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Abstract: The information on mortality from echinococcosis is important not only for a better understanding of the severity of the disease, but also for evaluating the effectiveness of public health interventions. The aim of this research was to
study the causes of mortality from echinococcosis. We have collected and analyzed the materials of 1,470 patients in 10
age - groups in the Republic of Armenia (from 2000 to 2016). To find out the causes of mortality from echinococcosis, we
have analyzed the medical histories and protocols of postmortem examinations of 19 deaths from echinococcosis and 17
deaths due to other indirect causes not associated with the parasite. The average annual death rate from echinococcosis
is 0.007 per 10,000 population, and the mortality is 1.29 (per 100 patients). The highest mortality occurs in people aged
70-79. Mortality from echinococcosis is also recorded among the unoperated children. The rupture of the parasitic cyst
and hepatic insufficiency are major among the direct causes of mortality. Sometimes the hydatid cysts unrecognized during the life were first diagnosed at autopsy. Insufficient qualification of doctors in the field of helminthology, as well as the
latent course of the disease or manifestation of minor symptoms in echinococcosis over a long period often led to medical errors. Further decline in mortality can be achieved by early diagnosis, timely hospitalization and treatment before the
development of severe complications worsening the prognosis and outcomes of surgical intervention.
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INTRODUCTION

Echinococcosis of the heart is a rare localization that occurs
in 0.2-2% cases. Heart lesions are extremely rare without the
hepatic involvement. Most frequently the cyst rupture into the
pericardium may cause pericardial tamponade, secondary
pericardial cysts' development or pericarditis. The rupture of
cardiac cysts may cause anaphylactic shock, peripheral and cerebral embolism or pulmonary embolism, dyspnea or right
outflow obstruction, pulmonary hypertension and death.
Other complications include mitral regurgitation, arrhythmias,
coronary syndrome, atrioventricular conduction defects [1014]. The aim of the present study is to determine the causes of
death in echinococcosis.

Hydatid echinococcosis, due to Echinococcus granulosus or E.
multilocularis, can occur almost everywhere, but most often in
North and East Africa, Asia, South-West Europe, South America, the USA, Canada, Australia, and New Zealand [1-4]. The
main causes of death are either complications of hepatic and
pulmonary echinococcosis or echinococcosis of the heart. The
complications of liver echinococcosis may develop due to the
changes occurring not only in the parasitic cyst, but also in the
affected organ or in the patient’s body. Examples of such complications are: the occurrence of ascites because of the inferior
vena cava compression by progressively increasing cyst, the development of fibrinous-purulent peritonitis, the rupture into
the bile ducts with obstructive jaundice or biliary-pulmonarybronchial fistulas development. In pulmonary echinococcosis
spontaneous pneumothorax, empyema, pericarditis, hepaticbronchial and hepatic-pleural fistulas may occur [5-9].

MATERIALS AND METHODS
We have collected and analyzed the materials of 1,470 patients in 10 age groups from all the hospitals of Armenia. We
have used archival materials of surgical departments of these
hospitals, reporting documents of sanitary-epidemiological
stations, prosectoriums, etc.
For a comprehensive study and generalization of the described processes, methods of epidemiological analysis (retrospective, statistical, medical-geographic, computer, and others)
were applied. The results of the investigations were subjected
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to mathematical processing using various statistic methods
(paired Student test and Pearson's correlation analysis). To determine the clinical and epidemiological patterns of echinococcosis in Armenia over a period of time (from 2000 to
2016), the average annual morbidity and mortality rates for
10,000 people were calculated.
The data are expressed as mean± SD. Pearson’s correlation
analysis was implemented to determine the statistically significant difference between variables. The statistical analysis was
performed by Statistical Package for Social Sciences (SPSS,
Chicago, Illinois, USA) version 13.0 for Windows. Statistical
significance of differences was set to P < 0.05. To reveal the
causes of mortality in echinococcosis, we have analyzed the
medical histories and protocols of postmortem examinations
of 19 deaths from echinococcosis.

RESULTS
According to the results of the epidemiological analysis carried out by us, the occurrence frequency of echinococcosis in
women is 0.6± 0.06 (n= 782), whereas in men it is equal to
0.56± 0.06 (n= 688), but the difference between the indices is
not statistically trustworthy (P > 0.05). In Armenia, echinococcosis is scattered all over the country. The incidence of echinococcosis among urban population is lower 0.46 ± 0.04
(n = 770) than in rural population, the average of which is
0.81± 0.08 (n= 700; P < 0.001).
The age-specific distribution of morbidity from echinococcosis is subject to the following pattern. The highest morbidity
was observed in the age groups 50-59 years, 0.82 ± 0.18
(n= 152), 60-69 years, 0.73± 0.16 (n= 145), and 11-16 years,
0.64± 0.13 (n= 164). The morbidity decreases after 70 years of
age, 0.48 ± 0.16 (n = 66; P < 0.001). The incidence of echinococcosis in patients from 1 year to 18 years is 0.48 ± 0.06
(n = 378). The highest incidence rate was estimated among
children aged 11-16 years 0.64 ± 0.13 (n = 164). It may be
thought that a rarer detection of echinococcosis in children
under 7 years of age (0.23± 0.1, n= 35) depends on the fact
that the disease is still in the latent period and is manifested in
especially severe cases of complications. The youngest patient
observed among our patients was a child of 3 years old.
Echinococcosis can affect any organ, although it is established that most often the parasitic cyst was localized in the
liver, amounting to 59.5% ± 1.23 (n = 947), in the lungs 33.1% ± 1.18 (n = 526), the remaining rare localizations of

echinococcus in general are 7.4% ± 0.66 (n = 118). In women
the liver is affected more often by echinococcosis -0.42± 0.05
(n = 551) than in men -0.32 ± 0.04 (n = 396). The difference
between the indices is statistically trustworthy (P = 0.05). The
number is more than 1,470, because of multiple echinococcosis cases (i.e. in some patients multiple echinococcal cysts were
revealed in the liver, lungs, spleen).
Among the 19 deaths from echinococcosis there were 10
women (52.6%) and 9 men (47.4%). Concomitant diseases
were not revealed in any these of cases. The highest mortality
was observed in people aged 70-79. Mortality was also recorded among the unoperated children (with echinococcosis of
the heart, 1 child; with lung echinococcosis, 1 child). The average annual mortality rate is P = 0.007, and the lethality rate
was P = 1.29 per 100 patients. These indicators not only characterize the severity of the clinical course of the disease, but
also allow to judge indirectly the effectiveness of public health
interventions.
By the localization of the hydatid cyst in organs of the dead,
the first place is the liver, the second is the lungs, and then rare
localizations. Data about the localization of hydatid cysts in
the organs of dead patients are shown in Table 1. Simultaneous lesion of 2 or 3 organs (lungs and liver; lungs, liver, and
heart; liver and heart; liver and spleen) was noted in 3 deaths.
The death from the parasitic cyst spontaneous rupture in
our material was detected in 5 patients (26.3%). This severe
complication caused by the parasitic cyst integrity break and
the spill of its contents into the cavity of the host organism
(pleural, peritoneal, and pericardium), gave rise to new even
more severe complications. In this group, anaphylactic shock
occurred in 2 patients and the rupture of the suppurated cyst
causing severe septic complications (peritonitis, pleurisy, and
pericarditis) in 3 patients. For instance, a 15-year-old girl suddenly lost consciousness during the meal and died in a reanimobile on the way to hospital. During the autopsy a giant
ruptured hydatid cyst of the right lung was discovered (Fig. 1).
Five deaths (26.3%) were associated with the suppuration
Table 1. Organ localization of echinococcal cysts in the deads
from echinococcosis 		
Name of the organ
Liver
Lungs
Heart
Pericardium
Total

No. of observations

% ratio

14
5
2
1
22

63.6
22.7
9.1
4.6
100.0
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Fig. 1. Ruptured giant echinococcal cyst of the right lung (25×15
×15 cm in size) with the subtotal replacement of pulmonary parenchyma.

Fig. 2. Multiple suppurated and ruptured echinococcal cysts of the
pericardium due to extensive intrapericardial dissemination with the
pericardial cavity obliteration and pericarditis development.

of hydatid cysts which caused purulent intoxication followed
by septic state. One of the causes of death in echinococcosis is
hepatic failure, which was observed in 9 patients (47.4%). The
patients of this group, being in incurable condition, did not
even undergo surgery, they received only conservative treatment. The number of rupture, suppuration and hepatic failure
cases is more than 19, because in some cases all the complications were met only in 1 person (i.e. rupture and suppuration,
rupture and hepatic failure or rupture of the heart echinococcal cyst).
Other causes of sudden deaths were heart lesions (echinococcosis of the heart, pericardium). The following observations are brought as an illustration. A 51-year-old man had

Fig. 3. Ruptured echinococcal cyst (6× 4× 3.5 cm in size) in the
heart interventricular septum.

been complaining of chest pains for many years and was unsuccessfully treated by cardiologists for ischemic heart disease.
Within 2 days the patient’s condition suddenly deteriorated
and death occurred. The autopsy discovered multiple pericardial hydatid cysts, the rupture of which led to the development
of pericardial cavity obliteration, pericarditis, and pleural empyema of the left lung (Fig. 2). The case of heart echinococcosis in a 17-year-old sportsman, who had never complained of
his poor health. The sudden death occurred during the routine
running. A ruptured hydatid cyst in the interventricular septum of the heart (Fig. 3) was detected during the postmortem
examination.
In all the aforesaid cases, the diagnosis of echinococcosis
was confirmed histologically upon detection of chitinous and
fibrous membranes of the wall. The autopsies have also discovered interesting and rare combinations of liver echinococcosis with lung cancer and pleomorphic sarcoma in the retroperitoneum.

DISCUSSION
Echinococcosis of 19 deaths was identified during autopsy
not as a concomitant disease, but as a direct cause. Seventeen
deaths due to other indirect causes (combinations of malignant tumors with echinococcosis) not associated with the parasite were not included either in analysis or accounting mortality and lethality rates. These combinations are most likely
due to not only the prolonged chronic inflammatory process
and toxic effect of hydatid cysts on the host organism but also
due to immunosuppressants secreted by echinococcal cysts

552  Korean J Parasitol Vol. 55, No. 5: 549-553, October 2017

and contributing to the development of malignant tumors.
The results concerning the lethality rate (P = 1.29 per 100
patients) coincides with the data obtained by Belhassen-García
et al. [15] (1.94%), the main causes of which were the complications related to the rupture of echinococcal cysts with supurative cholangitis. We have detected a higher incidence among
the rural population, but the results of the investigations conducted by Chaâbane-Banaoues et al. [16] have shown that the
pathogen dissemination is influenced by human activities and
behavior towards the infected viscera. Our results don’t show
male predominance among the 19 deaths in contrast to the
studies of some other authors [17,18], who have described the
male predominance of mean age 31-33.2 years in their works.
The rupture of the parasitic cyst and hepatic insufficiency are
the major direct causes of mortality. The rupture of echinococcal cysts led to anaphylactic shock due to the leakage of cystic
fluid into the bloodstream and intravascular spread of the cyst
contents. The rupture was spontaneous in all cases, it was not
preceded by trauma. But as shown in M. Hosseini’s et al. work
the sudden death was due to an intact hydatid cyst in a
13-year-old girl, caused by the anaphylactic shock after a blunt
abdominal trauma [19]. The hepatic failure developed both
due to the parasitic cirrhosis of the liver and the prolonged
compression of bile ducts by the parasite.
Heart lesions by echinococcosis were presented as rare cases
in the clinical material among thousands of observations,
whereas they were more common in the autopsy material. Although many authors in their works [10-14] have reported
about the expressed clinical symptoms of heart echinococcosis
(e.g. dyspnea, chest pain) even during several months in our
material it lasted a long period without any symptoms. The
abovementioned examples are vivid illustrations of strong
compensatory features of the heart, which concealed this foreign formation over years. Only 1 patient was unsuccessfully
treated by cardiologists for ischemic heart disease. The coronary syndrome in this case was secondary due to the coronary
artery compression by the hydatid cyst. The asymptomatic
clinical presentation of cardiac echinococcal cysts most likely
depended on the small size of cysts and absence of complications resulted from cyst rupture. Only after rupture it led to
anaphylactic shock due to the leakage of cystic fluid into the
ventricular cavity, complete atrioventricular block because of
the localization in the interventricular septum, effusion with
the pericardial cavity obliteration and pericarditis development.

In 15 of 19 deaths, echinococcosis and its complications
were not diagnosed during the lifetime. In the majority of
these cases the causes of the severe complications were only
clarified during autopsy. Fatal outcomes were not observed in
cases of early surgery in the uncomplicated stages of the disease. Although hydatid cysts can occur in most atypical localizations, in case of certain suspicion it is possible to establish
the precise localization of the hydatid cyst by simple radiological investigation methods even in the asymptomatic stage of
the disease. The atypical course of echinococcosis should be
taken into consideration too, especially in the endemic regions, i.e. the pain radiation to the epigastrium and mimicking
an acute abdomen [20], false impression of ventricular aneurysm [21], coronary artery disease.
Thus, the analysis of our material shows that the main cause
of death from echinococcosis is the patients’ late hospital admission and a very high percentage of diagnostic errors in
complicated echinococcosis. The main reason of neglected
echinococcosis is unawareness of clinical symptoms of the disease, which requires active propaganda among the population.
This is of special importance in the regions where echinococcosis is most prevalent.
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