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Human echinococcosis (hydatidosis) in Uruguay:
a comparison of indices of morbidity and mortality,
1962-71 *
P. PURRIEL,1 P. M. SCHANTZ,2 H. BEOVIDE,3 & G. MENDOZA4

The number of hospital cases of hydatid disease diagnosed in Uruguay during the
10 years 1962-1971 was determined by retrospective survey of all medical and surgical
centres on three occasions. The annual index of hospital cases was compared with the
estimated real prevalence of infection in man determined by extrapolation from the rates
of intrathoracic hydatid cysts detected by mass miniature radiography. The highest rates of
infection, as determined by these methods, were observed in the interior departments,
particularly among rural populations, although some infections were apparently acquired
in the capital department of Montevideo. The national index of hospital cases was the
highest yet reported for any country but comparison with indices of estimated prevalence
indicated that diagnosed cases were only a small proportion of existing infections. The
different indices ofhuman prevalence, particularly in the younger age groups, are expected
to serve as baseline data to measure future changes in infection pressure achieved as a
result of the control measures recently initiated.

An important factor in the development of a con-
trol programme against hydatid disease is the collec-
tion of adequate baseline data against which future
progress can be measured. It has been pointed out
that any programme that is unable to provide a
convincing demonstration of such progress rapidly
forfeits public support (1).
Two previous surveys of all surgical centres in

Uruguay determined the number of cases diagnosed
annually during the years 1962-1968 (2, 3). The fig-
ures included readmissions, however, and their inclu-
sion with new cases reduces the sensitivity of surgical
incidence as an index of the rate of transmission
to man. Presented herein are the results of a third
hospital survey covering cases that occurred in the
3 years 1969-1971. The findings were compared
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with those for previous years and readmissions were
distinguished from new cases.

Because surgical cases represent only a small pro-
portion of all existing infections an attempt was
made to estimate the true prevalence from the results
of mass miniature radiography.

CHARACTERISTICS OF THE STUDY AREA

Uruguay, divided into 19 departments, occupies
an area of 186 926 km2; it is a land of plains and
low rolling hills with a temperate climate. The human
population, whose growth rate is the slowest of any
country in South America, was estimated at 2 825 446
in 1970.a Some 70% of the people live in cities or
towns of 10 000 or more, the capital department of
Montevideo accounting for 46.4%. The rural popu-
lation has never represented more than 25% of the
total at any time during the 20th century and has
been declining since 1951 in both relative and abso-
lute terms. The national census of 1963 determined
the rural component as 19.8% of the total population.

a Population estimates in this study are based on the
national census of 1963, corrected for annual growth and
internal migration by the Department of Epidemiology,
Ministry of Public Health.
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Agricultural products, mainly wool, beef, and
hides, have comprised over 95% of the total value
of Uruguay's exports during the last decade. Approxi-
mately 14.9 million hectares, or 90.1 % of the produc-
tive land area, are devoted to livestock production.
According to a census carried out by the Ministry
of Livestock and Agriculture in 1970 the popula-
tions of major livestock species were estimated to
be 8 547 903 cattle, 19 798 822 sheep, and over
380 000 swine.

METHODS
Hospital cases
The number of hospital cases of hydatid disease

attended annually during the 10-year period 1962-
1971 was determined retrospectively by reviewing
the records of all medical centres that perform major
surgery. Each establishment was visited on three
occasions (1965, 1969, and 1972); the findings of the
first two surveys have been reported in part (2, 3).
The third hospital survey, carried out from January
to August 1972, included cases attended during the
3 years 1969-1971. A total of 98 hospitals and clinics
were visited, of which 56 were private and 42 govern-
ment-owned. Thirty-one of these centres were located
in Montevideo and 67 in the interior of the country.
A single specially trained person interviewed hospital
administrators, statistical clerks, and surgeons and
obtained the available data for each case. Hospital
cases of hydatid disease are here defined as those
confirmed at surgery and those with the character-
istic radiological appearance. First diagnoses were
distinguished from readmissions on the basis of the
recorded medical history and by checking each
patient's name against those of persons diagnosed
in previous years. The place of residence was re-
corded as the habitual residence at time of diagnosis.
The information for each case was coded on IBM
punch cards for later sorting by machine.

Mortality
Deaths due to hydatid disease or causes associated

with the infection were determined directly from hos-
pital records and from death certificates registered
with the Department of Statistics, Ministry of Public
Health.

Mass miniature radiography
The prevalence of hydatid cysts in intrathoracic

sites was determined from miniature (70-mm) tho-
racic radiographs of populations surveyed by the
mobile X-ray units of the Honorary Commission
for Tuberculosis Control. The Commission, of which

one of us (P.P.) is a member, has surveyed the entire
country four times since 1948 and is now completing
the fifth round. As routine procedure all radiographs
were examined by a two-man team of radiologists
and classified according to presumptive underlying
pathology. Findings coded as hydatid cysts included
only intrathoracic lesions (calcified cysts of the liver
were not tabulated). Only new cases (previously
undetected) were tabulated.

RESULTS
Hospital cases
The annual number of cases of hydatid disease

(new cases and readmissions) recorded in Uruguayan
hospitals during the period 1962-1971 varied from
479 to 611 (Fig. 1), with a mean of 551.7 cases per

Cases per 23-5 19.9 18,2 21.2 20.4 19.3 18.7 20.2 20.6 21.3 B.th sexes
10 o000 27. 23.1 20.1 220 21.0 21.1 18.7 22.1 22.7 24.6 Males
pouation

20.1 16.6 16.3 19.8 19.9 17.5 16.7 18.2 17.6 17.7 Females

Fig. 1. Annual numbers and incidence per 100 000
population of hospital cases of hydatid disease
(including readmissions), 1962-1971.

year. The rates per 100 000 population were some-
what higher for males than for females except in
1968, when they were identical.
The mean annual numbers of cases and rates for

two 5-year periods are compared by department in
Table 1. Only minor differences were observed be-
tween the two periods, both at the national level and
by department, except in the department of Monte-
video, where an approximately four-fold increase in
numbers of cases and rates was observed between
1962-1966 and 1967-1971. In the second 5-year
period, the lowest rates were observed in Montevideo
(5.0 per 100 000) and the adjacent departments of
Canelones (10.3 per 100 000) and San Jose (13.6 per
100 000), while considerably higher rates were ob-
served in most departments of the interior. The
highest incidence of hospital cases was observed in
the department of Flores (105.1 per 100 000).
A distinction between new cases of hydatid dis-

ease and readmissions reported during 1969-1971 is
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Table 1. Average annual incidence of hospital cases of
hydatid disease by department, for two 5-year periods,
1962-1966 and 1967-1971, in Uruguay a

1962-1966 1967-1971

Department Cases/year/ Cases/year/
Cases/year 100 000 Cases/year 100 000

population population

Artigas 15.2 28.8 17.6 31.0

Canelones 27.6 10.6 28.6 10.3

Cerro Largo 28.2 39.2 36.0 47.1

Colonia 24.0 22.7 22.6 19.9

Durazno 44.4 81.8 34.0 58.9

Flores 23.2 96.6 26.6 105.1

Florida 34.4 53.7 36.2 52.6

Lavalleja 37.8 56.4 32.6 46.6

Maldonado 20.2 33.5 13.6 20.6

Montevideo 15.8 1.3 65.2 5.0

Paysanddi 27.0 30.7 31.2 33.0

Rio Negro 11.8 25.3 11.8 23.4

Rivera 23.6 30.5 17.4 21.0

Rocha 27.4 49.8 28.8 48.6

Salto 33.6 36.0 24.0 24.2

San 4os6 14.4 18.1 11.6 13.6

Soriano 22.4 24.4 29.4 35.1

Tacuaremb6 41.4 52.6 43.0 51.9

Treinta y Tres 30.6 69.6 25.6 54.8

Total whole
country 544.0 20.7 559.4 20.0

a Based on estimated populations at midyear 1964 and 1969
and place of residence at time of diagnosis. Departmental data
exclude cases for which residence could not be determined.

made in Table 2. A total of 1 755 hospital cases

were diagnosed during the 3 years, of which 252
(14.4%) were readmissions. Of the 1 503 new cases,
1 341 (89.2%) were confirmed at surgery and the
remaining 162 cases were based on radiological diag-
nosis. The average annual rate of new hospital cases

for 1969-1971 was 17.7 per 100 000 as compared
with the average rate for all cases of 20.7 per 100 000.
The more complete information obtained for cases

diagnosed in 1969-1971 permitted the separation of
rural patients from urban or suburban residents (for
both Montevideo and the interior departments) in
1 496 of the 1 755 cases found. The estimated aver-

age annual incidence per 100 000 population in the
3 years was 123.0 for rural residents and 10.1 for
urban and suburban residents.

Excluding readmissions and cases not operated
on, the mean numbers and annual incidence rates of
new surgical cases according to age at diagnosis are

shown in Table 3. Although the numbers of cases

were highest in the younger age groups the incidence
per 100 000 population tended to increase with age,
the rates being highest in persons aged 55 years
and above.
Of the 1 755 hospital cases diagnosed in 1969-1971,

information on the exact location of the cyst was

available for 1 617. The liver was the site of 936 cysts
and the lungs of 591. Cysts were found in both
lungs and liver in 49 patients and 41 cases had
cysts in a variety of sites other than the lungs or liver.

Mortality
Between 25 and 42 persons died annually for

reasons related to hydatid cyst infection during the
10 years 1962-1971. The mean number of deaths
per year was 35.0. The annual mortality rates varied

Table 2. Readmissions and new hospital cases of hydatid disease, operated and not
operated, determined by retrospective survey of all surgical centres in Uruguay,
1969-1971

All cases Readmissions New cases
Year No. of No. per No. of No. of Not No. per

cases 100p000 cases cases Operated operated 100 000
population population

1969 566 20.3 88 478 423 55 17.1

1970 581 20.6 88 493 440 53 17.5

1971 608 21.3 76 532 478 54 18.6

Total
1969-1971 1 755 20.7 252 1 503 1 341 162 17.7
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Table 3. Age-specific annual incidence of new surgical
cases of hydatid disease, 1969-1971, Uruguay

Mean no. of Cases/year/I 00 000Age group cases/year population
inage groupG

0-4 10.0 3.7

5-9 38.0 14.1

10-14 36.3 15.0

15-19 33.0 14.7

20-24 41.0 19.6

25-29 31.7 15.6

30-34 29.0 13.2

35-39 34.3 16.7

40-44 30.7 16.9

45-49 29.3 18.3

50-54 25.3 16.4

55-59 30.3 23.6

60-64 27.0 24.2

65-69 18.7 22.7

70-74 12.0 20.3

75 + 8.0 10.9

Age unknown 12.3

All ages 447.0 15.8

a Based on estimated population at midyear 1970.

between 0.9 and 1.5 deaths per 100 000 population
and were slighter greater among males than among
females in 6 of the 10 years.

Mass miniature radiography
The numbers and rates of intrathoracic hydatid

cysts found in 5 mass miniature radiography surveys
are shown in Table 4. Such cysts were detected in
approximately 0.03% of the radiographs in each
of the 4 completed national surveys, but the rates
varied widely between departments. The distribution
was similar to that of hospital cases; the lowest
rates were observed in the departments of Monte-
video, Canelones, and San Jos6 and higher rates were
usually observed in other departments of the interior.
The highest departmental rate- 1.2 cysts per 1000 ra-
diographs-was observed in Flores in the fifth survey.
The age-specific prevalence of intrathoracic cysts

detected by radiograph in nearly 1.3 million persons
in the fourth survey (1958-1964) is shown graphi-
cally in Fig. 2. Cysts were detected at a rate of
19 per 100 000 persons radiographed in the youngest

40
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Fig. 2. Age-specific prevalence of intrathoracic hydatid
cysts detected by mass miniature radiography of
1 289 480 persons, 1958-1964. Source: Honorary
Commission for Tuberculosis Control, Montevideo.

age group (0-4 years) and peaked at nearly 40 per
100 000 among children aged 5-9 years. The preva-
lence was lower in the next four age groups, but
rose again in the two age groups over 50 years.

DISCUSSION

In Uruguay, the notification of cases of hydatid
disease is not obligatory by law and it was necessary
to obtain the data for this study by personal visits
to all medical centres where surgery is performed.
Uruguayan physicians are becoming increasingly
aware of the problem of hydatid disease as a result
of the recent initiation of a pilot control programme
and the two previous retrospective surveys of hos-
pital cases (2, 3). Thus the information requested
for the cases that occurred between 1969 and 1971
was, for the most part, readily available in the
hospital records.
Although surgical incidence of hydatid disease is

not synonymous with the rate of parasite trans-
mission it does serve as an index for comparing the
prevalence of infection over time and between geo-
graphical regions (4). That hospital case rates, when
properly collected, are sensitive to recent changes
in parasite transmission was demonstrated during
the 8 years following the start of a control pro-
gramme throughout Tasmania (5). The number and
rates of hospital cases found in this study showed
little variation over a 10-year period and suggest
a stable rate of parasite transmission in Uruguay.
The separation of new cases from readmissions
in 1969-1971 should provide an even more sensitive
index to measure future changes in infection.

Hospital cases were classified geographically ac-
cording to place of residence at the time of diagnosis
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as stated in the patient's clinical history, although
some infections were probably acquired elsewhere.
Rates of migration from one department to another
are similar with the exception of Montevideo, where
the rate of immigration from the rural interior has
increased greatly in recent years. The apparent
increase in hospital cases observed in Montevideo
during the second 5-year period of the study (Table 1)
was probably a reflection of this population move-
ment, and not an indication of increased parasite
transmission in Montevideo. Some infections ac-
quired in Montevideo did occur, however, in per-
sons who had apparently never left the city. This is
not unexpected, because sources of infection are
known to exist. A recent necropsy survey of 908 stray
dogs captured in urban and suburban zones of
Montevideo revealed infection in 7.7% (6).

Greatest infection pressure, as reflected in the
rates of both hospital cases and intrathoracic cysts
detected radiographically, was found in the interior
departments, particularly in rural areas, where live-
stock raising is the near-universal occupation. In
these departments the average prevalence of infection
in cattle at slaughter has been reported as 60% and
in adult sheep more than 90% (2). The canine infec-
tion rate in the interior department of Flores, as
recently determined by arecoline hydrobromide dos-
ing of more than 2 600 farm dogs, was 39.3%
(Purriel, unpublished data, 1972).
Mass miniature radiography is reasonably sensi-

tive for detecting respiratory tract abnormalities but
the cause of the underlying pathology is often
unclear. Despite this, surveys carried out in areas
of South America where echinococcosis is endemic
usually include the classification of hydatid cysts.
In Uruguay, individuals in whom a presumptive
hydatid cyst is detected by radiography are referred
for medical attention and some 90% are operated on.a
Thus it was possible to verify the accuracy of the
radiological diagnosis of hydatid cysts. In the fifth
national mass radiography survey still in progress,
267 presumptive hydatid cysts have been diagnosed
from more than 630 000 radiographs. By the end of
1972, 207 persons with this initial diagnosis had
been operated on, and only 12 (5.8%) were found
to have lesions other than hydatid cysts and were
eliminated from the tabulations. In addition, 23 pa-
tients in whom other conditions had been diagnosed
in the survey were found at surgery to have hydatid

aSource: Dr A. A. Piaggio, Chief, Mobile Dispensaries
Section, Honorary Commission for Tuberculosis Control,
Montevideo.

cysts and were subsequently added to the number
ofhydatid cyst infections detected. So far 218 (78.4 %)
of the 278 cases now listed as hydatid cysts have
therefore been confirmed at surgery.
The highest prevalence of hydatid cysts detected

by mass miniature radiography was in the 5-9-year
age group, in which the rate peaked at 40 intra-
thoracic cysts per 100 000 radiographs (Fig. 2). The
rates in subsequent age groups were lower but
rose again in the two oldest age groups (50 years
and older). The reduced prevalence in the middle
age groups is likely to have been a result of the
systematic surgical treatment of cases detected in
previous surveys in the younger age groups. That
this is so is supported by comparison with the find-
ings of radiographic surveys in populations from
which detected infections were not routinely elimin-
ated by surgery. In two such populations in Argen-
tina the rates of detected cysts increased gradually
with age, suggesting that new infections continue
throughout human life (7).

If we wish to extrapolate from the rates for intra-
thoracic cysts detected by mass radiography to esti-
mate the prevalence of hydatid cyst infection in all
sites we must know the ratio of lung cysts to cysts
in other sites characteristic of the local strain of
Echinococcus granulosus. In this study, among cases
operated on, records show that there was approxi-
mately 1 lung cyst for every 2 cysts at other sites,
but this cannot be considered the true ratio because
of the relative ease of detecting lung cysts by radio-
logy. In any region periodically covered by mass
radiography surgical series of cases include a rela-
tively high proportion of pulmonary infections (8, 9).
Furthermore, the examination of Uruguayan patients
with pulmonary cysts by hepatic scintillography
revealed additional cysts in the liver in a large
proportion (10). A better idea of the true ratio of
intrathoracic cysts to those in other sites can be
obtained from the distribution of cysts found inci-
dentally in persons who died for reasons not related
to hydatid cyst infection. In autopsy series reported
from adjacent countries the ratio of lung cysts to
those in other sites varied from 1: 3 in Argentina (11)
to 1: 8 in Chile (12). By arbitrarily selecting an inter-
mediate figure of 1 intrathoracic cyst to 4 in other
sites we can conservatively estimate the real preva-
lence of hydatid cysts among the population surveyed
in the fourth mass radiography survey (Table 4) at
0.15%; this would vary by department from 0.05%
in Montevideo to 0.58% in Flores. If the extrapolated
departmental rates are applied to the 1970 popula-
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tion it can be estimated that more than 4 000 human
infections existed at that time. Cases diagnosed
annually evidently represent only the tip of the
iceberg of infection. That the mass radiography data
are not overestimates of the real prevalence of infec-
tion is supported by the autopsy findings of hydatid
cysts in 0.6% of adults from Montevideo and 3.1 %
of those from the interior (3). Hospital autopsy
populations present special characteristics, however,
and the cystic prevalence in the groups studied was
probably higher than in the general population even
though the causes of death were apparently unrelated
to E. granulosus infection (7). In another survey of
hospital patients admitted to the Hospital de Cli-
nicas, Montevideo, for reasons other than the suspi-
cion of hydatid infection radiographs of the abdomen
disclosed evidence of cystic calcifications in the liver
of 4.5% (3).
The departmental figures for the prevalence of

cysts detected by mass radiography, although gen-
erally supporting the geographical distribution of
infection observed in hospital cases, are not directly
comparable between departments and from one ra-
diographic survey to another because the data were
not corrected for age and other possible differences
in the populations surveyed and the intervals be-
tween surveys in a given department varied from 3 to
6 years. Nevertheless, the cystic prevalence detected
in the lower age groups reflects the most recent rate
of transmission to man. The rates in the youngest
age groups in each department may be expected to
be a sensitive indicator of future changes in infection
pressure.
The average annual morbidity for hydatid disease

in Uruguay in 1969-1971, whether expressed as the
incidence of all hospital cases (20.7 per 100 000
population) or only new cases (17.7 per 100 000) is

the highest yet reported for any country. Figures
for comparison are 12.9 cases per 100000 popu-
lation in Cyprus (13), 7.8 in Chile (14), 7.5-8.3 in
Greece (15), 5.1-6.1 in Algeria (16), and 3.7 in Yugo-
slavia (17). Many Uruguayan health authorities now
consider hydatid disease to be the most important
rural health problem of specific etiology. Specific
control measures, advances in treatment, and a grad-
ual improvement in hygiene have greatly reduced
the occurrence of several other diseases but have
had no apparent effect on the prevalence of echino-
coccosis. This has been illustrated by comparing the
frequency of detection of tuberculosis lesions and
of hydatid cysts by mass radiography in the depart-
ment of Flores (3). In 1949, new active cases of
tuberculosis were detected in 11.2 persons per 1 000
radiographed. Three subsequent surveys showed a
steady reduction in this disease to 0.7 cases per 1 000
in 1969. By contrast the prevalence of intrathoracic
hydatid cysts in the same populations actually in-
creased slightly, from 0.9 per 1 000 in 1949 to 1.2
per 1 000 in 1969.

In October 1970, specific control measures aimed
at breaking the cycle of transmission were instituted
on a pilot basis in Flores. The measures, which
combine a strong educational approach at all levels
of the population with the periodic diagnostic exami-
nation of all dogs by arecoline hydrobromide dosing
and the elimination of dogs surplus to working
needs, were extended to the adjacent department of
Durazno in March 1973 and will gradually cover
the entire country. The indices of human morbidity
reported in this study, together with baseline preva-
lence data for canines and domestic livestock, will
be used to measure the effectiveness of the control
measures in reducing the rate of parasite trans-
mission.
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R1tSUMJE
L'tCHINOCOCCOSE (HYDATIDOSE) HUMAINE EN URUGUAY: COMPARAISON DES INDICES

DE MORBIDIT9 ET DE MORTALITI (1962-71)

Le nombre des malades hospitalis6s pour hydatidose en
Uruguay durant la p6riode 1962-71 a W6t6tabli r6trospecti-
vement lors de trois visites a tous les centres m6dicaux et
chirurgicaux du pays.

Le nombre total des cas enregistres annuellement a vari6e
de 479a 611 (moyenne: 551) et le taux moyen calcul6 pour
une p6riode de 5 ans a 6t6 de 20,7 pour 100 000 en 1962-66
et de 20,0 pour 100 000 en 1967-71. L'infection a et6
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observee un peu plus souvent dans le sexe masculin. Les
donn6es disponibles pour la periode 1969-71 ont permis de
distinguer entre readmissions et nouveaux cas, l'incidence
annuelle de ces derniers atteignant 17,7 pour 100 000. Les
nouveaux cas ont ete confirmes lors de l'intervention
chirurgicale (89 %) ou par l'examen radiologique (11 Y.).
Les taux les moins 6lev6s ont ete releves a Montevideo et
dans les deux d6partements voisins et les plus 6leves dans
les regions de l'interieur, avec un taux maximal de 105 pour
100 000 A Flores. En 1969-71, le taux s'est 61ev6 a 10,1 pour
100 000 parmi la population urbaine et suburbaine et a
123,0 pour 100 000 dans les collectivites rurales. On a
enregistr6 annuellement 25 a 42 d6ces attribues a l'hydati-
dose et le taux annuel de la mortalit6 a vari6 de 0,9 a 1,5
pour 100 000.

La radiophotographie de masse effectu6e dans tout le
pays a r6v616 la pr6sence d'un kyste hydatique intrathora-
cique chez 0,03% environ des personnes examinees. Le
taux de positivite, variable suivant les d6partements, etait
maximal A Flores (0,12%). L'extrapolation des resultats A
1'ensemble de la population, en 1970, a conduit A estimer A
4000 au moins le nombre total des infections (toutes
localisations) dont seule une faible proportion a et6
diagnostiqu6e.

Les taux moyens annuels de malades hospitalises pour
hydatidose en Uruguay sont les plus 6leves jamais enregis-
tres dans le monde. On compte utiliser les indices
d'infection, notamment ceux concernant les groupes d'Age
inferieur, pour evaluer les modifications de l'incidence a la
suite de la mise en ceuvre de mesures de lutte depuis 1970.
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