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Abst rac t

Hydatid cyst disease is a parasitic illness that is rarely loca-
ted in the brain. We present a case of a 26-year-old female
who complained of headache, nausea, and vomiting. The dia-
gnosis was intracranial hydatid cyst disease and was confir-
med with radiological and serological tests. Neurological exa-
mination revealed papilloedema and left-sided pyramidal
signs. She was operated on using the Dowling-Orlando tech-
nique. The cyst was removed without rupture, and therapy
was completed with albendazole for a period of four weeks.
In this article, we discuss the application of the Dowling-
Orlando technique, microsurgery, the Valsalva manoeuvre
and the positioning of the patient such that gravity could faci-
litate surgical removal of a giant cerebral hydatid cyst.

Key words: Dowling-Orlando technique, giant cerebral cyst,
hydatid disease. 

The Dowling-Orlando technique in a giant primary cerebral hydatid cyst: 
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CASE REPORT/OPIS PRZYPADKU

St reszczenie

B¹blowica jest chorob¹ paso¿ytnicz¹, która rzadko umiejsca-
wia siê w mózgu. Przedstawiono przypadek dotycz¹cy 26-let-
niej chorej, która skar¿y³a siê na ból g³owy, nudnoœci i wymio-
ty. Rozpoznanie b¹blowicy œródczaszkowej potwierdzono
w badaniach obrazowych i serologicznych. Pacjentka by³a
operowana z wykorzystaniem techniki Dowlinga i Orlando,
mikrochirurgii, manewru Valsalvy i u³o¿enia w taki sposób,
aby grawitacja u³atwi³a chirurgiczne usuniêcie z mózgu
olbrzymiej torbieli b¹blowca.

S³owa kluczowe: technika Dowlinga i Orlando, olbrzymia
torbiel mózgu, b¹blowica.

Introduction 

Hydatid cyst is a widespread zoonotic disease
which frequently involves the liver, lungs and, rarely,
the brain. It is also a specific condition for which man-

datory notification of healthcare authorities is necessa-
ry. The most common agent is Echinococcus granulosus,
which causes unilocular hydatid cyst formation [1,2].
A hydatid cyst consists of a hydatid sac (vesicle filled
with fluid) with a thin, adventitial layer (neural tissue
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reaction) that may contain scolexes scattered in a lim-
pid fluid [3].

Involvement of the central nervous system (CNS)
can be observed in nearly 2-3% of hydatid cyst patients.
Therefore, most CNS hydatid cyst cases are secondary
conditions [4,5]. Cerebral hydatid cysts are generally
located in the irrigation area of the middle cerebral arte-
ry [6]. Hydatid cysts may become life-threatening if
ruptured during surgery after scolexes are scattered. The
condition may be accompanied by re-plantation, recur-
rence, anaphylaxis and chemical meningitis [5,7]. The
management of these cysts consists of surgical interven-
tion and medical treatment. The Dowling-Orlando tech-
nique is currently the most popular technique used in
surgical treatment of hydatid cysts. When the Dowling
technique is combined with microsurgery, large cerebral
hydatid cysts can be successfully removed without rup-
ture [8,9].

Case report

A 26-year-old female patient was referred to our 
clinic with complaints of headache, nausea and vomi-
ting that persisted for 4 weeks. Neurological examina-
tion of the patient showed bilateral papillae stasis and
hemiparesis at the left upper and lower extremities (2/5).
On the left side, the Babinski sign was present and 
deep tendon reflexes were brisk. Cranial computed
tomography (CT) demonstrated a 7 × 8 cm mass loca-
ted in the right parietal-occipital region. The lesion did
not take up any contrast agent. There was effacement of
the occipital horn of the ipsilateral ventricle with a midli-

ne shift to the left due to the presence of a giant hyda-
tid cyst (Fig. 1A). Upon magnetic resonance imaging
(MRI), a cystic mass located in the right parietal-occi-
pital region was present at a size of approximately 
7 × 8 × 9 cm with a regular border. The lesion was
hypointense on T1-weighted images (Fig. 1B), and
hyperintense on T2-weighted images (Fig. 1C). No pri-
mary focus was observed on thoracic CT, abdominal
ultrasonography or MRI. The serological testing for 
E. granulosus was positive.

Operative technique

Under general anaesthesia, the patient was placed in
the left lateral position. Wide, right fronto-parieto-
occipital craniotomy was performed to remove the cyst.

A large opening in the dura matter suitable for the
craniotomy was made. The surface of the cortex was
highly hyperaemic, and the cortex was very fragile.
Arachnoid dissection and sulcal incision were perfor-
med using a surgical microscope. The wall of the cyst
was exposed and then dissected from surrounding tis-
sues by careful microsurgical dissection. A soft catheter
was inserted between the cyst and the cerebral tissue.
Some warm hypertonic saline solution was provided
through the catheter to increase hydrostatic pressure.
A Valsalva manoeuvre was conducted with the help of
the anaesthesia team. The head of the operating table
was lowered so that gravity would have an effect. Slight
pressure and slow movements were applied to the adja-
cent tissues of the brain to remove the cyst without rup-
turing it. After removal of the cyst, hypertonic saline

Fig. 1. Axial computed tomography (A) and magnetic resonance images (B, C) showing an intra-axially located lesion with the density of cerebrospinal fluid

A                                                                      B                                                               C

The Dowling-Orlando technique in a cerebral hydatid cyst 



Neurologia i Neurochirurgia Polska 2010; 44, 3306

injection was applied to the new cavity. Then the dura
mater was sutured, and the operation ended. No post -
operative complication developed in the patient. A signi-
ficant improvement was observed in hemiparesis (4/5).
Postoperative CT and MRI did not reveal any residu-

al cystic tissue. Albendazole was administered as post -
operative prophylactic therapy for 4 weeks. 

Discussion

Cerebral hydatid cysts may not show any symptoms
until they reach a considerably large size. The most
effective method for treating these cysts is to remove the
cyst by surgical intervention. The goal is to remove the
cyst without rupturing it [1,3,10]. 

If the cyst ruptures during surgery, it may lead to
serious conditions that impact morbidity and mortality.
Various authors have indicated a rupture ratio during
surgical intervention of 0.3–53%. Recurrence is inevi-
table if a hydatid cyst ruptures [6,11]. El-Shamam et al.

observed that recurrence occurred in all ruptured cysts
[11]. The Dowling-Orlando technique can be safely
used in the surgical removal of giant hydatid cysts
[8,9,12,13]. Unfortunately, some difficulties may be
encountered. The surgeon must be very careful as the

Fig. 3. The cyst protruding from the brain (A); the rubber catheter inserted between the cyst and the brain (B); the cyst after removal (C); the residual cavity after remo-
val of the cyst (D) 

Fig. 2. Hypodense, irregular areas and hyperintense regions suggesting cystic
malacic changes on postoperative computed tomography (A) and magnetic
resonance imaging (B)
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Murat Altaş, Yurdal Serarslan, Ramazan Davran, Ömer Evirgen, Mustafa Aras, Nebi YIlmaz



Neurologia i Neurochirurgia Polska 2010; 44, 3 307

cortex and the dura matter may not exist between the
cyst walls and cranial vault after craniotomy. Many dif-
ferent microsurgical techniques and micro-instruments
are employed during dissection [14,15]. The technique
is considered as effective but also has considerable limi-
tations. It could be difficult to apply this technique in
patients whose cysts are in high-risk locations or where
no instrument can be used. Additionally, pre-operative
albendazole therapy may effectively reduce the tension
of an intracranial hydatid cyst [16]. Nevertheless, the
best operative approach may vary according to the size
and location of the cyst, as well as its relationship with
other neural tissues.

If the cyst is not under the cortex, it may be impossi-
ble to gain access to it without entering some neural tis-
sues. The rupture rate of hydatid cysts is higher in patients
in whom the cyst is located deep in the parenchyma.
Retractions that are performed to reach a cyst located in
deep tissues of the brain may cause temporary or perma-
nent neurological deficits in some patients. The Dowling-
Orlando technique can be used safely even in cases with
large cerebral hydatid cysts that may be near to the cor-
tex. The technique could be improved with microsurge-
ry and by lowering the head of the operating table.

In conclusion, the Dowling-Orlando technique is
the gold standard for the surgical treatment of cerebral
hydatid cyst disease. It can also be effectively applied to
the treatment of giant cerebral hydatid cyst disease
without rupturing the cyst if it is combined with micro-
surgical techniques, the use of gravity and the Valsalva
manoeuvre. 
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