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Hydatid Disease in Childhood: A Single Center Experience
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Abstract

0z

Objective: Hydatid disease, caused by the Echinococcus species, is a zoo-
notic disease seen in the rural areas of the world. Although it is generally
acquired in chilhood, pediatric reports are limited. Herein, we aimed to
evaluate the demographic data and clinical process of children diag-
nosed with hydatid disease, which is still a widespread and important
public health problem in our country.

Material and Methods: The medical records of patients hospitalized
with the diagnosis of hydatid disease between June 2015 and August
2019 were evaluated retrospectively.

Results: There were a total of 56 patients, with 26 females and 30 males.
Their median age was 10.25 (2.75-17.5) years. Liver was the most fre-
quently affected organ (55.4%), followed by lungs (39.1%), spleen (3.6%),
cardiac (1.8%) and renal (1.8%). The median size of the cysts in total was
6.0 (1-12) cm. Seven patients had multicystic involvement. Twelve pa-
tients developed rupture of cysts. The patients who developed rupture
had more symptoms of cough and fatigue and cysts larger than 5 cm.
Five patients had bronchial expansion, four patients developed second-
ary abscess formation, and three patients developed rupture of cyst to
the bile duct.

Conclusion: Hydatid disease leads to a significant financial burden in de-
veloping countries. Prevention and control programs composed of health
and personal habit education must be considered in endemic areas.
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Girig: Echinococcus turlerinin neden oldugu kist hidatik dinyanin kirsal
alanlarinda gorilen zoonotik bir hastaliktir. Hastalik genellikle cocukluk
caginda kazanilmakla birlikte ¢cocuklarda veriler sinirlidir. Bu calismada
ilkemiz icin halen yaygin ve 6nemli bir halk sagligi sorunu olan kist hi-
datik tanili gocuk hastalarin demografik ve klinik bulgularinin degerlen-
dirilmesi amaglanmaktadir.

Gereg ve Yontemler: Haziran 2015-Adustos 2019 tarihleri arasinda kist
hidatik tanisiyla yatirilan hastalarin tibbi kayitlari incelendi.

Bulgular: Yirmi alti kiz ve 30 erkek hastadan olusan toplam 56 hasta var-
di. Hastalarin ortanca yaslari 10.3 (2.8-17.5) yildi. Karaciger en sik tutulan
organdi (%55.4), sirasiyla akciger (%39.1), dalak (%3.6), kalp (%1.8) ve
bobrek (%1.8) tutulumu vardi. Kistlerin ortanca boyutu 6.0 (1-12) cm idi.
Yedi hastada multikistik tutulum vardi. On iki hastada kist perforasyonu
gelisti, bu hastalarda 6ksuriik ve yorgunluk sikayetleri daha fazlaydi ve
kist boyutlari 5 cm'den buykti. Bes hastada bronsiyal yayihm, dort has-
tada ikincil apse olusumu ve U¢ hastada kistin safra yollarina yayihmi ile
komplike oldu.

Sonug: Kist hidatik gelismekte olan Ulkelerde ciddi bir ekonomik yiike
neden olmaktadir. Hastaligin endemik oldugu bolgelerde kisisel aliskan-
lik ve saglk egitiminden olusan 6nleme ve kontrol programlari deger-
lendirilmelidir.

Anahtar Kelimeler: Cocuklar, kist hidatik, klinik bulgular
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Introduction

Hydatid disease (HD), first described by Hippocrates in
ancient Greece, remains a common zoonotic disease (1-3).
It is widespread in rural areas of the world such as Sub-Saha-
ran Africa, South America, Asia, and Mediterranean countries,
with an incidence rate reaching as high as 50 cases per 100000
people per year (4,5). The incidence of HD is approximately 0.8-
2.0/100000 people in Turkey (6). Besides being an important
public health problem with a significant economic burden, an
alarming number of deaths due to HD have been reported by
the World Health Organization (WHO) (5). HD is caused by in-
fections with the larval forms of Echinococcus species. Dogs are
the definitive hosts for the disease while sheep and cows are in-
termediate hosts. Environmental and social factors of the area,
such as poor sanitation and animal care, are important in the
control and transmission of HD because humans are generally
infected by ingesting the eggs of the parasites (6-8). Human in-
fection leads to the development of one or more hydatid cysts
in different organs in the body. Clinical manifestations of HD are
not specific and can change according to the site of the cyst and
the interaction between adjacent organs. The liver and lungs
are the most commonly affected organs; however, the spleen,
heart, kidney, and central nervous system can also be involved.
HD is more commonly reported in childhood and adolescence,
but pediatric reports and epidemiological data are limited.

We, therefore, aimed to evaluate the demographic, clinical,
and laboratory data and treatment modalities of children hos-
pitalized with the diagnosis of HD from a tertiary pediatric cen-
ter located in a rural area of Istanbul, Turkey.

Materials and Methods

This retrospective single center study enrolled patients di-
agnosed with HD at Kanuni Sultan Suleyman Training and Re-
search Hospital, Department of Pediatric Infectious Diseases,
between June 2015 and August 2019. The medical records of
patients were reviewed to obtain data regarding patient age,
sex, animal contact history, symptoms, cyst location, cyst num-
bers and sizes, clinical findings. In laboratory, blood counts in-
cluding neutrophil counts (1500-7000/mm?) and eosinophil
(350-500/mm3), radiological imaging, treatment choices, and
complications were recorded. Chest X-ray, abdominal or tho-
rax ultrasonography, thorax, abdomen or cranial tomography,
magnetic resonance imaging, and echocardiography were
performed in all patients before treatment indication. Patients
were evaluated serologically by an indirect hemagglutination
test (IHA), and a readout of > 1/320 was considered positive
for echinococcal infection. All patients received a medical
treatment of albendazole (15 mg/kg/day), divided into two
doses and controlled monthly for possible side effects after
15 days of treatment. In patients with a history of pre- and
post-operative management, medical treatment was initiated

1-4 weeks prior to surgery as per WHO guidelines and contin-
ued for at least one month following surgery (9). Albendazole
treatment was continued for at least six months in non-oper-
ated patients.

Surgical approach was considered for patients showing
lung involvement. Either puncture-aspiration-injection-rea-
spiration (PAIR) or surgical treatment composed of cystotomy
and capitonnage was performed for liver involvement.

At the end of the treatment period, patients were evalu-
ated by clinical and radiological examination. Disappearance,
collapse, or complete calcification of the cysts was accepted
as cure while a decrease in size or change in the morphology
of the cysts was considered partial improvement.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
(Windows Version 21.0. Armonk, NY: IBM Corp.). Continuous
variables were presented as median (with range) and categor-
ical variables as frequencies (with percentages). Normal distri-
bution of continuous data was tested by Kolmogorov Smirnov
test. Significance value was < 0.05 for most of the demograph-
ic and prognostic factors in this test. Therefore, we compared
continuous variables using chi-square and Mann-Whitney
U-test for non-parametric data. For all tests, p< 0.05 was con-
sidered to be statistically significant. Approval from the local
ethics committee of Kanuni Sultan Suleyman Training and
Research Hospital was received for the study (2019.05.132). A
signed informed consent form was obtained from all parents
of the patients in this study.

Results

A total of 56 patients hospitalized with the diagnosis of
HD at the Department of Pediatric Infectious Diseases were
enrolled in the present study. Of our sample, 26 (46.4%) pa-
tients were females and 30 (53.6%) were males. Their median
age was 10.3 (2.8-17.5) years. Twenty-five (44.6%) patients had
a history of contact with canines. All patients lived in rural ar-
eas of Istanbul and had low socioeconomic status. Low socio-
economic status was determined as families who work with
minimum wage. Nineteen (33.9%) patients had the history of
visiting their hometown where they performed husbandry.

Abdominal pain was the most common symptom in the
HD sample (n= 31, 55.4%), followed by cough (n= 28, 50%),
fever (n= 24, 42.9%), chest pain (n= 16, 28.6%), fatigue (n= 10,
17.9%), hemoptysis (n= 4, 7.1%), jaundice (n= 3, 5.3%), skin
rash and pruritus (n= 2, 3.6%), and expectoration of salty fluid
(n= 2, 3.6%). Two (3.6%) patients were asymptomatic and di-
agnosed incidentally. Seven (12.5%) patients had a history of
trauma. The most common physical finding among patients
was decreased breath sounds (n= 21, 37.5%). Pulmonary
crackle (n= 10, 17.9%), hepatomegaly (n= 5, 8.9%), hepato-
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Table 1. Demographic, clinical, laboratory and radiologic findings of
patients

Patient number n= 56 (%), or median (min-max)

Sex
Male 30 (53.6%)
Female 26 (46.4%)
Age 10.25 years (2.75-17.5)

Symptoms of Patients

Abdominal pain 31 (55.4%)
Cough 28 (50%)
Fever 24 (42.9%)
Chest pain 16 (28.6%)
Fatigue 10 (17.9%)
Hemoptysis 4(7.1%)
Jaundice 3(5.3%)
Skin rash 2 (3.6%)
Expectoration of bitter fluid | 2 (3.6%)
Asymptomatic 2 (3.6%)

Physical Findings
Normal 26 (46.4%)
21 (

Decreased breath sounds 37.5%)
Pulmonary crackle 10 (17.9%)
Hepatomegaly 5 (8.9%)
Hepatosplenomegaly 2 (3.6%)
Urticaria 2 (3.6%)
Rupture of cysts 12 (21.4%)
Eosinophilia 17 (30.4%)
Leukocytosis 21 (37.5%)
Echinococcal IHA positivity 37 (69.1%)
Median size of the cysts 6.0cm (1-12)
Cysts >5cm 38 (67.3%)
Multiple cysts 7 (12.5%)
Giant cyst (= 10 cm) 8 (14.3%)

splenomegaly (n= 2, 3.6%), and urticaria (n= 2, 3.6%) were
other physical findings. Physical examination was normal in
26 (46.4%) patients. Demographic findings, clinical symptoms
and physical findings of the patients are shown in Table 1.

With regard to the localization of the cysts, 24 (42.9%) pa-
tients had only liver involvement, 14 (25%) patients had both
liver and lung involvement, 13 (23.2%) patients had only lung
involvement, 2 (3.6%) patients had both liver and spleen in-
volvement, 1 (1.8%) patient had lung and spleen involvement,
1 (1.8%) patient had only cardiac involvement, and 1 (1.8%)
patient had liver, spleen, lung and renal involvement. Radio-
graphic imaging of the patients with hydatid cysts is present-
ed in Figures 1-3.

HD was detected in the right lobe of the liver in 51.8% of
the patients (n= 29), and in the left lobe in 26.8% of patients
(n=15). With regard to lung involvement, 15 (26.8%) patients
had cysts in the right lobe, 14 (25%) patients had cysts in the
left lobe, 20 (35.7%) patients had cysts in the lower lobe, and

ko P

Figure 2. Chest X-ray of lung cyst in the left lobe.

.

Figure 3. Chest X-ray of lung cyst in the right lobe.

10 (17.9%) patients had upper lobe involvement. Localization
of the cysts is shown in Table 2.
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Table 2. Localization of the cysts

Localization Patient number (n= 56, %)
Liver 24 (42.9)
Liver and lung 14 (25)
Lung 13(23.2)
Liver and spleen 2(36)
Lung and spleen 1(1.8)
Cardiac 1(1.8)
Liver, spleen, lung and renal 1(1.8)
Right lobe of liver 29(51.8)
Left lobe of liver 15 (26.8)
Right lobe of lung 15 (26.8)
Left lobe of lung 14 (25)
Lower lobe of lung 20 (35.7)
Upper lobe of lung 10(17.9)

The median size of the cysts in total was 6.0 (1-12) cm.
Eighteen (32.1%) patients had small cysts (< 5 cm), and 38
(67.3%) patients had cysts > 5 cm. Eight (14.3%) patients had
cysts = 10 cm. Seven (12.5%) patients showed multicystic in-
volvement.

Thirty-seven (66.1%) patients had echinococcal IHA pos-
itivity. As patients were classified according to IHA results,

Table 3. The comparison of characters of patients

27 (71.9%) patients had readout values of 1/2560, 2 (5.4%)
patients had readout values of 1/1280, 2 (5.4%) patients had
readout values of 1/640, and 6 (16.1%) patients had readout
values of 1/320. At the end of the treatment period, 51.8% of
the patients showed decreased echinococcal IHA levels. In
diagnosis, median eosinophil count was 314 (0-3400)/mm?3
and median percentage was 3.9 % (0-39). Eosinophilia was
present in 30.4% of patients (n= 17). Median leukocyte count
amongst patients was 11895 (3510-22220)/mm?. Leukocytosis
was present in 37.5% of patients (n= 21). Median neutrophil
count 6955 (2100-17210)/mm?, median lymphocyte count
2550 (600-8600)/mm?.

As patients were monitored for complications of HD, 12
(21.4%) patients developed ruptured cysts. Five patients with
lung involvement had bronchial expansion and four patients
developed secondary abscess formation. Three patients with
liver involvement developed ruptured cysts in the bile duct
and had clinical findings of cholecystitis. No difference was
found between patients who showed cyst rupture in terms of
age at the time of diagnosis, sex, trauma history, complaints
of fever, chest pain, hemoptysis, multicystic involvement, IHA
positivity, leukocytosis and eosinophilia, but rupture was more
common in the case of cysts > 5 cm (p= 0.044) and correlated

Rupture n= 12 (%), or No rupture n= 44 (%), or median
median (min-max) (min-max) P

Sex (female) 4 (33.3%) 22 (50%) 0.244
Age (year, median) 11.8 (6.2-16.3) 10 (2.8-17.5) 0.903
Cystsize >5cm 11(91.6%) 27 (61.4%) 0.044
Multicytic involvement 2 (16.7%) 5(11.4%) 0470
History of trauma 1(8.3%) 6(13.6)% 0.530
Cough 12 (100%) 16 (36.4%) < 0.001
Fatigue 6 (50%) 4 (9%) 0.004
Fever 8 (66.6%) 16 (36.4%) 0.061

Chest pain 5(41.7%) 11 (25%) 0217
Hemoptysis 2 (16.7%) 2 (4.5%) 0.198
IHA positivity 7 (58.3%) 30 (68.2%) 0377
Leucocytosis 7 (58.3%) 14 (31.8%) 0.091

Eosinophilia 6 (50%) 18 (41%) 0.404
Median size of the cysts (cm) 7.7 (5-12) 59(1-11) 0.004
Leucocyte count (10%/uL) 14360 (6560-20930) 11480 (3510-22220) 0.192
Neutrophil count (10%/uL) 10500 (3500-14500) 6385(2100-17210) 0.131

Lymphocyte count (10%/uL) 2100 (1000-4000) 3000 (600-8600) 0.124
Eosinophil count (10°/uL) 385 (0-2000) 300 (0-3400) 0.839
Alanine aminotransferase (IU/L) 11 (2-140) 14 (4-242) 0.465

Aspartate aminotransferase (IU/L) 20 (10-50) 22 (9-349) 0458
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Table 4. Treatment modalities of the patients

n (%)
Lung
Surgery and medical 28 (96.5)
Only medical 1(3.5)
Liver
Surgery and medical 21(37.5)
Only medical 15 (26.8)
PAIR and medical 5(8.9)
Spleen
Surgery and medical 2 (50)
Only medical 2 (50)
Cardiac
Surgery and medical 1(100)
Renal
Surgery and medical 1(100)

with increased frequency of cough and fatigue (p< 0.001, p=
0.04). The comparison of the characteristics of patients is pre-
sented in Table 3.

When patients were considered for treatment, 17 (30.4%)
patients received only medical treatment, 34 (60.7%) patients
received both surgical and medical treatment, and 5 (8.9%)
patients received PAIR and medical treatment. As treatment
modalities were considered according to organ involvement,
only 1 (3.4%) patient with pulmonary HD received only medi-
cal treatment, whereas 96.5% of patients with pulmonary HD
opted for surgical treatment. Surgical and medical treatment
was performed in 37.5% of the patients, medical treatment
only was performed in 26.8%, whereas PAIR and medical treat-
ment was performed in 8.9% of the patients with liver HD.
Treatment modalities of the patients are listed in Table 4. An
increase in liver enzymes was observed in one patient during
albendazole treatment, though we did not experience any
other adverse effects with medical treatment. At the end of
the treatment period, patients were evaluated by clinical and
radiological examination. We did not experience any mortali-
ty or recurrence of cysts, and all patients showed clinical and
radiological improvement.

Discussion

Our study focused on the demographic and clinical find-
ings and treatment of choices of HD in the pediatric age
group. HD is a serious public health concern in the central
and eastern regions of Turkey, where farming is a prominent
source of livelihood (6,10,11). Possible routes of infection in-
clude ingestion of eggs contaminated by water and poorly
washed vegetables and fruits (12-15). Further, we experience
a significant number of HD cases in suburban and underde-
veloped locations of Istanbul with low socioeconomic status.

HD is more commonly reported in males in the interna-
tional literature, and the percentage of male patients in the
current report was also higher than females (53.6%). It is
assumed that a higher history of animal contact and some
behavioral habits in males could explain this sex-related dif-
ference (16,17).

HD can affect almost any site of the body, and single or-
gan involvement is reported in 85-90% of cases (4,18,19).
In the current study, 67.8% of patients had single organ in-
volvement, whereas 32.2% of the patients had multi-organ
involvement. The liver is affected in approximately two-thirds
of the adult patients, whereas pulmonary involvement is re-
ported to be higher in children (8,19-21). The vascularization,
compressible nature, and negative pressure of the lungs in
children are assumed to be the reason for this (22,23). In a
large pediatric report from Greece, 51.3% of the pediatric pa-
tients had lung involvement (1). Cakir et al. have also report-
ed higher lung involvement in children with HD from Turkey
(24). In our study, 55.4% of the patients had liver involvement
and 39.1% of patients had lung involvement. These results are
consistent with reports from both Turkey and other countries.
In a pediatric report from Bulgaria with an 18-year study peri-
od, HD cysts have been detected with the highest frequency
in the liver (13). Kara et al. have also reported high liver in-
volvement (11). The spleen, heart and kidney were the other
less frequently affected organs in our study. Cardiac involve-
ment is reported in 0.2-3% of all HD patients; only 1 (1.8%) of
our patients had cardiac HD. Consistent with the literature,
right lobe of the liver was affected in the majority of patients
(1). In children, right lower lung lobes are the most affected
parts of the lungs, as observed in the current study (25).

Children generally have single cysts, whereas multi-
ple cysts are reported in up to 34.2%-45.5% of the patients
(26,27). Only 12.5% of our patients had multicystic involve-
ment. The growth of cysts occurs slowly, and many of the pa-
tients can remain asymptomatic for years, while some cysts
can even spontaneously regress. Cysts < 5 cm are termed
as small cysts; herein, 32.1% of the patients had small cysts,
while 67.3% of patients had cysts > 5 cm. Cysts > 10 cm are
termed“giant cysts’and were presentin 14.3% of our patients.

Clinical spectrum of HD depends on the site and size of
the cysts and the interaction between adjacent organs. Pa-
tients with liver HD usually have complaints of abdominal
discomfort, pain, fever, and jaundice. Chest pain, cough, and
hemoptysis are common symptoms of patients with lung HD.
Children with lung HD can be asymptomatic due to the high
elasticity of the lung parenchyma and a weakened immune
response (28). Most of the symptoms of our patients were
consistent with those observed in previous reports.
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Cyst rupture is a principal complication of HD, and was pres-
ent in 21.4% of our patients. The patients who developed rup-
tured cysts had a higher frequency of cough and fatigue, as well
as large cysts (> 5 cm) in the present study. Cysts in the liver can
rupture into the biliary tree with an incidence of 3-17% and can
lead to obstructive jaundice, cholangitis, cholecystitis, liver ab-
scess, pancreatitis, and even septicemia (29-31). Three patients
developed cholecystitis due to cyst rupture and bile duct leak-
age, which was treated with cholangiography and cholecystec-
tomy.

Cysts in the lung may rupture into the pleural cavity, leading
to pneumothorax, pleural effusion, or empyema (23,32). Cysts
can also rupture into the bronchial tree, and we observed this
in four of our patients. The cyst was located in the right lower
lobe in two of these patients, in the right upper lobe in one of
these patients, and in the left upper lobe in one of these pa-
tients. A salty taste in the mouth and hemoptysis can be signs
of ruptured pulmonary cysts, both of which were present in
10.7% of our patients. Hemoptysis is a relatively rare sign of HD
in children compared to adults (32). Hemoptysis can be due to
cyst rupture into the bronchus, pressure erosion, or obstruction
of bronchus with a secondary bacterial infection. Four of our
patients experienced hemoptysis: two of them had bronchial
expansion and two of them developed a secondary bacterial
abscess. Another important complication is the infection of the
cyst, manifesting as a pulmonary abscess, which was present in
four of our patients.

Eosinophilia accompanies 20-34% of HD cases (1). Eosino-
philia was present in 30.4% of our patients. Leukocytosis was
present in 37.5% of the patients. Leukocytosis and eosinophil-
ia are more commonly reported in cases of ruptured cysts (32);
however, we did not experience any statistical significance
in leukocytosis and eosinophilia in patients with ruptured or
non-ruptured cysts (p=0.091, p= 0.404).

Serologic tests such as Echinococcus-specific IHA, specific
ELISA immunoglobulin (Ig) G, specific IgE, latex agglutination or
immunoelectrophoresis, are used for the diagnosis of HD due
to their low cost and easy applicability. The diagnostic utility of
these tests has frequently been compared. Although there is
not yet a consensus about the ideal test, specific ELISA IgG is re-
ported to be the most sensitive diagnostic method used (8,33).
We were able to perform only echinococcal IHA, which showed
a positive result in 66.1% of the patients. The reliability of IHA is
limited due to cross reactions with other cestode infections. Fur-
ther, as a negative serology does not rule out HD, IHA positivity
does not make a definitive diagnosis, but rather supports it. It is
necessary to note that IHA positivity can last for years even after
treatment.

There is no standard therapeutic option for HD. The man-
agement of HD depends on patient’s age, location, number

and structure of cysts and presence of complications. Surgery
is the main treatment for lung HD. Generally, parenchyma pro-
tective surgery composed of cystotomy and capitonnage is the
preferred method of treatment for children. Lobectomy and
pneumonectomy, which causes loss of parenchyma, are not
recommended, especially in endemic areas due to the risk of re-
currence (32,34). Treatment approaches are controversial for gi-
ant cysts. Some authors prefer lobectomy, whereas others per-
form cystotomy and the capitonnage technique (34). We had
four patients with giant cysts, but lobectomy was performed
only in one patient. Cystotomy and capitonnage was per-
formed in 93.1% of the patients with lung involvement. The role
of medical treatment, specifically benzimidazoles, in lung HD is
contentious. It is reported to be effective in approximately 70%
of lung HD by softening the cysts, reducing intracystic pressure,
and enabling cyst removal (32). Benzimidazoles are not recom-
mended in case of larger cysts because they increase the risk of
cyst rupture due to their effect on weakening the cyst wall (30).
We stopped albendazole treatment in one patient with a 13-cm
cyst in the lung prior to surgery.

There is no single effective treatment option for liver HD.
PAIR can be considered in case of simple and accessible cysts by
USG or CT-guided administration of 20% hypertonic saline. PAIR
is contraindicated for superficial and calcified cysts or cysts with
bile duct communication (8,35). We were able to perform PAIR
in only five patients due to technical limitations. Surgery, which
is the definitive cure for large and infected cysts, was performed
in 21 patients. Medical treatment was considered in 15 patients
with uncomplicated and small cysts.

Prognosis of HD is generally good in children. Recurrence
rates vary between 2-25% depending on the location of the
cyst and the choice of treatment (24). All patients in our study
recovered completely and no recurrence was detected during
the course of our study.

Our study has some limitations. First, it was a single-center,
retrospective study; thus, the results cannot be extrapolated.
Second, we did not have the WHO-Informal Working Group on
Echinococcosis (WHO-IWGE) ultrasound classification for all pa-
tients; therefore, we could not evaluate their treatment plans.
Finally, we could not compare the efficacies of treatment pro-
cedures. Multicenter studies with larger sample sizes are neces-
sary to verify the choice of treatment and provide information
on long term follow-up results of patient outcomes.

Conclusion

HD should be tested in children admitted to hospital with
different complaints and signs, especially in endemic and rural
areas. The treatment should be regulated by considering clini-
cal, radiological, and serologic test results. Further, the preven-
tion and control programs composed of health and personal
habit education are important in lowering the incidence of HD.
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