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Abstract

Liver hydatidosis is the most common clinical presenta-
tion of cystic echinococcosis (CE). Ultrasonographic mass
surveys have demonstrated the true prevalence, includ-
ing the asymptomatic characteristic of the majority of
cases, providing new insight into the natural history of
the disease. This raises the question of whether to treat
or not to treat these patients, due to the high and un-
suspected prevalence of CE. The high rate of liver/lung
frequencies of cyst localization, the autopsy findings,
and the involution of cysts demonstrated in long time
follow-up of asymptomatic carriers contribute to this dis-
cussion. The decision to treat an asymptomatic patient
by surgery, albendazole, or puncture aspiration injection
and reaspiration or to wait and watch, is based on con-
flicting reports in the literature, the lack of complications
in untreated patients over time, and the spontaneous
disappearance and involution of cysts. All these points
contribute to difficulties of individual clinical decisions.
The patients should be informed of the reasons and the
risks of watchful/waiting without treatment, the possibil-
ity of complications, and the risks of the other options.
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As more information on the natural history of liver hy-
datidosis is acquired, selection of the best treatment will
be come easier. Without this knowledge it would be very
difficult to establish definitive rules of treatment. At pres-
ent, it is possible to manage these patients over time
and to wait for the best moment for treatment. Follow-
up studies must be conducted to achieve this objective.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

The liver is the most frequently affected organ by hydatid
cysts, and asymptomatic liver hydatidosis is the most com-
mon clinical presentation of cystic echinococcosis (CE).
To date, its treatment is subject of controversy. Echino-
coccus granulosus is the agent of hydatid disease, affect-
ing humans, as well as domestic and wild animals. CE has
spread to all continents becoming a major health prob-
lem, particularly amongst populations that practice sheep
husbandry. Humans become infected by the ingestion of
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eggs contaminated with the feces of dogs. Most transmis-
sion occurs in rural areas, but numerous dogs live in urban
areas and often have access to viscera disposed off care-
lessly from slaughterhouses or from animals slaughtered

. . 1,2]
in private homes'"”.

NATURAL HISTORY OF CE

Background

New imaging techniques such as ultrasonography (US),
computed tomography scan (CT), magnetic resonance
(MR), and advances in immunology and molecular biology
have had a major impact on the epidemiology, diagnosis,
prognosis, management, and understanding of the natural
history of diseases. The “imaging finding” in asymptom-
atic cases is a new clinical feature that appeared as a con-
sequence of applying these technologies in asymptomatic
ot symptomatic individuals"”. Some examples of this “new
asymptomatic pathology” are gallbladder stones, cysts and
other benign liver tumors, and other asymptomatic or pre-
symptomatic pathologies'™”. These “imaging findings”
replaced the “autopsy finding” and give a more accurate
pictute of the prevalence of asymptomatic diseases; they
also avoid the known bias of necropsy. The application
of US in CE allowed the detection of hydatid cysts in the
liver in early asymptomatic stages and gives a better un-
derstanding of the natural history®”.

Asymptomatic liver hydatidosis is defined as the pres-
ence of CE detected incidentally in patients who do not
have symptoms or have symptoms that are not thought to
be due to CE. The diagnosis is made during routine US or
imaging techniques, such as CT or MR, for other abdomi-
nal conditions, or in specific situations for detecting CE,
for example, examination of cohabitants of CE patients
or mass screening in endemic areas.

Ultrasongraphic mass screening

In the early 1970s, it was though that “with the use of
new diagnostic techniques, it is likely that the prevalence
rates in humans in endemic areas will increase because of
the low sensitivity of serology in detecting CE in lungs”.
“An example of this, being the tripling of the prevalence
rate in Rio Negro, Argentina, when mass miniature ra-
diography [miniature chest X-ray (MXR)] was used as
a screening method”!"”. This was also observed when
“Control Programs” in Argentina introduced such detec-
tion with dd5 (double diffusion of arc five)!. The use
of US in mass screening of the abdomen demonstrated a
similar phenomena as the use of MXR and dd5, increas-
ing the prevalence rates in the liver by detecting 2-3 times
more hydatid cysts than serologylS’()’SJ. Surveys developed
in the early 1980s using portable US devices showed an
unsuspected prevalence of hydatid cysts in asymptomatic
populations“’()’g’“’lzj. Thereafter, several surveys confirmed
those findings and demonstrated the high sensitivity and
specificity (near 100%) of US in the detection of CE. US
is much more precise in detecting abdominal cysts than
immunodiagnostic tests, as the latter exhibit relatively high
rates of false-negative and false-positive results >,
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Mass surveys using portable US scanners have been carried
out in rural areas of Argentina[é’s’zo],Tunisiam’zz], Libyam’m,
Uruguay[zs’zq, China”™™ Perg!"*" Turkeym, and Mo-
rocco™ amongst others and demonstrated asymptomatic
characteristic in the majority of these cases” ™", The un-
suspected high prevalence of the disease in asymptomatic
patients has a major influence on the decision to treat or

not to treat such patients.

Liver/lung frequencies of cysts localization and autopsy
findings

Frequencies of localization in liver and in lungs differ
whether based on hospital communications, surgery,
autopsies, ot screening in asymptomatic cases with simul-
taneous examination of abdomen by US and lungs by
chest X-ray™”*'** Cases of CE who underwent surgery
represent only a small proportion of infected persons in
any area. The Argentine National Register of Hydatido-
sis teported a liver/lung ratio of localization of 1.8/1 in
11589 cases (1935 to 1963), based on hospital notifica-
tions (symptomatic cases)”. In a Chilean investigation,
of 63436 hydatid cases from hospital registries, the ratio
was 1.73/1. In 732 CE autopsies, the ratio was 4.27/1. In
a review of 21573 autopsies from the University of Bue-
nos Aires Hospital, (Argentina, 1879-1985) the prevalence
of CE was 1.6% (349 cases), 80% in the liver and 20% in
lung with a 4/1 liver-to-lung ratio. The ratio in this study
was 2.6/1 in complicated cases. The ratio in uncompli-
cated cases was 7/1%. These results were similar to those
found in a US and chest X-ray simultaneous screening
performed in 1126 asymptomatic individuals: 71 (90.1%)
in liver and seven (9.9%) in lung (ratio 9/1)*". This has
allowed the determination of the true frequency of liver/
lung cyst localization in asymptomatic carriers (prevalence),
based till then mostly on data from hospital notifications
of surgical cases™”*”. Some reports showed predomi-
nantly pulmonary localization, with slower growth and
less frequent complications with the G8 strain of CE
compared to other genotypes[%]; however, in Argentina,
the G8 strain was not detected””. The liver/ lung ratio
determination revealed the true prevalence of CE infesta-
tion and raised questions about its natural history, mainly
in the liver. The growth of cysts depends on the evolu-
tionary potential of the hexacanth embryo, the host tissue
in which it is harbored, and its resistance. The lung, due to
the elasticity of its tissue, offers limited resistance, result-
ing in fast cyst growth with eatly appearance of clinical
symptoms. In the liver, the resistance of the surrounding
tissue is strong and in many cases the growth of the cyst
is slow or even null for several years, producing a high
percentage of asymptomatic carriers™. The great toler-
ance of the liver to CE is another point to consider when
therapeutic modalities are proposed.

Long-term follow-up of asymptomatic cases

Follow-up of asymptomatic liver cyst carriers represents
a useful contribution to the better understanding of the
disease™. The demonstration by US of the evolution of
cysts over time, their spontaneous disappearance, and the
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absence or slow growth of liver cysts through long-term
longitudinal studies changed some concepts of the natural
history of CE infection. Long-term follow-up showed that
most asymptomatic liver hydatid patients remain symptom-
free for years, regardless of the cyst size or type, with a low
tisk of developing complications; thus it is difficult to es-
tablish specific rules for their therapy, if any™. A retrospec-
tive study was done in 42 asymptomatic liver CE cases that
emigrated to Buenos Aires City (non endemic) from en-
demic provinces between 25 to 45 yearts ago, derived as “liver
imaging findings”, at our Hepatology Unit (tertiary univer-
sity hospital). In this population, cysts detected according
to World Health Organization (WHO) classification were:
type CE 4, 45.2% (19/42), CE 5 21.4% (9/42) CE 2 or CE 3,
33.3% (14/42) (unpublished data: Frider e a/). The fact that
these asymptomatic carriers lived years outside endemic
areas, the unsuspected high prevalence of CE detected
by mass US and the rate of cyst localization in liver /lung
poses questions about the natural history. These results
also raised doubts about what treatment, if any, should be
administered to those asymptomatic patients. Waiting and
watching (wait & watch) is an option in the management of
some types of cysts and could be the rule in the majority
of them®”. There are few studies based on follow-up of
asymptomatic individuals; thus, the decision to treat is dif-
ficult and is based on some cyst features that are an indirect
method of evaluating the viability of cysts” L,
Classifications based on different stages of the natural
evolution of hydatid cysts exist. Gharbi’s and the WHO
classification are the most commonly used™*". A longi-
tudinal study in asymptomatic CE children without treat-
ment showed that 11.4% (8 /70) of cysts disappear over
a 44 mo of follow up and 25% (4/16) at 10 years"* ™,
Hyaline cysts, CE1, are common in children and young
men, and CE4 or CE5 are common in older people;
nevertheless, different types of cysts could be observed
in the same liver. A long-term follow-up of CE liver car-
riers showed that all CE1 cysts disappeared at 12 years
and most cysts had evolutionary changes; however, the
remarkable phenomenon was that three quarters of them
persisted asyrnptomatica]lym. The evolution of cysts is a
slow spontaneous involution that can be accelerated by lo-
cal or systemic treatment” ", Calcification of the cyst
wall or in the membranes, is better detected by CT than by
US™. Pancreatic calcifications in chronic pancreatitis are
better demonstrated by CT than by US™. This is a physi-
cal phenomenon of X-rays and the diagnosis of calcifica-
tion of the cyst wall or its membranes is not an exception
to this rule. A significant amount of calcium is needed
to see calcifications with US, whereas small amounts of
calcium can be detected in a high proportion by CT, not
just in the inactive WHO types CE4 and CE5, but also in
CE1, CE2, and CE3 cysts. The role of calcification for
staging CE is controversial. Some authors affirm that cyst
content solidification over time and the disappearing of
inner cysts or septa predicts cyst inactivity more reliably
than calcification™, Although US is of an enormous ben-
efit in CE, it is still a crude method for observing parasite
tissues, and minimal alterations of hydatid membranes are
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not seen by this method or by other imaging techniques.
Degeneration of the germinal layer has been detected by
electron microscopy, but is not picked up by US™. CT
or MR has the same difficulty, perhaps Positron Emis-
sion Tomography could detect more eatly lesions, but this
methodology is costly for the majority of the endemic at-
eas. Despite minimal alterations of the hydatid membrane
not being detected by imaging methods, calcifications are
an indirect sign that reflect disturbance of membranes or
of the cyst wall™. Some classifications like Ghatbi’s were
done with older (1981) US devices, with which calcifica-
tions were more difficult to detect. There ate two well-
known pathological types of calcification, dystrophic and
metastatic. Dystrophic calcification occurs in degenerated
or necrotic tissue as a reaction to tissue damage. The dif-
ferent types of calcifications seen in CE, from sprinkled,
eggshell-like to circular content™ are also signs of involu-
tion and aging of cysts. Nevertheless calcifications, except
for totally calcified cysts (“rocky cysts”), do not always
guarantee the absence of complications. Abscesses can
develop in calcified type IV as in other cysts with partial
calcifications. This emphasizes the need for follow-up of
all types of cysts, calcifies or not. In spite of the caution
needed in the definition of cyst viability by imaging alone
(immunology and possibly molecular biology could aid in
the diagnosis of CE), US invaluable in terms of diagnosis,
prognosis and spontaneous ot induced changes of CE in
the liver'*****) More studies with more cases and more
years of follow-up are needed to gain a better understand-
ing of the natural history CE in the liver.

TREATMENT OF CE

The widespread use of US and the detection of unsus-
pected cysts have given tise to a great deal of controversy
regarding the optimal management of asymptomatic liver
CE. The incomplete knowledge of the natural history
also contributes to this controversy and to the choice of
a definitive therapeutic strategy. The scarcity of trials with
long-term follow-up of treated or untreated asymptom-
atic carriers has contributed to the absence of evidence-
based clinical guidelines[aa’m. Reviews and meta-analysis
have tried to form conclusions as a palliative to this situa-
tion™™. The most significant challenge in the evaluation
of patients with upper digestive symptoms who are found
to have hydatid cysts, is whether the cyst is the cause of
the symptoms or is an incidental finding. This difference
is important, because upper digestive symptoms are com-
mon in the general population, and the presence of CE
is not always related to these symptoms. This is a crucial
issue in the definition of symptomatic or asymptomatic
CE and in the subsequently choices for the management
of the disease. For many years, surgery was the only treat-
ment option. The possibility of detecting CE in the early
stages before complications appear, and the use of preco-
cious surgery led to mass screening with immunological
tests and US in endemic areas™>***>,

Apart from surgery, the current treatment options
for CE include chemotherapy with benzilimidazole
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(BMZ) compounds, albendazole (ALZ) and Mebendazole
(MBL)"™™ PAIR with injection of scolicides (alcohol, hy-
pertonic sodium solution, etf.)m’w’ﬁz] laparoscopy, radiofre-
quency ablation (still very restricted), and also the watch/
wait modality (no treatment at all, only observation)[s’33’43’49].
Fach of these therapeutic tools has limitations depending
on the individual case. The evidence supporting any of
these modalities from carefully designed clinical studies is
insufficient and the choice of treatment options remains

|45, Surgery is still the mainstay of radi-

controversia
cal treatment in symptomatic or complicated cases, but
chemotherapy and the PAIR method with concomitant
chemotherapy offer new options. According to the WHO
recommendations, surgery is indicated for large hepatic
cysts with multiple daughter cysts, for single hepatic cysts
situated superficially (risk of spontaneous or trauma rup-
ture), for infected cysts, and for cysts communicating with
the biliary tree and/or exerting pressure on adjacent vital
organs. Curative surgery is not always possible, the risk of
relapse and morbidity is considerable, particularly when the
surgery is repeated. Surgery has progressed, with shorter
treatment duration, decreased post-operative complication
rates, and increased curative rates” . Overall recurrence
is seen in about 6% of cases and mortality in about 0.5%
and 4%, depending on the type of surgery and medical fa-
cilities®** %, PAIR or a laparoscopic surgical approach[m’(’sl
are emerging, but despite being minimally invasive tech-
niques, morbidity, recurrence, and low mortality rates are
reported. Surgery is contraindicated in patients in whom
general contraindications for surgery apply, for example,
pregnant women, inactive asymptomatic cysts, very small
cysts, multiple cysts or cyst that are difficult to access’”
Cyst rupture can occur spontaneously, while surgical dam-
age with spillage and widespread dissemination in the peti-
toneal cavity is possible[ﬁz‘. In addition to contraindications
for surgery, in some highly endemic regions, long hospi-
tal waiting lists and a lack of adequate medical facilities
and/or expetienced staff exist™.

Over the past 30 years, ALLZ and MBL have increas-
ingly been used to treat CEP*", Chemotherapy is impor-
tant because completely curative surgery is not always
possible, and PAIR also involves a 2% to 15% risk of
relapse. The outcome of benzimidazole (BZM) therapy
is related to the size and age of the parasite, calcification
and fibrosis. “Recent” cysts and/or those with thin walls
are more accessible to drugs than “old” cysts with thick or

calcified walls™

. ALLZ can be used on patients of any age,
and is less limited by the patient’s status than surgery or
PAIR. ALZ showed better absorption and tissue distribu-
tion than MBZ"*”\. Close surveillance of signs of hepato-
toxicity is mandatory in all patients receiving ALZ, and it
is contraindicated in advanced chronic liver diseases. Che-
motherapy cure can be expected in about 30% of patients
and improvement in 30%-50%, after 12 mo of follow-
up™*. Chemotherapy is indicated in inoperable liver or
lung cysts, or cysts in more than two organs, in peritoneal
localizations, in multiple small cysts deeply localized in the
liver parenchyma, in patients with incomplete surgery or
relapse, and to prevent spillage associated to surgery or
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PAIR. Chemotherapy is contraindicated in large cysts that
have a risk of rupture, especially in superficial or infected
cysts, because of the possibility of hydatid abscess (two
unpublished own cases) and in early pregnancy[“’m. Stud-
ies have shown the cysts’ response to chemotherapy can
be clearly demonstrated by USH##392573868] Decreasing
size, margins of the cyst wall, detachment of the inner
membrane, the appearance of echogenic material (matrix)
in the cyst cavity or the disappearing of cysts are sensitive
and specific signs of a good responsem’so]. In some series,
a certain degree of response was observed in more than
75% of patientsﬁs’égl. Evaluations at up to 12 mo, showed
about 30% cyst disappearance, 30%-50% cyst degenera-
tion and/or a significant size reduction, but 20%-40%
exhibited no changes. There is only one prospective, con-
trolled, randomized, open study of ALZ in patients with
liver CE in which parasite viability after treatment was
assessed in all patients[()g]. In 65 asymptomatic children
there were no statistical differences between ALLZ-treated
with and untreated at 29 mo of follow-up. However, four
years after treatment, the differences were significant, 76%
(treated) o5 38.5% (untreated)™, Interestingly, in the same
population, the non treated group (watch/wait) comprised
14 (87.6%) who were CE 1 or CE2 and two (12.6%) who
were CE4 and CES5, but at 10 years follow-up three (18.8%)
were CE1 or CE2 and eight (50.1%) were CE4 or CE
5, reflecting a degree of involution. In the treated ALZ
group, two (8%) were CE1 or CE2 and 17 (68%) were
CE4 or CE5, with no significant differences between the
two groups[m.

PAIR was introduced in 1986, is widely used and indi-
cations and contraindications are well-described elsewhere.
PAIR seems to have greater clinical efficacy, and lower
rates of complications and disease recurrence compared
to surgery” . A randomized study comparing drainage
with ALZ to ALZ alone or to drainage alone, showed that
a maximum size teduction was observed in cysts treated
with combination of PAIR and ALZ"™. A subsequent
study demonstrated that PAIR combined with ALZ is an
effective and safe alternative to surgery for the treatment
of uncomplicated liver cysts and requires a shorter hos-
pital staym. Surgery should be reserved for patients with
secondary bacterial infection or for those with difficult-
to-manage cyst-biliary communication or obstruction ",
Another unresolved point is for how long is it necessary
to treat patients with ALZ? Treatment for three months
is generally used and some cysts show a rapid response,
others show non response during treatment or months
after stopping the drug In these cases long-term use of
ALZ can be useful and should be investigated. In some
disseminated CE cases, the use of ALZ for years resulted
in a cure of the disease with a disappearance of the major-
ity of cysts"”. The adherence of patients, the strict control
of possible toxicity (liver enzymes and granulocytes), and
imaging are essential for this extended treatment. The
continuous and long-term use of ALZ in the treatment
of alveolar echinococcosis (AE) is safe and well-tolerated,
with good results and without significant adverse events™
The results of long-term use in AE allowed the longer use
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of ALZ in CE. Some other presentations of ALLZ, such as
an emulsion can offer better results” . Future advances in
chemotherapy might be achieved by identifying drugs with
higher efficiency. Today, ALZ should be considered as the
primary choice of treatment for patients who are not can-
didates for surgery (inoperable), recurrent cases, those with
peritoneal involvement or with multiple cysts in several or-
gans, those who refuse surgery or PAIR, and, perhaps, for

. .72
asymptomatic carriers .

CONCLUSION

The great tolerance of the liver and the asymptomatic char-
acter of CE infestation is an established fact. This toler-
ance raises the questions of “to treat or not to treat” these
asymptomatic patients”*>**. The debate to whether a
particular asymptomatic patient should undergo treatment
ot only enter in a watch/wait option is based on conflicting
reports. These are: the lack of complications in untreated
patients over years, the beneficial effect of existing thera-
pies, the difficulties of accurately predicting prognosis and
the possibility of developing severe complications, even
mortality, because of the growth of cysts!PHIHR2OT
Large cysts are more likely to develop such complications
when they are located superﬁciallylsz’m. Surgery and PAIR
are not innocuous and mortality, morbidity and relapse
are possiblem. All these points demonstrate the difficul-
ties of individual clinical decisions. The patients should
be informed of the reasons and the risks of no treatment
(watch/wait) and also about the risks of the other options.
The long-term response and the good tolerance of ALZ
in children have raised expectations about this treatment
in the eatly stage of infestation. The current conditions
surrounding asymptomatic liver hydatidosis are still con-
fusing and we can not draw definite conclusions about
the treatment of these carriers. Due to the scarcity of
controlled and follow up studies of this neglected illness,
treatment decisions are difficult to take. We are sure that
further investigations are essential to determine the proper
treatment in these cases. We emphasize the urgent need
for mote comparative studies between treatment or watch
and wait, with close follow up. We feel that the treatment
of liver hydatidosis has been performed without a clear
discrimination between symptomatic or asymptomatic
patients, especially in some surgery papers. An increase
of follow-up studies is also the way to continue the path
opened by the use of US initiated in the early 1980s, with
the access to medical control of an enormous number of
asymptomatic CE carriers. The knowledge of the natural
history of hydatidosis is ongoing and a better understand-
ing of this history will allow us to select the best therapeu-
tic option to be administered at the right moment.
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