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The discovery of a hydatid cyst at autopsy poses the problem of its involvement in the mechanism of death.
The aim of this study is to analyse the epidemiological and etiopathogenic characteristics of death attributed
to hydatid disease, to discuss the mechanism of death and to propose preventive measures.
This is a retrospective descriptive study of 26 cases of death with hydatid cyst autopsic discovered, collected
at the forensic department of Fattouma Bourguiba University Hospital of Monastir (Tunisia) over a period of

27 years (from 1990 until 2017).

In 26 cases, hydatid cyst was observed during autopsy of sudden death cases, which corresponds to 0.33% of
the total of autopsies in this period. Of the 26 victims, 13 (50%) were men; the mean age was 43 years.

Most victims were from rural zones (18 cases).

In 20 cases, the complicated cyst was hepatic. It was cardiac in two cases. Of all cases, three cysts were
cracked, and nine were broken. Of the 26 cases, only 15 were implicated in the death mechanism. Death was
attributed to anaphylaxis in 12 cases, hydatid pulmonary embolism in 1 case, cardiac arythmia in one case and

hemothorax in one case.

Sudden death is the most dangerous complication of the hydatid cyst which can be discovered at autopsy.
Several causes may explain its occurrence, the most common of which is anaphylactic shock.

1. Introduction

Echinococcosis, also known as hydatid disease, is a human infection
that is caused by the larval stage of Echinococcocus granulosus. It is a
parasite disease which is common in several regions of the world, e.g.,
the Mediterranean countries, the Middle East, South America, East
Africa, as well as some areas in Canada and Australia [1]. In Tunisia,
Hydatidosis is an endemic disease as the annual average incidence
within the general population is estimated to be 1.67 cases per 100.000
inhabitants per year (Ministry of Public Health, unpublished data). This
infection is characterized by its high clinical latency. Patients are
generally asymptomatic during long periods [2,3]. The natural history
of the disease can be enameled by several complications. Sudden death
is the most dreadful one. The discovery of a hydatid cyst at autopsy
poses the problem of its involvement in the mechanism of death. The
role of the hydatid cyst in the mechanism of death is sometimes difficult
to determine, especially in the presence of a macroscopically intact cyst.
In fact, the presence of microcracking, which is highlighted by the
histologic exam, can implicate the cyst in the mechanism of death

especially when no other cause of the death is found.

The aim of this study is to analyse the epidemiological and etio-
pathogenic characteristics of death attributed to hydatid disease and to
discuss the mechanism of death.

2. Materials and methods

This is a retrospective descriptive study of 26 cases of death with
hydatid cyst autopsic discovered, collected at the forensic department
of Fattouma Bourguiba University Hospital of Monastir (Tunisia) over a
period of 27 years (from 1990 until 2017).

A data collection sheet was used based on deceased’s families, ju-
dicial investigation data, external body examinations and autopsies. In
each case, we have studied the following variables:

- Epidemiological criteria: age, sex, origin, medical history

- Death circumstances: time, place, triggering factor, prodromal
symptoms.

- External examination of corpse and autopsy observations. The
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autopsy was complete and the brain was examined as the other
organs systematically.

Results of toxicology screening included research of drug principles
(salicylates, tricyclic antidepressants, phenothiazines, benzodiaze-
pines and paracetamol) pesticide substances (organophosphorus,
carbamate, chloralose), methanol and ethanol, cannabis, cocaine
and heroin).

Results of histology examination of samples taken for heart (left
ventricle, right ventricle, septum and coronary arteries) liver, lungs
(left and right), kidneys (left end right), spleen, pancreas, cerebellar
tissue, brain tissue, hydatid cyst and any other suspect lesion. Stain
used for this exam is Haematoxylin and Eosin.

Death mechanism.

Data were analyzed using SPSS for Windows (version 20.0; SPSS
Inc, Chicago, IlI) and are presented as numbers, percentages, and
means.

3. Results
3.1. Cases characteristics

During the study period, we performed a total of 7808 autopsies. In
26 cases, hydatid cyst was observed during autopsy of sudden death
cases, which corresponds to 0.33% of the total of autopsies in this
period.

Of the 26 victims, 13 (50%) were men. The mean age was 43 years.
Most victims were from rural zones (18 cases). The majority of victims
were jobless (nine cases) and in seven cases were farmers. A summary
of cases characteristics is shown in Table 1.

3.2. Death circumstances

Of the 26 cases, only 17 presented prodromal symptoms. The most
frequently found were faintness (n = 8) and abdominal pain (n = 5). In
14 cases, the place of death was the victim house, and in 10 cases, death
had occurred at the hospital. Death was spontaneously in 21 cases, and
trauma was the triggering factor in only four cases. A summary of death
circumstances is shown in Table 1.

3.3. Autopsy findings

In 20 cases, the complicated cyst was hepatic (Figs. 1-3). It was
cardiac in two cases (Fig. 4). Of all cases, three cysts were cracked, and
nine were broken. The content of the cyst was clear in 13 cases, he-
morrhagic in four cases, and infected in three cases. Cyst content was

Table 1
Summary of case characteristics.
Age, mean 43 (21.3)
Incidence 0.33
Sex (n = 26)
Female 13
Male 13
Sex ratio 1
Origin region (n = 26)
Rural 18
Urban 8
Hydatid disease history (n = 26)
Yes 3
No 23
Professional status (n = 26)
Without occupation 9
Farmer 7
Builder 5
Female factory worker 3
Student 1
Sheet Metal Worker 1

18
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Fig. 1. Residual cavity of a hydatid cyst located in the liver.

Hepatic veins

Fig. 3. Residual cavity of an hydatid cyst in contact with the left hepatic veins.

discharged into vessels in five cases, into bile ducts in four cases, into
the peritoneal cavity in two cases, into the right ventricle in one case,
into the bronchi in one case and into the pleural cavity in one case. A
summary of the autopsy findings is shown in Table 2.
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Fig. 4. Hydatid cyst located in the Right Ventricle.

Table 2
Summary of autopsy findings.

Cyst size (cm), mean
Cyst localization (n = 26)
Liver
Heart 2
Spleen 1
Aorta 1
Multiple 2
Complicated cyst wall (n = 26)
Intact
Cracked 3
Broken 9
Cyst rupture place (n = 14)
Vessels
Bile ducts
Peritoneal cavity
Pleural cavity
Bronchi
Right ventricle
Complicated cyst contents (n = 26)
Clear
Infected
Hemorrhagic
Calcified

7.3 (5.97)

o= N AU
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3.4. Complementary examination result

Toxicological examinations were negative in all cases. Histological
examinations confirmed the hydatic nature of the cyst in all cases of our
series. A summary of the autopsy findings is shown in Table 3.

3.5. Death mechanism

Of the 26 cases, only 15 were implicated in the death mechanism.
Death was attributed to anaphylaxis in 12 cases, hydatid pulmonary
embolism in one case, cardiac arythmia in one case and hemothorax in
one case. A summary of the autopsy findings is shown in Table 4.

4. Discussion

This is a retrospective descriptive study conducted in the forensic
department of Fattouma Bourguiba University Hospital of Monastir
(Tunisia). We performed a total of 7808 autopsies over a period of

Table 3
Histological findings.

Pulmonary congestion
Pulmonary edema
Laryngeal edema
Emphysema

Spleen congestion
Myocardial lipomatosis

== =N o
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Table 4
Implication of cyst in the death mechanism.
Not implicated 11
Implicated (n = 15)
Anaphylaxis 12
Hydatid pulmonary embolism
Cardiac arythmia 1
Hemothorax 1

27 years (from 1990 until 2017). During this period, hydatid cysts were
observed during autopsy of sudden death in 26 cases, which corre-
sponds to 0.33% of the total of autopsies in this period. A Tunisian
study performed in the Forensic Medicine Department of the Charles
Nicolle Hospital (Tunis) found that sudden death due to hydatid cyst
represents 0.3% of the total of autopsies and 1.1% of the natural deaths
autopsied in the period of study [4]. Another Tunisian study established
in the forensic medicine departments of Farhat Hached Hospital
(Sousse) and Kasserine Regional Hospital reported that the incidence of
sudden death due to hydatid during the period of study is 1.3% [5].

Human echinococcosis is a parasitic infection which is most com-
monly caused by larval stage of echinococcosis granulosis, for which
dogs are definitive hosts. Humans may become accidentally inter-
mediate hosts. He can be infested by the parasite’s free eggs either by
ingesting contaminated vegetables and/or water, or by a direct contact
with infected dogs [2,3,6,7]. Echinococcosis is a cosmopolitan zoonosis
distributed unequally over the different regions of the globe with areas
of high endemicity such as the Middle East, Australia, South America,
southeastern Africa, in some states of the United States, China and in
Mediterranean countries (Maghreb, Greece, Turkey) [8,9]. In Tunisia,
this affection is endemic and the annual incidence rate is constant at
around 15 per 100,000 inhabitants [5].

Echinococcosis can be seen at any age. However, this affection
prevailed at a young age between 21 and 40 years [10]. In our series,
the mean age of our patients was 43 years with extreme ranging from 8
to 80 years which is consistent with data from the literature. This pre-
dominance can be explained by the slow evolution of cyst which can
take place during childhood and can only be expressed in adulthood.

In children, hydatid cyst infestation is more common in boys than
girls. This predominance can be explained by two hypotheses. First of
all boys always take care of herds that is why they are more susceptible
to exposure to dogs than girls [11]. Secondary, the growth rate of the
cyst might be influenced by the host sex. Cyst growth would be slower
in the female, which would delay the clinical expression of the disease
until adulthood. Moreover, in adults, women predominance of hydatid
cyst infection is noted [12]. According to some authors, this may also be
related to the effects of sex hormones on the immune response and the
development of parasitic infections [11,13].

Literature observations show that sudden death due to hydatid cyst
was more frequent among males. This predominance can be related by
the occurrence of minimal trauma (fall) as a factor in cyst rupture,
which is most common in males [14]. In our study, equality of hydatid
cyst infection between the two sexes was found with a sex ratio of 1.

Hydatid disease is more common in rural areas [15-17]. This is the
result of the parasite cycle, and thus the presence of the final, accidental
and intermediate hosts. Animal infection rates are perfectly parallel to
the high rates of surgical incidence of hydatid cyst in humans
[15,16,18].

Several authors report cases of sudden death by hydatid cyst in
patients living in the countryside, with presence of sheep and dogs in
the surroundings [1,14,19]. In our study, most victims were from rural
zones (18 cases). However, the disease can also affect urban zone,
linked to an incomplete cycle: parasitic viscera-dog-man, favored by the
illegal slaughter of sheep and thus the easy access of dogs to con-
taminated waste [17].

In the literature, most cases of hydatid cyst are described in
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agricultural workers [20,21]. This is related to the presence and
proximity of dogs and sheep around. In our study victims were farmers
in seven cases.

Sudden and unexpected death may be the first and ultimate cyst
manifestation. In the literature cases, sudden death due to hydatid cyst
is preceded in the majority of cases by prodromal symptoms. However,
these symptoms are inconstant, nonspecific, and variable [22]. Pro-
dromal symptoms are variable and depend on location of the cysts, size
and evolutive stage (complications) [22-26]. In the literature cases, the
most reported symptoms are dyspnea, thoracic pain, cough, weakness,
skin eruption and digestive disorders (abdominal pain, vomiting)
[27-29].

Hydatid cyst is commonly located in liver (55-70%) and lungs
(18-35%) [30]. Among the other involved organs are brain, heart,
kidneys, spleen, uterus, muscle, and bones. This predominance is ex-
plained by parasite cycle. However, ingestion of eggs by intermediate
host animals or humans results in the release of an oncosphere into the
gastrointestinal tract which then migrates to primary target organs such
as liver and lungs, and less frequently to other organs [31]. In our study
Hydatid cyst has a hepatic localization in 20 cases.

Cardiac involvement by echinococcosis at any age is very rare and
occurs in 0.5-3% of the cases. This location presents 7% of the cases in
our series. This relatively high rate could be explained by the severity of
the hydatid cyst of the heart and its fatal complications.

The cysts usually grow slowly. The size growth differs from one cyst
to another, one organ to another and one patient to another [23]. The
hydatid cyst can grow to a very large size, which increases the risk of
complications [32]. These large cysts (> 10 cm in literature [33]) are
easily exposed to rupture because they are more accessible to trauma
and are the seat of intracystic pressure [34].

In our study, 12 cases of cysts were ruptured. Hydatid cyst rupture
may be classified into 3 types: contained rupture, when only the en-
docyst is torn and the cyst contents are confined within the pericyst.
Communicating rupture, which consists of tear of the endocyst with a
loss of the cyst contents via biliary radicles that have been incorporated
in the pericyst. Direct rupture, when a tear of both endocyst and peri-
cyst occurs, allowing the cyst contents to spill into the peritoneal or
pleural cavities [35,36].

Increased cyst diameter, which increases the internal tension, and
superficial location of the cyst are important risk factors for rupture,
even with minor trauma [37,38].

The discovery of a hydatid cyst at autopsy can pose a problem of its
implication in the mechanism of death. In our study, only 15 cysts were
implicated in the death mechanism. In those cases, death was attributed
to anaphylaxis in 12 cases, hydatid pulmonary embolism in one case,
cardiac arythmia in one case and hemothorax in one case. Postmortem
diagnosis of anaphylaxis is difficult. Indeed, there is no specific sign to
affirm with certainty that anaphylaxis is the cause of death.

Anaphylaxis is due to leakage of the highly antigenic cyst fluid
contained hydatid scolices in blood vessels or in anatomic cavities
[6,39]. This can be secondary to a macroscopic or a microscopic rup-
ture of the cyst [40]. Rupture may be precipitated by relatively minor
chest or abdominal trauma or by increased pressure within the cyst and
tends to involve cysts within the liver and less often the heart [41,42].
Cyst rupture into the peritoneal cavity can be occurred in 1 to 8% of
contaminated individuals. This may train to rapid death by anaphylaxis
or delayed death by sepsis and multiorgan failure [42].

At autopsy, cyst can appear macroscopically intact or even ruptured
and depressed. The site of cyst rupture should be verified measurement
of serum specific IgE levels and tryptase should be undertaken, as with
all cases of suspected fatal anaphylaxis [43]. Measurements of chymase
have been used in postmortem diagnosis of acute anaphylaxis [44].

In the literature, many cases of anaphylaxis have been reported
without any flagrant macroscopic sign of cyst rupture [45]. At autopsy
most commonly observed signs related to anaphylaxis were pulmonary
congestion, intra-alveolar haemorrhage, upper airway edema,

20
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bronchial hypersecretion and laryngeal and/or pharyngeal edema [44].
Other signs can be also observed and must be sought which caused by
cerebral hypoxia in delayed death as cerebral edema, skin eruption and
polyvisceral congestion [44,46].

Pathological examination of different organs may help to make post-
mortem diagnosis of the anaphylaxis. The lungs may be the seat of
significant emphysema. Microscopic examination of the bronchi may
reveal bronchial lumen secretions, peri-bronchial congestion, mucosal
edema, epithelial desquamation and eosinophilic infiltration.

In our study, diagnosis of fatal anaphylaxis was founded on ante-
mortem signs, autopsy findings, and histologic finding. It was based on
clusters of arguments because there is no specific signs on autopsy that
can confirm the anaphylaxis which is considered as eliminated diag-
nosis.

Anaphylaxis was suspected regarding to:

- Circumstances of death such as abdominal pain, which can be
considered as sign of rupture or cracking of the cyst.

- Autopsy finding such as laryngeal edema and cracked or broken
cyst.

- Histological finding (pharyngo-laryngeal edema).

- The absence of any other cause of death.

All of these arguments were used to attribute the death to ana-
phylaxis in our study.

We were not able to perform the IgE and Tryptase blood rate as it
could not be performed in Tunisia for postmortem samples. Besides our
study is retrospective and this is one of the principle limit.

One of the other complications leading to death are embolus.
Pulmonary embolic is due to right ventricular hydatid cyst which is
complicated by fissuration or rupture. The extent of intracardiac cyst
rupture is significant. Rupture may be large enough to release daughter
cysts and cause vesicular embolism. Whereas, metastatic visceral
echinococcosis may result if a patient overcomes acute phase of tiny
ruptures.

In our study, death due to hydatid pulmonary embolism is reported
in one case. In this case pulmonary embolism is secondary to breaking
of inter ventricular septum hydatid cyst into the pulmonary artery.

Cardiac hydatidosis is rare (0.5% of total localization) [26,47].
Cysts may be found in all parts of the heart, but they are more prevalent
in the left ventricle because of its rich vascularization and its thickness
[22,26,47].

In our study, three patients had presented a heart cyst. The cyst sits
in the right ventricle in two cases and in the inter-ventricular septum in
one case. One patient in our study had presented a hydatid cyst in the
thoracic aorta.

Many fatal complications specific to this localization may occur
such as cardiac tamponade and pericarditis by rupture of cysts into the
pericardial sac, conduction disturbances and arrhythmias secondary to
compression of conduction tissue and coronary artery compression
leading to myocardial infarction [1,39,48-50].

In our study, death was due to cardiac arrhythmias complicating a
hydatid cyst of the right ventricle is reported in one case, anaphylaxis
shock in one case (multi-organ hydatosis) and hydatid pulmonary em-
bolism in one case. In one case, a patient died by hemothorax after
rupture of a false hydatious aneurysm of the aorta.

Other hydatid cyst localizations are reported, however it remains
exceptional. hydatid cyst can be found in the brain, kidneys, spleen,
uterus, muscle, and bones. Complications are possible. They depend on
size and location. Sudden death may follow especially when these cysts
rupture through an anaphylactic shock.

5. Conclusion

Hydatid disease may remain asymptomatic. The liver localization is
the most common one. When we find a hydatid cyst at autopsy, his
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implication in the death is not in all cases certain especially when death
is attribute to anaphylaxis.
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