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Hydatidosis of central nervous system

and its coverings in the pediatric

and adolescent age groups in Turkey during
the last century: a critical review of 137 cases

Abstract Introduction: Hydatid dis-
ease is still a major problem in in-
fested areas of the world, especially
in the rural areas, including Turkey.
Objective: The objective of this re-
view was to analyze the literature on
the management of central nervous
system (CNS) hydatidosis with an
emphasis on their specificities in
childhood and adolescence, with the
aim of determining the clinical and
neuroradiological findings and treat-
ment modalities, medical or surgical,
in these age groups.

Materials and methods: To establish
some guidelines for the diagnosis
and treatment of this controversial
condition, publications reported
from Turkey in national (n=33) and
international (n=55) journals during
the last century and databases con-
taining medical literature were used.
Strikingly, the numbers of articles
produced by Turkish authors on CNS
hydatidosis have risen tremendously
during the study period. Although a
total of 272 cases of intracranial and
intraspinal hydatid cysts were report-
ed from Turkey, only 137 cases for
which detailed information was
available were selected for further
analysis, in keeping with our inclu-
sion and exclusion criteria.

Results and discussion: Despite the
inherent limitations, this type of
study indicates that the incidence of
hydatidosis has not decreased in Tur-
key in recent years. The clinical find-
ings were mostly atypical, and it was

interesting that 4 patients were de-
scribed as having cerebrovascular oc-
clusive disease and 3 as having
symptoms of movement disorders.
Computed tomography and/or MRI
techniques were extremely useful,
both in reaching the correct diagnosis
and for proper surgical management
of hydatid disease, because of the ab-
sence of a pathognomonic clinical
picture of this disease. The treatment
of choice for hydatid disease of the
CNS and its coverings was complete
intact removal of the cyst. In contrast
to that in intracranial hydatid cysts,
however, surgical intervention was
palliative, not curative, in almost all
cases of intraspinal hydatidosis. Ac-
cording to this critical review of the
literature, CNS hydatidosis is there-
fore still a life-threatening condition,
in spite of all the advances in imag-
ing techniques and therapeutic meth-
ods. The most important factors in
prognosis are the localization of the
focus of infection, rupture and of the
cyst and dissemination of its content,
and treatment modality. At present,
surgical intervention preceded by
careful neuroradiological evaluation
remains the best surgical therapy, and
this plus adjuvant chemotherapy is
advocated in some cases as the gold
standard for therapy.
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Introduction

Although hydatidosis in the central nervous system
(CNS) and its coverings is very rare, it is still a serious
problem in the infested countries. Echinococcosis is
caused by the larval stage of the tapeworm Echinococcus
granulosus (cystic hydatid disease), Echinococcus multi-
locularis (alveolar hydatid disease), Echinococcus vogeli
(polycystic type), or Echinococcus oligarthus [64, 89].
However, the first two types are of clinical importance in
humans and can occur in the viscera, particularly liver
(60-75%) and lung (15-30%) [99]. In 50-75% of cases,
CNS hydatidosis is found in the pediatric and adolescent
age groups [30]. In these age groups, CNS hydatidosis
can be associated with involvement of other organs or
may be an isolated infestation of the CNS and its cover-
ings. Only embryos that succeed in passing through the
filtering barrier systems in the liver and lung reach the
brain or spinal cord by way of the systemic circulation
[89]. Once the hexacanth embryo has arrived in the tar-
get organ, it will form a hydatid cyst because of the ideal
conditions for growth of such a cyst.

It has been mentioned that hydatid disease is located
in the intracranial cavity in only 0.5-3% of all cases [11,
24, 25, 28, 30, 32, 40, 54, 61, 74]. In a similar fashion,
intraspinal involvement is also uncommon, being found
in 0.5-2% of all cases of hydatidosis [4, 58, 77, 89]. In
clinical practice, children with hydatid cysts of the CNS
and its coverings are frequently seen by neurosurgeons,
pediatric neurologists and spine surgeons, especially in
agricultural parts of the world, and in these especially
where sheep rearing is widespread. At present, it is one
of the most important helminthic diseases in Turkey, as it
is a serious cause of public health and economic prob-
lems [11, 15, 94, 98, 99, 100, 102, 103].

In a recent comprehensive review of the reports on
CNS hydatid disease from Turkey, Altinérs et al. [11]
discovered 458 cases, including 219 cases that were the
subjects of cooperative study. However, adult and pediat-
ric patients were dealt with together. There is a need for
a critical evaluation of the disease in the pediatric and
adolescent age groups to provide information that will be
helpful in diagnostic and therapeutic strategies. This pa-
per focuses on the clinical, imaging, and therapeutic fea-
tures of CNS hydatidosis, with an emphasis on their
specificities in these age groups. This study is based on a
critical review of Turkish cases (119 with intracranial
hydatid cysts and 18 with intraspinal hydatid cysts) pub-
lished during the last century.

Clinical materials and methods

For this study all reports so far published by Turkish authors based
at different centers in Turkey were reviewed. I conducted a search
in Index Medicus and its recognized database Medline, which in-

dexes papers from peer-reviewed scientific publications, national
and international library periodicals, and congress proceedings, as
the basis of this review. To be included in this literature survey
analysis, patients had to have been younger than 21 years when
they were diagnosed with hydatid disease of the CNS and/or its
coverings. Papers involving hydatid cysts of other organs, includ-
ing the infratemporal fossa and the orbita, were excluded.

Regarding the type of paper, articles included in “Viewbox”
and “Short report” sections were classed as “Case reports.” On the
other hand, articles describing imaging features of CNS hydatido-
sis and appearing under the rubric “Pictorial Essay” were classed
as “Review” articles. As a general rule, the earlier reports were
omitted if the data in them were also included in later publica-
tions. Duplicative publications and those giving no detailed data
on the patients were also excluded.

Results

The information on this type of cyst was derived from 88
articles, 33 of which were published in national Turkish
journals and 55 in international journals (Tables 1, 2) [1,
2,3,4,5,6,7,10, 11, 13, 14, 16, 17, 18, 19, 21, 22, 23,
25, 26, 27, 29, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42,43, 44, 45, 46, 47, 48, 49, 50, 52, 53, 54, 55, 56, 57,
58, 59, 60, 62, 63, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75,
76, 71,78, 79, 80, 81, 82, 83, 85, 86, 88, 90, 91, 93, 94,
99, 100, 103, 104, 105, 106, 107, 108, 109, 110, 111]. In
most of these papers, the hospitals concerned are the ma-
jor regional referral centers for hydatid disease in Tur-
key. In this retrospective study, the numbers of articles
produced by Turkish authors on CNS hydatidosis were
found to have risen tremendously during the study peri-
od. Of all publications on CNS hydatidosis, 60 (68%)
were published between 1991 and 2002, and 63% of the
papers were case reports, as expected. When classified
by localization of the hydatid disease, these articles fell
into three main groups: about intracranial disease
(n=62), about intraspinal disease (n=19), and about both
(n=T7). They are shown according to year of publication,
number of authors, institutions, type of cystic lesion and
type of study (letter, abstract, case report, clinical series,
review) in Table 3. The rate of articles per author has in-
creased from 3.4% to 4.1% since 1991. Despite the in-
herent limitations, this type of study indicates that the in-
cidence of hydatid disease has not decreased in Turkey
over recent years. Even though it is an intuitive conclu-
sion, in addition to which there are reports of cases with
insufficient information in the literature, I believe that
many patients have been treated for CNS hydatidosis
without their cases being reported in any scientific publi-
cation or at any scientific meeting in Turkey. At the pres-
ent time, most neurosurgeons and neuroradiologists in
Turkey have clinical experience in the diagnostic and
therapeutic aspects of hydatid disease. In the cases re-
viewed in this study, hydatid disease was caused by in-
festation by larvae of the tapeworm Echinococcus gran-
ulosus in all cases with intracranial or intraspinal in-
volvement. We present the results of our literature re-
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Table 1 Two hundred fifty-two pediatric and adolescent patients with intracranial hydatid cyst reported by Turkish authors in national
and international journals during the last century. NS not stated

Reference  No. of Institutions/city Year of Type of cyst Total
authors publication

Solitary cyst Multiple cyst

[18] 1 Ankara Numune State, Ankara 1944 1 - 1
[90] 1 Istanbul University, Capa, Istanbul 1961 4 - 4
[42] 2 Bakirkdy State, Istanbul 1962 1 - 1
[81] 3 Haydarpasa Numune State, Istanbul 1968 1 - 1
[91] 2 Hacettepe University, Ankara 1968 3 - 3
[54] 4 Istanbul University, Capa, Istanbul 1975 NS NS NS
[38] 3 Ankara University, Ankara 1979 1 - 1
[74] 6 Hacettepe University, Ankara 1979 NS NS NS
[93] 5 Atatlirk University, Erzurum 1983 1 3 4
[75] 4 Hacettepe University, Ankara 1984 1 - 1
[43] 4 Ankara Numune State, Ankara 1986 1 - 1
[6] 5 Sami Ulus State, Ankara 1986 1 -
[39] 4 Ankara University, Ankara 1986 1 - 1
[21] 5 Istanbul University, Capa, Istanbul 1987 1 - 1
[37] 2 Ankara University, Ankara 1988 1 - 1
[46] 5 Hacettepe University, Ankara 1989 - 2 2
[78] 3 Erciyes University, Kayseri 1989 - 1 1
[36] 3 Hacettepe University, Ankara 1989 1 - 1
[40]a 4 Ankara University, Ankara 1989 NS NS 16 (+4)
[26] 4 Hacettepe University, Ankara 1991 - 1 1
[29] 5 Haydarpasa Military, Istanbul 1991 NS NS NS
[79] 4 Hacettepe University, Ankara 1991 - 1 1
[27] 5 Cukurova University, Adana 1991 NS NS 17
[25]b 5 Hacettepe University, Ankara 1992 NS NS 89 (+49)
[47]¢ 4 Hacettepe University, Ankara 1992 (1) - (1)
[55]d 6 Cukurova University, Adana 1992 1 (+3) - 1(+3)
[14] 3 Taksim State, Istanbul 1992 - 1
[67] 5 Istanbul University, Capa, Istanbul 1992 1 - 1
[109] 3 Erzurum Numune State, Erzurum 1993 1 - 1
[31] 4 Haydarpasa Military, Istanbul 1993 - 1 1
[34] 3 Ege University, [zmir 1993 17 2 19
[5] 4 Cukurova University, Adana 1994 - 1 1
[33] 4 Selcuk University, Konya 1994 - 1 1
[22]¢ 4 Istanbul University, Capa, istanbul 1994 2) - 2)
[73] 1 Marmara University, Istanbul 1994 3 1 4
[88] 5 Erciyes University, Kayseri 1994 1 - 1
[23] 2 Dokuz Eyliil University, [zmir 1995 1 - 1
[10] 6 Ankara Social Security, Ankara 1995 1 2 3
[52]f 5 Atatiirk University, Erzurum 1995 9 (+1) 1 (+3) 10 (+4)
[35] 4 Ege University, zmir 1995 1 - 1
[106] 4 Inonii University, Malatya 1996 1 - 1
[19] 3 Ankara Numune State, Ankara 1996 1 - 1
[62] 3 Bakirkdy State, Istanbul 1996 1 - 1
[85]¢ 1 Ege University, Izmir 1996 (1) - (D)
[103] 3 Hacettepe University, Ankara 1997 - 1 1
[32] 4 Istanbul University, Cerrahpasa, Istanbul 1997 3 - 3
[44] 5 Hacettepe University, Ankara 1997 1 1 2
[69] 6 Istanbul University, Capa, Istanbul 1997 2 1 3
[105] 5 Ankara University, Ankara 1998 - 1 1
[104]h 2 Ankara Social Security, Ankara 1998 2 (D 2 (+1)
[110] 3 Yiiziincii Y1l University, Van 1998 - 1 1
[86]i 4 Ege University, [zmir 1998 NS NS 5(+1)
[100]) 2 Adnan Menderes University, Aydin 1998 (1) (1) 2)
[111] 2 Ankara University, Ankara 1998 1 - 1
[60]k 3 Ege University, Izmir 1999 2 (+18) 1(+2) 3 (+20)
[66] 4 Dicle University, Diyarbakir 1999 - 1 1
[63] 6 Erciyes University, Kayseri 1999 1 - 1
[108] 2 Uludag University, Bursa 1999 1 - 1
[11] 4 Baskent University, Ankara 2000 NS NS NS
[2] 5 Numune State, Ankara 2000 - 1 1
[99] 1 Adnan Menderes University, Aydin 2001 NS NS NS
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Table 1 (continued)

Reference  No. of Institutions/city Year of Type of cyst Total
authors publication
Solitary cyst Multiple cyst
[50] 5 Ondokuz Mayis University, Samsun 2001 1 - 1
[56] 6 Dicle University, Diyarbakir 2001 1 - 1
[13] 1 Erzurum Social Security, Erzurum 2001 - 1 1
[76] 3 Dicle University, Diyarbakir 2001 - 1 1
[71] 7 Inénii University, Malatya 2001 1 - 1
[80] 4 Bakirkdy State, Istanbul 2001 1 - 1
[70]! 11 Istanbul University, Capa, Istanbul 2001 21 (+7) 1 (+1) 22 (+8)
[57]m 6 Dicle University, Diyarbakir 2001 (1) - (D)
Total 96 29 252

2 Because 4 of 20 cases reported by the authors had already been
described by Gokalp et al. [38], Aksiiyek et al. [6], Gokalp et al.
[39], and Gokalp and Erdogan [37] earlier, only 16 cases were
considered in order to avoid an overlap

bBecause 9 of 98 cases reported by the authors had been described
by Tevriiz and Bertan [91], Ozgen et al. [74], Iplik¢ioglu et al.
[46], Gedikoglu et al. [36], Cataltepe et al. [26], and Peker et al.
[79] earlier, only the remaining 89 cases were considered

¢ The same patient as reported by the authors had been published
by Giirgay et al. [43] previously

d Of the cases reported by the authors, 3 had already been de-
scribed by Cetinalp et al. [27]

¢ Of the cases reported by the authors, 1 had been described by
Tarcan [90] and the other 1 had been described by Canbolat et al.
[21] previously

f Out of cases reported by the authors, 4 had already been de-
scribed by Tiimer et al. [93]

g Same case reported by the authors had been published by Ersahin
et al. [35] previously

hBecause 1 of 3 cases reported by the authors had been described
by Altinors et al. [10] earlier, 2 cases were considered

i Out of cases reported by the authors, 1 had already been de-
scribed by Ersahin et al. [35] and Sener [85]

3 Out of cases reported by the authors, 1 had been described by
Talaslioglu et al. [88] and the other 1 had been described by Tur-
gut et al. [103] previously

kBecause 20 of 23 cases reported by the authors had already been
described by Ersahin et al. [34] earlier, 3 cases were considered
Because 8 of 30 cases reported by the authors had been described
by Tarcan [90], Canbolat et al. [22], and Onal et al. [69] earlier on-
ly the remaining 22 cases were considered

m Same patient reported by the authors had been published by
same authors [56] previously

Table 2 Twenty pediatric and adolescent patients with intraspinal hydatid cyst reported by Turkish authors in national and international

journals during the last century

Reference  No. of Institutions/city Year of Type of cyst Total
authors publication
Solitary cyst Multiple cyst
[82] 1 Ankara University, Ankara 1947 - 1 1
[83]2 1 Ankara University, Ankara 1948 - (D (D)
[59] 1 NS, Istanbul 1958 - 1 1
[41] 1 Bakirkdy State, Istanbul 1968 - 1 1
[77] 4 Hacettepe University, Ankara 1984 - 3 3
[7] 5 izmir State, zmir 1989 NS NS NS
[58] 5 Ankara Numune State, Ankara 1989 NS NS NS
[107] 6 Bezm-i Alem Valide Sultan, Istanbul 1989 1 - 1
[72] 4 Atatiirk University, Erzurum 1990 - 1 1
[4] 5 Hacettepe University, Ankara 1991 1 - 1
[68] 9 Istanbul University, Capa, Istanbul 1992 NS NS NS
[73] 1 Marmara University, Istanbul 1994 - 1 1
[1] 5 Bayindir Medical Center, Ankara 1996 - 1 1
[32] 4 Istanbul University, Cerrahpasa, Istanbul 1997 1 - 1
[94] 1 Adnan Menderes University, Aydin 1997 NS NS NS
[49] 3 Ege University, [zmir 1998 - 1 1
[17] 3 Ankara University, Ankara 1998 - 1 1
[481° 8 Ege University, izmir 1998 2(+1) - 2(+1)
[16] 5 Gazi University, Ankara 2000 - 1 1
[3] 4 Taksim State, Istanbul 2001 - 1 1
[45] 4 Istanbul University, Cerrahpasa, Istanbul 2002 1 - 1
[53] 4 Haydarpasa Numune State, Istanbul 2002 1 1
Total 7 13 20

2 Because the case described by the authors had already been reported by the same author [82] in another journal, this case was excluded
b Of the cases reported by the authors, one had already been described by Islekel et al. [49]
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Table 3 Number of journals and types of papers reporting on CNS hydatid cysts in the pediatric and adolescent age groups in Turkey

Type of journal Type of paper

National International Letter Abstract Case report  Clinical series Review
Intracranial hydatid cyst 19 43 1 4 43 12 2
Intraspinal hydatid cyst 11 8 - 5 11 2 1
Both 3 4 - - 1 3 3
Total 33 (37.5%) 55 (62.5%) 1 (1%) 9 (10%) 55 (63%) 17 (19%) 6 (7%)

view on CNS hydatidosis in Turkey; we differentiate be-
tween intracranial hydatid cysts and intraspinal hydatid
Ccysts.

Intracranial hydatid cysts

So far, there have been 252 reported pediatric and ado-
lescent cases of intracranial hydatid cyst in total. Howev-
er, in keeping with our inclusion/exclusion criteria, only
119 of these patients were considered for further analy-
sis, and the remaining 133 cases, for which the data were
incomplete, were excluded [11, 23, 25, 27, 29, 40, 44,
54,73, 74, 86, 99, 104]. Thus, there were 67 male (56%)
and 52 female (44%) patients. Solitary cysts were diag-
nosed in 92 patients (77%) and multiple cysts in the re-
maining 27 (23%). Of those with multiple involvement,
15 patients were reported to have numerous cystic le-
sions [14, 33, 35, 44, 46, 60, 66, 70, 73, 76, 79, 91, 111].
The youngest patient was a 2-year-old boy, and the mean
age at the time of diagnosis was 10.8 years (Table 4).
The locations of the intracranial cysts are noted in Ta-
ble 5. Of the total of 259 intracranial cysts in pediatric
and adolescent age groups, only 13 (5%) were localized
in the extradural space. Characteristically, there were no
specific signs and the symptoms varied widely from pa-
tient to patient, depending on the location and type of the
cystic lesion. Interestingly, 4 patients had been reported
as “stroke victims” owing to embolization of echinococ-
cal material [56, 57, 88, 100, 101, 105] and 3 with the
symptoms affecting the extrapyramidal system, as hav-
ing a “movement disorder” because of the anatomical lo-
calizations of the cysts [35, 43, 47, 81, 85]. Other diag-
nostic studies, such as X-ray films, pneumoencephalog-
raphy, ventriculography, angiography, scintigraphy, and
electroencephalography, were used in patients with intra-
cranial hydatid cysts in earlier years. In the last two de-
cades, however, CT scanning and MRI have proved to be
the best imaging methods for diagnosis. A search for the
presence of hydatid cysts in other body regions disclosed
extraneural involvement in 30 patients (25%), and the
sites of extraneural involvement reported are given in
Table 6 [2, 5, 10, 18, 32, 34, 50, 57, 60, 62, 63, 66, 69,
70, 88, 93, 103, 105, 106, 108]. One patient with system-
ic organ involvement died before surgical intervention

Table 4 Distribution of 137 cases of (CNS) hydatidosis in Turkey
by patient age

Group Childhood Adolescent Total
(0-16 years)  (17-20 years)
Intracranial hydatid cyst 105 14 119
Intraspinal hydatid cyst 12 6 18
Total 117 (85%) 20 (15%) 137

Table 5 Anatomical locations of intracranial hydatid cysts in 119
pediatric and adolescent cases found in the literature search?

Location of the cyst No. of No. of Percentage
all cysts  extradural of total
cysts

Cerebral hemispheres (n=208) 80.0
Frontal 32 -
Parietal 38 -
Temporal 6 -
Occipital 25 -
Frontoparietal 18 1
Frontotemporal 14 -
Parietotemporal 10 1
Parieto-occipital 31 -
Frontotemporoparietal 6
Parietotemporo-occipital 26 -
Thalamic 2 -

Ventricular system (n=33) 13.0
Lateral ventricle 21 -
Fourth ventricle 1 -
Aqueduct of Sylvius 8 -
Periventricular area 2 -
Not specified 1 -

Posterior cranial fossa (n=9) 3.5
Cerebellum 5 1
Pons 2 -
Cerebellopontine angle 2 2

Tentorium cerebelli (n=1) 1 - 0.5

Cranial base (n=4) 1.5

Sella turcica 1 1

Parasellar area 1 1

Retroclival 1 1

Basal cisterns 1 -
Skull (n=4) 4 4 1.5
Total 259 13 (5%) 100.0

2 Some patients had two or more than two hydatid cysts in the in-
tracranial cavity
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Table 6 Sites of extraneural
involvement in pediatric and
adolescent cases of CNS hyda-
tidosis with systemic involve-
ment (n=30)a b

Table 7 Recurrence and mor-
tality rates after different forms
of treatment in pediatric and
adolescent patients with intra-
cranial hydatid cyst (n=119)2

2Some patients had two or
more than two hydatid cysts in

Affected organ No. of cases with Total no. of cases
or system

Intracranial hydatid cyst Intraspinal hydatid cyst
Liver 24 (2) 2 26 (2)
Lung 14 (2) 2 16 (2)
Hearte 5 - 5
Vessel 3 - 3
Kidneyd 7(1) 1 8 (1)
Pancreas 1 - 1
Spleen - 1 1
Not specified - 1(1) 1(1)
Total 54 (5) 7(1) 61 (6)

aSome patients had two or more than two hydatid cysts in the intracranial cavity
bThe values within the parentheses indicate the number of cases with multiple hydatid cysts
¢ One out of five cysts was localized in the paracardiac region
dOne out of seven cysts was localized in the suprarenal region

Treatment No. of cysts  Recurrence ~ Mortality
Surgical intervention alone (n=80)

Hydatid birth/total intact removal 119 4 4
Removal with rupture 31 7 3
Puncture with/without resection 12 4 3

Not specified 11 - -
Surgery plus chemotherapy (n=84)

Hydatid birth/total intact removal + mebendazole 17 - -
Hydatid birth/total intact removal + albendazole 37 - -
Removal with rupture + mebendazole 10 2 -
Removal with rupture + albendazole 7 - -
Puncture with/without resection + mebendazole 4 - -
Puncture with/without resection + albendazole 1 - -

Not specified 8 - -
Surgery plus radiotherapy (n=1)

Puncture with/without resection + radiotherapy 1 - -

No treatment (n=1) 1 - 1

Total 259 17 (14%) 12 (10%)

the intracranial cavity

was undertaken, and the diagnosis was made at autopsy.
A total of 259 cystic lesions in the intracranial cavity
were treated with some kind of surgical technique — hy-
datid birth or total intact removal, removal with rupture,
and puncture with or without resection. “Hydatid birth,”
also called Dowling’s technique, means removal of the
cyst by forcing saline solution around it (hydrostatic ex-
pulsion) [99]. This surgical technique was used for 119
(46%) of the reported cystic lesions (Table 7). In 31 pa-
tients with cystic lesions (12%), the cyst was ruptured
inadvertently during surgery. In the remaining 12 (5%)
cases the cyst was punctured, its content was aspirated,
the cystic cavity was irrigated with different topical dis-
infectants, and the cyst wall was excised (PAIR tech-
nique). Postoperatively, a shunt device was inserted for
treatment of hydrocephalus in 4 cases, of subdural effu-
sions in 1, and of porencephalic cyst in 1 [32, 34, 60, 70,

91]. Adjunctive drug therapy (mebendazole or albenda-
zole) was used in 84 cystic lesions for a variety of indi-
cations: rupture or puncture of the cyst during surgery,
systemic hydatid disease, inoperable cases with multiple
cysts. Some patients treated with the hydatid birth tech-
nique for expulsion of intact cysts had received antihel-
minthic agents for these indications. However, in the
case of 12 cysts in 4 of the patients, it is difficult to un-
derstand why chemotherapy was administered. In this se-
ries, secondary infection of hydatid cysts, i.e. “infected”
hydatid cysts, was observed in 3 cases, making it an un-
usual finding [33, 73, 103]. Recurrence was reported for
17 cystic lesions (7%) at different times after surgery. In
only 1 patient was a combination of surgery and radio-
therapy used. Overall, 14% of the patients suffered re-
currences of the infection. There were 12 deaths in pa-
tients with intracranial hydatid cysts, giving an overall
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Table 8 Anatomical location

of intraspinal hydatid cysts in Location of the cyst No. of No. of Total of Percentage
18 pediatric and adolescent extradural cysts subdural cysts cysts of total
cases found from the literature -
searcha b Cervical 1 - 1 35
Thoracic 14 (4) 1 15 (4) 50.0
Thoracolumbar 1 - 1 35
Lumbar 9(2) 1(D) 10 (3) 33.0
Sacral 2(1) 1 3(1) 10.0
Total 27 (7) 3(1) 30 (8) 100.0
2 Some patients had two or more than two hydatid cysts in the intracranial cavity
bValues in parentheses indicate the number of cases with multiple hydatid cysts
Table 9 Recurrence and mor- -
tality rates after different forms Treatment No. of cysts Recurrence Mortality
of treatment in pediatric and . -
adolescent patients with intra- Surgical intervention alone (n=6)
spinal hydatid cyst (n=18)2 Hydatid birth/total intact removal 3 - -
Removal with rupture 3 1 -
Not specified 3 - -
Chemotherapy alone (n=1)
Albendazole 1 - -
Surgery plus chemotherapy (n=10)
Hydatid birth/total intact removal + mebendazole 5 - -
Hydatid birth/total intact removal + albendazole 3 - -
Removal with rupture + mebendazole 1 - -
Removal with rupture + albendazole 5 2 -
Not specified 5 1 -
aSome patients.had two or No treatment (n=1) 1 - 1
more than two intraspinal hy- Total 30 4 (22%) 1 (6%)

datid cysts

mortality rate of 10% (12 of 119). The average length of
follow-up was 82.6 months.

Intraspinal hydatid cysts

To date, the total number of reported cases of intraspinal
hydatid cyst is 20, but only 18 of the papers were found
to be eligible for the study when the inclusion and exclu-
sion criteria were applied. The data in the remaining pa-
pers were incomplete and the cases in these were exclud-
ed [7, 45, 58, 68, 83, 94]. There were 11 male (61%) and
7 female (39%) patients. Table 4 lists patients with this
disease by age group. In the present study, the youngest
case was a 6-year-old boy and the mean age at onset was
13.9 years. For diagnostic purposes, X-ray films were
taken in all patients reported, CT scanning with/without
myelography in 5 patients, and MRI in 7 patients. Extra-
neural involvement was present in only 3 patients, and a
total of seven organs were affected (Table 6) [1, 4, 48].
Detailed information on lesion location was available for
18 of the patients reported (Table 8). At presentation, al-
most all extradural cysts were associated with vertebral
and paraspinal involvement. Solitary cysts were diag-

nosed in 6 patients (33%), and multiple cysts in the
remaining 12 (67%). Out of 12 cases with multiple in-
volvement, 8 were reported to have numerous cystic
lesions [1, 16, 41, 49, 72, 73, 77]. Chemotherapy was ad-
ministered for 63% of the cystic lesions. As seen in Ta-
ble 9, intraspinal cysts recurred in 22% of patients and
the overall mortality rate was 5.5%. In the current study,
one of the things that I found distressing was that most
of the reported patients with intraspinal cysts had had
previous operations for hydatid disease. The average
length of follow-up was 17.1 months.

Discussion

Hydatidosis is most widespread in the Middle East (Leb-
anon, Syria, Palestine, Kuwait, Egypt, and Libya), Aus-
tralia, New Zealand, Latin America (Argentina, Uru-
guay, and Paraguay), Central Europe, South Africa, and
the Mediterranean countries (Spain, France, Italy,
Greece, and Turkey) [99]. In Turkey, there are several
factors known to exacerbate the problem of hydatidosis:
the presence of numerous stray dogs, the high proportion
of the population that is involved in farming and breed-
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ing livestock, the infringements of sanitary regulations
during the Muslim Festival of Sacrifice, the fact that
livestock is slaughtered without veterinary supervision,
and the absence of detailed prevalence studies in spite of
the obligation to report new cases to the Turkish Minis-
try of Health and Social Assistance [12]. As a result, this
condition causes severe economic losses through:

1. The high financial costs of medical and surgical treat-
ment for the infected persons

2. The total costs of the human disability caused by the
disease

3. Occupational losses during infected persons’ hospital-
ization and recovery

4. Loss of the infected organs of livestock [84].

More recently, Altindrs et al. [11] mentioned that: “The
clinical behavior of the disease is aggressive and is re-
garded as a potential malignancy.” Actually, CNS hyda-
tid cysts are still diagnostically and therapeutically chal-
lenging lesions despite our encouraging experience in
most cases. According to many earlier reports, it is more
common in children and adolescents than in adults, and
the cyst takes several years to grow large enough to start
compressing the surrounding structures [11, 30, 89, 99].
Characteristically, there is a preponderance of males and
of children, because these groups associate more closely
with animals than do females and adults, as seen in this
meta-analysis. Basically, the cystic lesions can be single
or multiple, and the wall of the hydatid cyst has three
layers that can be distinguished on pathological exami-
nation: pericyst, ectocyst, and endocyst [89]. Daughter
cysts, which may contain “hydatid sand” consisting of
free scolices and fluid, develop from scolices [89]. The
clinical course of hydatid disease of the CNS in children
and adolescents simulates that of a slow-growing space-
occupying tumor mass. According to the localization of
hydatid cysts, it is possible to discuss CNS hydatidosis
under two main headings: intracranial hydatid cysts and
intraspinal hydatid cysts.

Intracranial hydatid cysts

Intracranial hydatid cyst presents with different clinical
pictures depending on the involvement of intracranial
structures. When a hydatid cyst reaches a considerable
size, the clinical symptoms it causes depend on the age
of the patient and the location of the cysts. Despite the
large size of these cysts and their considerable mass ef-
fect, patients remain in remarkably good condition, with
relatively little neurological deficit [61]. In contrast to
focal neurological signs, such as hemiparesis and epilep-
tic seizure, in adults, in children and adolescents the clin-
ical picture usually includes the cardinal symptoms of
increased intracranial pressure (IICP): headache and

vomiting are the most common. On the other hand, clini-
cal manifestations related to movement disorders and oc-
clusive cerebrovascular diseases are extremely uncom-
mon [47, 100, 103].

Hydatid disease of the CNS is most commonly locat-
ed in the supratentorial region involving the territory of
the middle cerebral artery, owing to the embolic nature
of the infection, as seen in the present study. In pediatric
or adolescent patients with otherwise unexplained multi-
ple intracranial hydatidosis, the possibility of arterial
embolism should be considered [96, 100, 103]. Infraten-
torial intraventricular and brain stem hydatid cysts have
occasionally been reported from Turkey, including
1 case in the fourth ventricle, 2 in the pons and 3 in the
aqueduct of Sylvius [2, 10, 37, 78, 79, 108]. In some pa-
tients, hydatid cysts have occupied two or even three ce-
rebral lobes, but this fortunately had no negative effect
on complete removal of the cysts. Moreover, extradural
infestation caused by intracerebral cysts or by direct ex-
tension from calvarium is infrequently encountered [95].

Skull radiographs show the effects of IICP, such as
thinning of the vault and diastases of sutures, in children
and adolescents. In the pre-CT era, ventriculography and
angiography were used in CNS hydatidosis, with low di-
agnostic specificity. At that time, angiography replaced
air studies in the investigation of intracranial lesions. To-
day, in most patients the cystic lesions are diagnosed by
CT scanning and/or MRI. These generally reveal a char-
acteristic round, well-defined unilocular cystic lesion
containing fluid with absorption values similar to that of
CSF [5, 8, 9, 11, 31, 51, 85, 86, 89, 103, 104, 111]. Sin-
gle cysts are found in the vast majority of patients, but
multiple cysts can result from surgical, spontaneous, or
traumatic rupture of a viable primary lesion [96, 100,
103]. Generally, they cause significant ventricular distor-
tion and shifting of the midline structures. CT and MRI
imaging have improved the diagnosis and also allowed
better surgical planning of the cortical incision for evac-
uation of these lesions. In this sense, it is very important
to determine the most superficial part of the cyst to the
bone so as to reduce the risk of cyst rupture and contami-
nation of the surrounding tissues by its content during
operation and follow-up of patients in whom a cyst may
have been ruptured during the surgical intervention [10,
54].

Differential diagnosis of a hydatid cyst against other
cystic lesions, such as arachnoid cyst, porencephalic cyst
and cystic tumors, is not difficult when the imaging fea-
tures of these lesions are well known to both radiologists
and neurosurgeons. There is no doubt that the diagnostic
procedure of choice is MRI in these cases. Recent re-
ports in the literature have described the MRI findings of
CNS hydatidosis [2, 5, 11, 9, 35, 51, 85, 86, 89, 103].
Magnetic resonance imaging scans provide additional in-
formation about the layers of the cyst and the cyst con-
tent, which cannot be seen on CT [89]. Typically, the en-
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docyst is also visible as a hyperintense rim on TI-
weighted MRI [86, 89]. The pericyst seen on T2-weight-
ed MRI as a hypointense rim shows contrast enhance-
ment following i.v. administration of contrast medium,
owing to its rich vascularization [85, 86, 89].

The treatment of hydatidosis is necessarily surgical,
aimed at removal of the cysts intact without spillage of
their content, and the resection should be as radical as
possible because it may result in an anaphylactic reac-
tion with circulatory collapse and cardiac arrest. In the
current survey study, all but 1 of these children and ado-
lescents had been operated on for extraneural hydatidosis
in other clinics either before or after the neurosurgical
intervention. In principle, preoperative diagnosis of hy-
datid disease is essential, because rupture and dissemina-
tion of the cyst may result in recurrence and even death.
The Dowling-Orlando technique classically requires (1)
a wide osteoplastic flap; (2) exposure of the cyst by a
wide incision; (3) an inclined position of the head; and
(4) saline irrigation by means of a rubber catheter [24,
73].

Another technique used in problematic cases is the
tapping procedure, i.e. puncture with a needle followed
by aspiration during surgery (PIAR technique). For ex-
ample, in the case of deep-seated and tightly surrounded
cysts that cannot be expelled by irrigation, the entire
content of the cyst is aspirated and the collapsed cyst is
lifted away. Although the area of spillage is irrigated
with a scolicidal solution to prevent anaphylactic com-
plications and recurrences, each puncture invariably
leads to some spillage of the contents into the operative
field, and cyst recurrences are very dangerous. The re-
sults of surgical treatment depend on several factors, in-
cluding the location, size, and multiplicity of the cysts
[34, 73, 93]. Unlike Ciurea et al. [28], I strongly believe
that giant cysts with a thick wall are no more difficult to
remove than smaller ones, which are prone to rupture.
Furthermore, it is considered that patients with multiple
cysts have high morbidity and mortality rates owing to
the number of surgical interventions needed to remove
all their cysts, but these patients frequently tolerate mul-
tiple surgical procedures [103]. The ratio of cysts to pa-
tients was 2.2, and the recurrence and mortality rates for
intracranial hydatid cysts were 14% and 10%, respec-
tively. Although it is rarely possible to expel a cyst intact
from an extradural localization in the CNS without rup-
turing it, its rupture into this space fortunately does not
inevitably lead to a severe anaphylactic response, in con-
trast to widespread subarachnoid dissemination.

In the postoperative period, subdural effusions and
porencephalic cysts can occur as a complication in chil-
dren and adolescents [32, 34, 60, 70, 91]. The shunting
procedure is a technique used when postoperative
CT/MRI shows ventricular dilatation, subdural effusion,
and/or porencephalic cyst. Similarly, long-term antiepi-
leptic therapy is required if the patient has a history of

preoperative convulsions [70, 99]. Another interesting
point in this survey is the presence of “infected” or
“complicated” hydatid cysts leading to a misdiagnosis of
cystic tumor [33, 73, 101].These solid lesions can be
called “chitinomas,” for a pathological description of
acellular eosinophilic material with focal necrosis. Pe-
ripheral irregular, large homogeneous, multiple puncti-
form, or scattered calcifications are found in the majority
of patients [101]. Although it is not easy to disclose the
source of infection in these cases, a broad-spectrum anti-
bacterial treatment is advocated for secondary infection.

The chemotherapy of human hydatid disease could be
of great importance in patients with inoperable cysts or
multiple cysts and in those who are unfit for surgery or
may be suffering from recurrent disease [10, 11, 32, 34,
60, 70, 73, 87, 92, 96, 97, 102, 103]. Antihelminthic
agents for the medical treatment of hydatid disease in
both types of echinococcosis in humans as an adjunct to
surgical intervention are mebendazole and albendazole
[11, 32, 34, 60, 65, 87, 92, 97]. In 1988, Todorov et al.
[92] reported a patient with multiple hydatid cysts who
was successfully treated with albendazole. Consideration
of the effects of both these drugs in the management of
CNS hydatidosis reveals that so far their use has been
successful in recurrent cases insofar as they have led to
regression or arrest of growth of echinococcal lesions,
probably by interfering with uptake of glycogen by the
cestodes [33, 69, 80, 87]. I think that further randomized
studies are now needed so that information allowing a
correct decision on the role of these chemotherapeutic
agents in CNS hydatidosis can be won.

Intraspinal hydatid cysts

Intraspinal hydatidosis differs from the condition with
intracranial cystic lesions in that it is microvesicular and
invasive in nature, which suggests the presence of a ma-
lignant disease [89]. It is possible that the mechanism of
dissemination of the larvae resulting in spinal involve-
ment involves the portal system in the majority of cases.
In the bone, hydatid disease expands relatively slowly
and asymptomatically, destroying the bone as a tumor
does, as a result of “endogenous” vesiculation (formation
of daughter cysts within the parent cyst) [102]. Never-
theless, it differs from the disease in soft tissue in that
growth occurs along the lines of least resistance, i.e.,
along the intratrabecular spaces, with the formation of
diverticulated cysts [20]. This results in dilatation of the
bony spaces of the spongiosa and resorption of cancel-
lous bone [20]. Then, in the extraosseous stage of hyda-
tid infection, known as “exogenous” vesiculation, nu-
merous cysts are formed in the extradural and paraspinal
regions, causing impingement on nerve roots and the spi-
nal cord [102]. In clinical practice, these cysts become
manifest as radicular pain associated with objective sen-
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sory and motor disturbances and local tenderness at the
level of the involved vertebrae in childhood and adoles-
cence. In brief, the disease begins in the vertebral body
and is usually diagnosed when complications caused by
nerve root and spinal cord compression appear, as they
do in most cases [77, 94].

In hydatidosis involving the spine, extension into the
extradural space or paraosseous soft tissues may not be
detected by spine radiograph and its radiological fea-
tures are not pathognomonic, being indistinguishable
from those of a tumor or infection of the bone. There-
fore, it was confused with spinal tuberculosis and bru-
cellosis and also with spinal neoplasms in Turkey in ear-
lier years [77, 94]. Computed tomography scanning and
MRI have been the most reliable diagnostic methods for
the past 10-20 years. The imaging features of intraspi-
nal hydatid cyst usually comprise multiple spherical le-
sions with clearly defined borders, containing fluid that
is similar to CSF in intensity CSF on both CT and MRI
[1, 11, 16, 17, 44, 51, 94, 102]. At present, the imaging
technique of choice is MRI, since it allows early diag-
nosis of spinal cord compression and more accurate lo-
calization of intraspinal and paraspinal infestation if
multiplanar images are taken [102]. With the use of
MRI, it is possible both to detect the exact anatomical
location of the lesion and to show the viability of the
hydatid cysts [51, 103]. On T2-weighted images, a cys-
tic lesion has a high intensity, and a decrease in hyperin-
tensity indicates a dead cyst [51]. Thus, a decreased sig-
nal in this sequence is a characteristic indicator of a
dead cyst. Furthermore, the layers of the cyst can only
be demonstrated by MRI, and the pericyst may show en-
hancement after contrast material administration owing
to its rich vascularization [89].

Surgical decompression and chemotherapy are the
principal forms of treatment in pediatric and adolescent
cases of intraspinal hydatidosis. Interestingly, endoscop-
ic spinal surgery was also prescribed as an option for the
treatment of intraspinal hydatid cysts in 1996 [1]. Unfor-
tunately, the recurrence rate of these lesions is high, and
antihelminthic agents are recommended for at least
1 year after a neural decompression procedure [16]. The
recurrence and mortality rates for intraspinal hydatid
cysts were 22% and 6%, respectively, in the patients re-
ported in the papers reviewed for this study. In a previ-
ous extensive review from Turkey, I found that recur-
rence rates were 5% and 34% in patients treated by sur-
gery plus chemotherapy and by surgery alone, respec-
tively [94]. Antihelminthic drugs are currently being
used more often for recurrence, systemic involvement,
intraoperative rupture or puncture, poor suitability for
surgery, and prophylaxis [10, 11, 32, 94, 97]. Recently,
Baykaner et al. [16] reported on a child with a viable re-
sidual hydatid cyst that was cured with albendazole on
control MRI. In fact, it is worthy of note that patients at
high risk for intraspinal hydatidosis should be subjected

to long follow-up to allow diagnosis and treatment of
disease recurrence at an early stage.

Another important fact drawn to my attention by the
current meta-analysis is that the number of authors per
article has increased markedly in Turkey in recent years
owing to the proliferation of senior authors in the major
regional referral centers. Certainly, senior authors’ intel-
lectual contributions have an important role in coau-
thored papers on this subject. For this reason, multiau-
thor publications have become more common in the re-
cent medical literature. A further reason for this is
thought to be the development of the interdisciplinary
team approach in the past decade.

Conclusions

According to the results of this survey study, the optimal
management strategy (Fig. 1) for a child or adolescent
with CNS hydatidosis will depend on whether any of the
following is/are present

Multiple cysts

Cysts ruptured during surgery
Punctured and aspirated cysts
Inoperability

Bone involvement

Systemic involvement
Recurrence

Nounkwn e

Although the current surgical management of hydatid
disease essentially has not greatly changed, some en-

CNS hydatidosis in children and adolescents

!

Imaging studies (CT/MRI)
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Sygernic |, 2ome IMunlpncnv \nopercbi\rlyl ;é'%éc
Surgical management
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|I?ecurrence aspiration rupture
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Chemotherapy (albendazole/mebendazole)

Fig. 1 Algorithm depicting the imaging and treatment manage-
ment pathways for central nervous system (CNS) hydatidosis in
pediatric and adolescent patient groups
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couraging results obtained with chemotherapy have start-
ed to appear in the recent literature. Conclusions based
on scientific publications by Turkish authors on clinical,
imaging, and therapeutic features of CNS hydatidosis in-
clude the following notions.

1. Turkey is one of the countries where hydatidosis
caused by the Echinococcus granulosus strain is a
common parasitic disease in the pediatric and adoles-
cent age groups.

2. The numbers of biomedical publications produced by
Turkish authors on hydatid disease of the CNS and its
coverings have risen tremendously over recent years
even allowing for overlapping publications with the
same data reported by the same or different authors.

3. Specific symptoms are decidedly lacking in pediatric
or adolescent hydatidosis cases, and a diagnosis of
hydatid disease was never suspected at presentation
in any of the patients reported in the papers reviewed
for this study. Therefore, a high index of suspicion is
required to diagnose this condition.

4. Since the advent of the CT scan and later of MRI,
therapeutic strategies have become well documented
in the literature. In the vast majority of cases, both
preoperative diagnosis and response to chemotherapy
are best monitored by serial imaging studies.

5. In fact, the evaluation of any patient with intracranial
cystic lesions should include the diagnostic probabil-
ity of parasitic disease. For this reason, it should be
kept in mind when a child or adolescent presents
with the symptoms of IICP, spinal cord compression,
or progressive myelopathy, especially in areas where
parasitic disease is endemic, as it is in Turkey.

6. The intracranial form of the disease is usually seen as
one single cyst, and multiplicity is more common
feature of vertebral echinococcal cysts than of intra-
cranial ones. The possibility of recurrence must al-
ways be kept in mind, particularly in patients with in-
traspinal involvement by hydatid disease.

7. Whole-body screening for systemic hydatidosis with
CT scanning and ultrasonography is a useful combi-
nation both for achieving a correct diagnosis and for
the planning of appropriate treatment.

8. Complete removal of the cysts intact without rupture
remains the best surgical therapy, and surgery plus
adjuvant chemotherapy is advocated as the gold stan-
dard of therapy. In cases with multiple cysts caused
by parasitic embolism, however, surgical removal of
the primary source is also very important as it is the
only way of preventing recurrences.

9. During the surgical intervention, everything should
be done to prevent spillage of cyst fluid because of
the danger of anaphylactic shock and the high recur-
rence rate following cyst rupture.

10. Chemotherapy should be also considered in compli-
cated intracranial and intraspinal hydatid disease, be-
cause of the increased risk of surgery. In general,
proper medical and surgical treatment are the key-
stones in the achievement of declining morbidity and
mortality in patients with CNS hydatidosis. With re-
gard to chemotherapy, however, further randomized
studies are necessary, with the aim of decreasing
morbidity and mortality in CNS hydatidosis.

11. As a rule, long-term follow-up is mandatory in each
case of CNS hydatidosis before any conclusion can
be drawn about the value of any diagnostic or thera-
peutic procedure.

12. The aforementioned data indicate the complexity of
the national and international problem posed by hy-
datidosis in Turkey, located as it is between Europe
and the Middle East, because its incidence is so high.
More importantly, they indicate the necessity for
close international collaboration among the countries
in the region, even though it is not (yet) so frequently
seen in some developed Western countries, because
of the increasing migration of large human groups
from parts of the world where it is endemic to areas
where it is not.
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