of the contrast medium (30%).
Experimental studies on the scolecidal effect of this agent are under way.

Using PAIR at Kakuma Hospital, in Turkana, allowed us to validate the
modified protocol designed for a district hospital in Developing Countries
(Table 12). Ten children, 5 being less than S years old and 6 pregnant women
were treated in Kakuma. In one of these pregnant women, PAIR was the only
possible therapy, since the cyst was more than 10 cm in diameter and she was
close to delivery, with the risk of cyst rupture. Also in this case the procedure
was successfully performed. In a young patients harbouring 23 abdominal
cysts, 6 catheters were positioned during a single session (Fig. 5 - 6).

Overall success of Turkana experience was such that WHO included
this procedure in the Guidelines for treatment of cystic echinococcosis in
Developing Countries (69).
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From a diagnostic standpoint, PAIR is the only method providing a
direct diagnosis of the parasitic nature of the cysts. Neither imaging modalities
per se nor serology are sufficient to diagnose the parasitic nature of a cyst.

A further contribution to diagnosis comes from sera collected from

_patients treated with PAIR. These sera were used to develop a new diagnostic
test for human cystic echinococcosis (70). This test is named HA-DIA (hydatid
antigen dot immunobinding assay). It consists of incubation of a serum sample
with a textile colloidal dye (pink) and a nitrocellulose stick to which the
hydatid antigen has been bound. The presence of parasitic-specific antibodies
leads to dyeing of the stick reactive area, and a coloured spot appears.
Correlation with ELISA-IgG and RAST-IgE was significant. HA-DIA has
been demonstrated to be of good predictive value, allowing a quick diagnosis
of cystic echinococcosis. Since it does not require any laboratory instruments,
HA-DIA is particularly suitable for large-scale field screening.

PAIR is an effective alternative to drug treatment alone, since it avoids
the problem of drug resistence. As Teggi et al. have pointed out (40) different
strains of E. granulosus have varying degrees of sensitivity to benzoimidazole
carbamates in the same way that bacteria reactions to antibiotics vary;
moreover, every hydatid cyst has probably intrinsic sensitivity to
benzoimidazole carbamates; the hypothesis is supported by the frequent
observation of different therapeutic outcomes obtained for cysts of the same
patient, even when the cysts have the same morphology and are localized in the
same organ. This problem is bypassed with the rapid and direct effect of
alcohol on the parasite.

Conclusion

PAIR has nowadays gained an important role in the treatment of cystic
echinococcosis; its efficacy has been confirmed by the prolonged follow-up.
The evolution of US features of the cysts treated in this way in the six months
following the manoeuver showed a decreasing size, and the disappearing of the
liquid component, that was increasingly substituted by solid material. These
characteristics are correlated with a tendency to degeneration, according to the
majority of researchers. Percutaneous drainage of hydatid cysts is not only
effective but also safe; neither leakage of the hydatid fluid nor a passage of
alcohol into bile system and bloodstream has been observed.
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From a diagnostic standpoint, PAIR is the only method providing a
direct diagnosis of the parasitic nature of the cysts. Neither imaging modalities
per se nor serology are sufficient to diagnose the parasitic nature of a cyst.

PAIR is also an effective alternative to chemotherapy alone, since it
has a higher efficacy and avoids the problem of drug resistence; it also shortens
the time of treatment and final recovery.

PAIR is a valuable alternative to surgery also in terms of cost-
containment and the mean hospitalization time.

In the past years we felt that indications for PAIR were limited to a
narrow group of patients, today we can affirm that in types I, I1, IIT hydatid cyst
with no or incomplete response to chemotherapy, and in developing countries,
PAIR is not only an alternative, but an effective first-choice diagnostic and
therapeutic tool in the management of human cystic echinococcosis.

Perspectives

From a parasitological standpoint, the monitoring of the whole
procedure to evaluate viability of protoscolices provides opportunities to
evaluate the scolecidal properties of the solution employed, both with staining
methods and with in vitro cultures. When cysts undergo chemotherapy or
surgical treatment, it is possible to obtain a more specific evaluation compared
to US monitoring alone. For instance, in 9 patients in which a liquid area
persisted after PAIR, it has been possible to make sure that no protoscolices
were left in the fluid. In another patient, who underwent surgical treatment and
in which an echo-free area persisted, we were able to rule out a possible
recurrence with the same method.

Finally, the availability of protoscolices isolated in humans could be of
great help in developing further in vitro tests, such as characterization of
various human E. granulosus strains by means of DNA probes, more specific
pharmacosensitivity tests and to set up new methods of investigations on the
parasite's immunology.
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(Note: all tables except nos. 10,11and 12 have been drawn from "Guidelines for
treatment of cystic and alveolar echinococcosis in humans" by WHO Informal
Working Group on Echinococcosis" (69). The points where the authors'
opinion differs have been indicated in a footnote).

Table 1. Indications for surgery

Large liver cysts with multiple daughter cysts

Single liver cysts, situated superficially which may rupture spontaneously or as a
result of trauma

Cysts which are infected*

Cysts communicating with biliary tree and/or exerting pressure on adjacent vital
organs

Brain and kidney cysts

Spinal and bone cysts

*The authors do not share this view; they have successfully performed
percutaneous aspiration of infected cysts

Table 2. Relative contraindications for surgery

Inoperable cases as defined for surgical procedures in general:

Patients refusing surgery, patients at the extremes of age, patients with
concomitant severe diseases (cardiac,renal or hepatic diseases, diabetes,
hypertension)

Patients with multiple cysts or cysts difficult to access

Lung cysts caused by the Northern strain of E. granulosus

Dead cysts either partly or totally calcified

Very small cysts
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Table 3. Benefits of surgery

Radical surgery: immediate cure (the parasite is removed completely but the
technique is accompanied by some perioperative risks)

Conservative or palliative surgery: The endocyst of the metacestode is removed,
but some parasitic tissue may be left hidden. Relapses may occur indicating that
removal was inadequate

Table 4. Risks of surgery

General risks of surgical intervention (anesthesia, stress, infections including
those transmitted by blood transfusion)

Secondary echinococcosis due to spillage (2% - 21%)

Possible recurence, if other cysts are present

Operative mortality: 0.5% - 4% (may be higher if medical facilities are
inadequate)

Table 5. Medical requirements to surgery

Surgical staff must be experienced in treating cystic echinococcosis

Hospitalization of patients and an adequately equipped surgical ward

Cost of intervention and post-operative medical care may be considerable

Table 6. Indications for chemotherapy

Inoperable patients with primary liver echinococcosis

Multiple cysts in two or more organs

Younger individuals (higher efficacy)

Small (< 7 cm) cysts with a thin wall and uncomplicated by infection or
communication *

Prevention of secondary echinococcosis

"Presurgical” use (can reduce the risk of recurrence of cystic hydatidosis and/or
facilitating the operation by reduction of the intracystic turgor)

* The authors think that even cyst smaller than 7 cm (down to 5 cm) are
amenable to PAIR, provided they are not communicating with the biliary tree.
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Table 7. Relative contraindications for chemotherapy

Large cysts, potentially easy to rupture, superficially situated, complicated by
infection or communication with the biliary tract.

Inactive and calcified cysts

Patients with chronic hepatic diseases (danger of high anthelminthic blood levels
leading to liver damage)

Patients with anemia and/or bone marrow depression

Pregnancy (first trimester)

Table 8. Benefits of chemotherapy

Non-invasive treatment

Feasible practically at any age (there is not enough experience in children less than
6 years of age and patients older than 65 years of age)

Less limited by the the patient's status in comparison to surgery

Table 9. Risks of chemotherapy

Adverse effects of benzimidazoles

Potential risk of embryotoxicity and teratogenicity (observed in early stage of
pregnancy in some laboratory animals)

Hepatotoxicity (transient increase of aminotransferase), neutropenia,
thrombocytopenia, alopecia
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Table 10. Accidental and deliberate punctures of hydatid cysts.

No. of Major complications? | Minor complicationsb

Authors Year | aspirated cysts

Fornage 1983 1 none -
Claudon 1984 3 none -
Livraghi 1985 2 none -
Mueller 1985 1 none -
Ben Amor 1986 2 none 1
Filice 1987 2 none -
Bret 1988 9 none 2
Hira 1988 11 none -
Gargouri 1990 120 none 7
Khuroo 1991 21 none

Acunas 1992 | - 12 none 2
Giorgio 1992 16 none 2
Khuroo 1993 21 none 7¢
Simonetti 1993 5 none -
Xiaozhi 1994 996 none 5
Bastid 1994 14 1€ -
Brunetti 1995 231 none 5
Salama 1995 54d none -
Akhan 1996 57 none 3

a = Anaphylactic shock, dissemination

b = Pruritus, rash, fever after procedure, bacterial infection of the cystic cavity,
abdominal pain.

¢ = In 1 case intrabiliary rupture of the cyst; however, this is a complication
from a clinical standpoint, not from a biological one, since scolices do not
survive after contact with bile

d = 45 treated with hypertonic saline (the remainders were non active or non
hydatid)

e = episode of reversible anaphylaxis responding to resuscitative measures and
medical therapy. The procedure was resumed to completion.
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Table 11. PAIR Protocol (Western Countries)

1) Patient's informed consent

2) Serological (IHA, ELISA) tests; US, CT, ERCP controls. MR for research
purposes only.

3) Treatment with albendazole (or albendazole + cimetidine) 4 hours before
procedure and over the following first week or month (length of treatment
depending on cyst size and US appearance, more or less solid).

4) Presence of an anesthesiologist - Patient has an intravenous line.

5) Puncture under US guidance with or without catheter

6) Aspiration of cystic fluid (10-15 cc) for parasitological examination and
biochemical (Na, K, Cl, Ca, Glucose, Proteins) evaluation.

7) If protoscolices are present and are still viable ---> aspiration of as much
hydatid fluid as possible

8) If protoscolices are absent:
a) If clinical and epidemiological data, and biochemical fluid data are positive
------- > proceed to next steps.
b) If clinical and epidemiological data, and biochemical fluid data are negative
-------- > stop procedure (probably non-parasitic cyst).
(Non-parasitic cysts are treated with alcohol injection only when symptomatic).

9) Intracystic injection of contrast medium and reaspiration

10) Injection of 95% Ethanol solution (1/3 of amount of aspirated fluid)

11) Reaspiration of alcohol solution after 15 minutes

12) New parasitological control (to check protoscolices viability)

13) Assessment of alcohol blood level (Gascromatography) (optional).

14) Parasitological, biochemical, serological (IHA, ELISA) and US monitoring
every week over 1 month and every other month over 6 months, every year
over 5 years

15) Chest X-Ray one year after and then every other year. CT (Total body) after 5
years
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Table 12. PAIR Protocol modified for district hospital in developing
countries.

Same as table 11, except:

2) No ERCP, CT or MR.Serological control if possible

3) Treatment with albendazole if possible

6) Parasitological examination if possible- No biochemical evaluation Points 7)
and 8) modified accordingly

No 9) Control of the bilirubin presence in the fluid by quick test

12) If possible

14) Parasitological and serological examinations if possible. No biochemical and
immunological monitoring. US monitoring when possible.

15) Chest X-Ray when possible. No CT control.

Table 13. Indicatidns for PAIR

Patients refusing surgery

Inoperable patients

Unechogenic lesion > 5 cm in diameter

Pregnant women §

Children > 3 years old

Multiple cysts

Relapse after surgery

Failure to respond to chemotherapy

§ This point not mentioned in the original WHO document

Table 14. Relative contraindications for PAIR

Inaccessible or risky location of the cyst in the liver

Inactive or calcified lesion

Cysts communicating with the biliary tree

Non-cooperative patients

Table 15. Medical requirements to PAIR

[ The team must be experienced in performing ultrasound-guided punctures
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Table 16. Benefits of PAIR

Minimal invasiveness

Less risk than for surgery

Confirmation of diagnosis

Removal of large numbers of protoscolices and antigens with the aspirated cyst
fluid

Improved efficacy of chemotherapy given prior and after puncture (probably due to

an icreased penetration of anthelminthic drugs into a cysts re-filling itself again
with hydatid fluid)

Fewer days of hospital stay

Cost of the puncture and chemotherapy may be less than that of surgery *

* In the authors' view costs of PAIR are definitely lower than those of surgery

Table 17. Risks of PAIR

General risks of any puncture (haemorrhage, mechanical lesions of other tissues,
infections)

Anaphylactic shock or allergic responses

Secondary echinococcosis due to spillage

Chemical (sclerosing) cholangitis if cysts communicate with biliary tree

Sudden intracystic decompression, thus leading to biliary fistulas*

Persistence of satellite daughter cysts

Rather high efficacy but unpredictable outcome, unpredictable complications and
slow recovery*

* These views are not shared by the authors, as resulting from their experience
and from literature.
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Fig. 1. “Honeycomb” ultrasound appearance of a type III hydatid cyst.
Daughter cysts are seen inside.
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Fig.2. Cystographic appearance of the hydatid cysts.




