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BACKGROUND Subarachnoid neurocysticercosis (NCC) is associated with high morbidity and mortality rates. Conventional transcranial approaches
and transventricular endoscopy have been previously reported for extraparenchymal NCC and ventricular NCC, respectively. By October 2019,
endonasal endoscopic approaches had not been used for the treatment of NCC.

OBSERVATIONS A 54-year-old-woman with NCC was admitted with acute neurological deterioration due to severe intracranial hypertension caused
by massive subarachnoid NCC cysts, as evidenced on magnetic resonance imaging (MRI) with great brainstem compression. The case was
discussed, and an endoscopic endonasal resection of the NCC cysts was scheduled. The diagnosis was confirmed by pathological anatomy. There
were no complications in the surgery, with marked neurological improvement. Control MRIs demonstrated a significant reduction of NCC cysts.

LESSONS Minimally invasive approaches are an excellent alternative for skull-base tumoral and infectious pathology. Prior knowledge of the
pathophysiology and the authors’ experience in the management of patients with NCC allowed them to propose this approach, with optimal results.
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Neurocysticercosis (NCC) is the infection of the central nervous
system (CNS) by the larval stage of Taenia solium. NCC is a pub-
lic health problem that affects about 50 million people worldwide
and is endemic in Latin America, Africa, and the Indian subconti-
nent.1–3 The management of NCC requires multidisciplinary and
multimodal treatment, including surgical approaches. Depending
on its location, there are three main types of disease: parenchy-
mal, ventricular, and subarachnoid. Subarachnoid NCC (mainly
involving the basal and Sylvian cisterns) is associated with high
morbidity and mortality rates, secondary to hydrocephalus and/or
strokes due to mechanisms not yet well determined.4 Extraparen-
chymal NCC is currently treated with conventional transcranial
approaches or transventricular endoscopic approaches, with sub-
sequent medical treatment with albendazole and steroids.5–7

We present a case of massive NCC in basal cisterns treated by
an endonasal endoscopic approach.

Illustrative Case
A 54-year-old female with a 7-year medical record of hydroceph-

alus treated with a ventriculoperitoneal shunt presented to the
National Institute of Neurological Sciences in Lima, Peru. Over the
past 7 months, she had experienced moderate to severe headache,
confusion, progressive disorientation, postural instability, and ataxia.
Two weeks before admission, she complained of swallowing diffi-
culty. Immunodiagnosis using enzyme-linked immunoelectrotransfer
blot, Western blot (sensitivity of 98% and specificity of 100% in
patients with two or more viable brain lesions) was reactive to all
seven diagnostic antibody bands. Magnetic resonance imaging (MRI),
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particularly that using fast imaging employing steady-state (FIESTA)
sequence, showed very large cyst conglomerates in basal and Syl-
vian cisterns, affecting and compressing the brainstem (Fig. 1). T1-
sequence MRI demonstrated an elongated pituitary infundibulum
offering enough room for a parainfundibular approach. The case was
discussed, and an endoscopic endonasal exploration was considered
due to the nature of the disease and the possible benefit to the
patient, with minimal risk of complications, using a natural corridor,
avoiding manipulation of the brain parenchyma, as well as the blood
vessels and cranial nerves compromised in the region.

Operation
We used a STORZ equipment and rigid endoscope (0°, 18 cm �

4 mm) for an extended endoscopic endonasal approach to the sellar
tubercle. First, we accessed through the right nostril to prepare the
right nasoseptal flap. A left reverse nasoseptal flap was also used to
protect the cartilage of the exposed nasal septum. Once the rostrum
was removed, the sellar floor, anterior wall, and sellar tubercle were
drilled. Finally, we opened the dura in a “Y,” taking care of the hemo-
stasis of the intercavernous sinus. The pituitary gland and the infun-
dibulum were identified; the left parainfundibular corridor was
approached since it allowed for an easier dissection. The cysts were
exposed and retrieved using gentle suction. Some of the cysts were
removed by slight traction using forceps; most cysts were evacuated
continuous irrigation with saline and suction (Fig. 2). We finished the
procedure when no cysts were seen in the interpeduncular cistern.
The procedure was performed without complications, facilitated by
the lack of cyst adherence to the surrounding tissues. The recon-
struction was performed in three planes, with dura substitute, bone
gasket, nasoseptal flap, and fibrin sealant. There was no need of

lumbar drainage since the patient had the ventriculoperitoneal shunt,
and a multilayer gasket seal technique was used.

Postoperative Course
There were no postoperative complications, and neurological

examination 1 week after surgery demonstrated significant improve-
ment of confusion, disorientation, and swallowing. Pathology con-
firmed the diagnosis (Fig. 3). Figure 4 shows the postsurgical MRI,
demonstrating a significant reduction of cyst burden. Six weeks
after surgery, the patient was treated with albendazole and dexa-
methasone (albendazole 400 mg/day for 30 days, with concomitant
dexamethasone at 8 mg/day for 2 weeks and then gradually with-
drawn over 6 weeks) for residual subarachnoid neurocysticercosis.
At a 2-month follow-up visit, her neurological examination was nor-
mal, with mild intermittent headache as her only complain.

Discussion
Observations

To the best of our knowledge, there are no previous reports of
endonasal endoscopic approaches for basal cistern NCC cysts. Endo-
nasal endoscopic approaches are minimally invasive and are designed
for treating tumors and vascular and infectious skull-base pathologies.
This approach allows direct access to pathologies in the midline of the
skull base, with minimal manipulation of neurovascular structures and
almost no manipulation of healthy brain tissue. In 2005, Kassam A.
et al. introduced the endoscopic classification of the skull base taking
as reference the sphenoid sinus, through which it is possible to get
from the anterior cranial fossa to the second cervical vertebra in the
sagittal plane.8–12

Subarachnoid NCC can occur with hydrocephalus, stroke, or focal
neurological symptoms.6,13 Symptoms associated with subarachnoid

FIG. 1. A–C: Axial FIESTA-weighted MRI demonstrating multiple confluent cystic lesions in the basal cisterns and
sylvian fissures, which compress and deform the brainstem. D–F: Sagittal, coronal, and axial T1-weighted postgado-
linium MRI showing cerebral arteries surrounded by cysts and elongated pituitary infundibulum.
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cysts are due to severe inflammatory reaction of blood vessels in the
subarachnoid spaces that can cause brain stem infarctions, basal
nuclei, and the mass effect with increased intracranial pressure,
which is one of the causes of higher mortality in these patients.14 Dif-
ferent types of neurosurgical approaches are used: the traditional
ones (pterional, frontotemporal, suboccipital, etc.), as well as the ste-
reotactic, transventricular endoscopic approaches. All of them aim to
solve the mass effect of parasites at different locations.15–18 In the
extraparenchymal racemose form, where cerebral spinal fluid flow
obstruction may occur by different mechanisms at some point,
patients can manifest severe intracranial hypertension secondary to
both hydrocephalus and the effect of the cysts’ own mass.19

Giant or multiple cysts in the basal subarachnoid spaces (supra-
sellar cistern or basal cisterns) may generate a compressive effect
on the surrounding structures.20 Craniotomy with cyst removal leads
to a good outcome in the majority of cases. Although standard micro-
surgical procedures, consisting of transcranial approaches, have long
been used to remove intraventricular cysts,21–23 the current standard
surgical procedure for removing ventricular cysts (lateral and third
ventricle) is the minimally invasive endoscopic approach.24,25 Endo-
scopic surgery prevents complications of a large craniotomy and
reduces the manipulation of healthy brain tissue. A rigid endoscope

can be used for excision of lateral and third ventricular cysts. Flexible
endoscopes are best suited for cysts of the third ventricle and the
aqueduct. In most cases, saline irrigation is enough for the resection
of cysts since they do not adhere to neurovascular structures. In
some cases, cysts adhere tightly to the surrounding neurovascular
structures and may not easily “deliver.” For those unusual cases, a
broader conventional approach should be used.21,24

FIG. 2. Intraoperative images. A: Initial view after drilling the floor and sellar tubercle, a pituitary infundibulum
(white arrow) and pituitary gland are seen in the lower part. c = cottonoid. B: Removal of cysts (black arrow
in B, C, D and E) by direct traction. C: Cyst removal by direct traction. D: NCC cysts in the interpeduncular
cistern. E: Cyst removal by saline irrigation with a cannula (blue arrow). F: Complete removal of premesence-
phalic cistern cysts. G: Reconstruction with a dura mater substitute and bone gasket (black star). H: Place-
ment of the nasoseptal flap fixed with fibrin glue.

FIG. 3. Cysticercal membranes extracted by surgery. A: Membranes
of cysts. B: Typical double-layer, eosinophilic membranes. Hematoxy-
lin/eosin. Original magnification�10.
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Careful neuroimaging analysis provides the best guidance on
the appropriate approach for each case. In our case, the anatomy
of the sphenoid sinus and the location of the cysts allowed us to
perform the endonasal endoscopic approach.

We aimed to decompress neural structures (brainstem, pituitary stalk,
hypothalamus) by removing multiple cysts that caused the compression
to these structures. This was successfully obtained, as demonstrated by
the good clinical evolution of the patient and postoperative MRI. The pre-
mesencephalic cisterns are difficult to reach using the conventional dor-
solateral approaches, in particular in NCC, where arachnoid fibrosis may
be present. The crural, ambiens, and quadrigeminal cisterns are too pos-
terior to be explored with this approach. Cysts from these spaces were
extracted using profuse saline irrigation. While a pterional approach
could have allowed the remotion of more parasitic material, we decided
on a less-invasive approach, considering the deteriorated condition of
the patient. The endoscopic endonasal transtubercular approach was
used to reach this complex region directly, without compromising the
associated vascular and neural structures, achieving an early exposition
of the pituitary gland and the infundibulum, identifying and removing the
multiple cysts, and allowing adequate decompression. There is no risk of
adverse reactions with the rupture of the NCC cysts. Most of the sur-
geons reporting these procedures do not describe any incidents associ-
ated with the intraoperative rupture of cysts.24,26

Lessons
NCC cysts are usually free in the subarachnoid space without sig-

nificant adherences to neurovascular structures, and their exeresis can
be easily achieved with gentle traction and/or continuous saline irriga-
tion. Intracranial pressure itself contributes to their externalization.

The suprasellar and premesencephalic cisterns are a well-defined
compartment located between the pituitary gland and the inferior sur-
face of the optic nerves and chiasm; its lateral limit is delineated by
the junction of the arachnoid membranes of the carotid and the lateral
recess of the interpeduncular cistern. This space contains the dorsal
pituitary surface, the sellar diaphragm, the infundibulum, the inferior
surface of the optic nerves and chiasm, as well as the superior hypo-
physeal arteries. Exploration of this particular compartment is difficult
using a dorsolateral approach.

We applied an extended endonasal endoscopic approach as a
better alternative to conventional approaches for the management
of midline skull-base pathologies, particularly those that are tumoral
or infectious, such in this case, and avoiding the manipulation of
normal vascular and neural structures.
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