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Abstract

Ocular cysticercosis is caused by the growth of the larvae of Taenia solium within the ocular tissues and the cysts may be
located in descending order of frequency, sub retinal (35%), vitreous (22%), conjunctiva (22%), anterior segment (5%) and orbit
(1%). The extraocular muscle form is the most common type of orbital cysticercosis. In the ocular form, the most favored sites
are the vitreous and the sub retinal space whereas the inferior rectus and the medial rectus are the most common extraocular
muscles involved. Intraocular cysticercosis is predominant in the Western countries, whereas extraocular is more common in the
Indian population and several authors have attributed geographic and environmental factors.

INTRODUCTION

Cysticercosis is a zoonotic parasitic infection caused by the
larval stage (Cysticercus cellulosae) of the pig tapeworm
Taenia solium. This is the most common helminth to
produce CNS infection in human beings (neurocysticercosis)
.The occurrence of acquired epilepsy or the syndrome of
raised intracranial pressure in a person living in or visiting a
region where tenacious is endemic or even in one living in
close contact with people who have taeniasis should suggest
a diagnosis of cysticercosis. Neurocysticercosis (NCC) may
remain asymptomatic for months to years and sometimes its
diagnosis is made incidentally when neuroimaging is
performed. Symptoms and signs are related both: the
parasite and the inflammatory-immunological response of
the host. NCC is the most common cause of acquired
epilepsy worldwide and most of the patients taking valproate
acid, or carbamazepine for a proper control of their seizures,
respond very well [1-7].

The orbits are two bony cavities occupied by the eyes and
associated muscles, nerves, blood vessels, fat, and much of
the lachrymal apparatus. Each orbit is shaped like a pear or a
four-sided pyramid, with its apex situated posteriorly and its
base anteriorly. The orbit is related to its superior side to the
anterior cranial fossa and usually to the frontal sinus,
laterally to the temporal fossa in (anterior) and to the middle
cranial fossa (posterior), on its inferior side of the maxillary
sinus, and medially to the ethmoid bone and the anterior
extent of the sphenoid sinus.

Orbital cysticercosis is caused by the infestation of the larval
form of the pork tapeworm Taenia solium in the orbital
cavity affecting the eyeball (ocular cysticercosis) or the extra
ocular structures found within the orbital cavity such as:
extra ocular muscles, nerves, ganglions, and fatty tissue.
Orbital cysticercosis may cause significant visual loss,
especially if the cyst is located intraocular or is compressing
the optic nerve. [6]

Ocular cysticercosis may be extraocular (in the sub-
conjunctival or orbital tissues) or intraocular (in the vitreous,
sub-retinal space, or anterior chamber). [6-8] Ocular
manifestations of cysticercosis vary from asymptomatic to
painful blind eye and may be associated with neurological
symptoms such as headache, fits, diplopia, and restriction of
the ocular movements, and visual problem.

According to some authors the most common location of the
ocular CC is the sub retinal region (35 %), followed by the
vitreous cysticercosis (22 %), conjunctival cysticercosis (22
%), and anterior segment cysticercosis (5 %) [9] while
involvement of other regions (e.g., extraocular muscles,
optic nerve) are relatively less common. [6]

Sub retinal cysticercosis (SrCC), vitreous cysticercosis
(VCC) and anterior segment cysticercosis (AsCC) are more
common in India. While either eye may be affected, bilateral
involvement is rare [10] and multiple cysts may develop in
the same eye. [11] Ocular manifestations may be devastating
as the cysticercus enlarges. The cysticercus may lead to
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blindness in 3-5 years. [12] Decreased vision, pain, and
recurrent redness of the involved eye are common symptoms
of intraocular cysticercosis. [6]

Some authors consider that intraocular cysticercosis is
predominant in the Western countries, whereas extraocular is
more common in the Indian population attributed to
geographic and environmental factors. [13, 15] However,
other affirms that intraocular involvement is more common
in India compared with Western countries. [15] and
involvement of conjunctiva is most commonly reported in
India [16-35], whereas involvement of posterior segment of
the eye is most commonly seen in Western countries.
[36-45] compared with conjunctival region but it also can be
seen in India. [46, 47]

Orbital cysticercosis should be suspected in patients who
have lived in an endemic area and who develop uveitis,
leucocoria or neuro-ophthalmological signs, also in the
presence of sub conjunctival cysts or lids nodules. Cysts
deep within the orbit are best treated conservatively with a 4-
week regimen of oral albendazole (15 mg/kg/d) in
conjunction with oral steroids (1.5 mg/kg/d) in a tapering
dose over a 1-month period. Treatment may increase
inflammation as the cyst involutes, leading to worsening
clinical status. Thus, concomitant administration of
corticosteroids is recommended to avert an inflammatory
response. [49,50] Extraocular myocysticercosis is a
challenge for a neurologist, ophthalmologist,
neuroophthalmologist and general practitioner not
familiarize with this pathological process and delayed
diagnosis can cause permanent blindness.

EXTRAOCULAR MUSCLE CYSTICERCOSIS

One of the primary symptoms of extraocular cysticercosis is
double vision (diplopia) from misalignment of the visual
axes, and the pattern of image separation is the key to
diagnosing which particular cranial nerve (and extraocular
muscle) is involved.

LEVATOR PALPEBRAE SUPERIORIS MUSCLE
CYSTICERCOSIS AND PALPEBRAL PTOSIS

It is well known that cysticercosis of the extraocular
musculature is rare and within this group the affectation of
the eyelid is about 0.6% [13] despite the number of patients
reported in the medical literature. [51-54] The Levator
palpebrae superioris muscle cysticercosis presenting
clinically as ptosis is much more uncommon than other
affected extraocular muscles. [55,56]

Cysticercosis of the Levator palpebrae superioris, superior
rectus, eyelid or anterior orbit are important differential
diagnoses for acquiring ptosis. [56] Features suggestive of
Levator palpebrae superioris myocysticercosis include a
young patient from an endemic region with a suggestive
exposure history, proptosis, mild lid edema or erythema and
a palpable cystic eyelid mass. [57]

Only six patients (all from India) have been reported in the
medical literature, they had between 9 and 23 years of age
and most of some of them complained of unilateral ptosis,
inflammation of the upper eyelid and restricted ocular
motility while another complained of mild upper eyelid
discomfort without display or decreased vision and no lid
erythema or edema plus full extraocular movements in all
directions of gaze [56, 57, [14, 29, 58,59]

In patients presenting fluctuating palpebral ptosis with
negative neostigmine and electrophysiological tests (pseudo
myasthenia) cysticercosis of midbrain should be investigated
because focal encephalitis and edema at the midbrain may
cause this symptomatology. [60]

Indeed, ocular cysticercosis is not a rare disease in the
developing countries, and ptosis due to cysticercosis is
sporadically reported [61] but it should keep in mind during
the differential diagnosis of unilateral eyelid ptosis.

SUPERIOR RECTUS MUSCLE CYSTICERCOSIS

Extraocular muscle cysticercosis is the most common site of
this parasitic disease when involving the orbit. [62]

In some series of patients with extraocular cysticercosis, the
superior rectus muscle is one of the most commonly affected
(33.3%) compared other muscles involved. [13] and clinical
features usually are painful unilateral ptosis, inflammation of
the upper eyelid and some restriction on down gaze.
Diagnosis is made by neuroimagen studies that show a well-
defined ring-enhancing lesion in the superior rectus muscle.
[14]

Angotti-Neto et. al., [62] reported a 38-year-old Brazilian
female patient with extraocular muscle enlargement and a
small cystic lesion near the insertion of the superior rectus
muscle treated with oral prednisone for almost one year due
to a non-specific inflammation of right orbit diagnosis later
confirmed as superior rectus muscle cysticercosis. That
report illustrates the consequences of delayed antiparasitic
treatment leading to leading to marked hypertrophy and
limitation of infraduction and later an incomplete recovery.
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It also serves to emphasize that cysticercosis should be
included in the differential diagnosis of extraocular muscle
enlargement, especially in cases of orbital inflammation non-
responsive to corticosteroid treatment.

INFERIOR RECTUS MUSCLE CYSTICERCOSIS

The inferior rectus muscle was commonly involved in one
study. [56] Inferior rectus cysticercosis like other the
affected extraocular muscle typically shows fusiform
enlargement of its belly and contain a well-defined, spherical
cyst with a nodule attached to its wall. This nodule and the
enlarged muscle show intense enhancement on the contrast-
enhanced studies. [60, 61]

In a Meher ’ series [60] about six patients presenting
extraocular muscle cysticercosis two of them had inferior
rectus muscle involvement and proptosis for the eyes but
imaging studies of the brain showed no evidence of cerebral
cysticerci in any of the patients and not palpable
subcutaneous nodules were found.

Based on the clinical features of patients reported in the
medical literature [62] and our observations, the commonest
symptom and signs of the inferior rectus cysticercosis are
eccentric proptosis and restriction of upward gaze no
associated with loss of vision or painful eyes. MRI orbit is
the investigation of choice which can reveal a cystic lesion
in the belly of inferior rectus muscle, hypointense on T1 and
hyperintense on T2 weighted images and a tiny eccentric
hypointense speck suggestive of scolex can be seen.

Shadangi et al [63] have noticed that the cysticerci of the
extraocular muscles travel forward, come to lie in a
subconjunctival location and then extrude out spontaneously
and they have adopted a policy to wait and watch in these
cases. They avoid giving steroids and anthelmintic as these
suppress inflammation and delay the movement of the cyst
outward, and hence, its extrusion. Because delayed treatment
can favored chronic inflammatory process, associated
fibrosis and permanent damage on the physiology of the
muscles, in our opinion, each patient should be assessed
individually and a decision should be taken accordingly.
[64,65]

SUPERIOR OBLIQUE MUSCLE
CYSTICERCOSIS

In one of the large series of patients presenting extraocular
muscle cysticercosis (n=35) the average age was 19.6 years,
no differences between female and males were found and the
most common clinical feature was restricted ocular motility

with diplopia and recurrent pain and redness. [66, 67] In the
superior oblique muscle cysticercosis are kept the same
demographic and clinical feature described for other
extraocular muscles. However, the lateral rectus, medial
rectus and the superior oblique were affected to a greater
extent and in all cases the extraocular muscle cysticercosis
can be suspected in cases of acquired ocular motility
disorder with recurrent ocular congestion. Perhaps the most
interesting aspect of superior oblique cysticercosis is its
clinical presentation as: Brown syndrome and Canine tooth
syndrome.

Brown syndrome is defined as an ocular motility disorder,
characterized by an inability to elevate the adducted eye
actively or passively. In 1950, Harold W. Brown first
published on an unusual motility disorder, characterized by
the following: limited elevation in adduction; divergence in
straight upgaze (V-pattern); same degree of limitation on
versions, ductions, and forced ductions; widening of the
palpebral fissure on adduction; normal or near normal
elevation in abduction; restricted forced ductions to
elevation in adduction; and compensatory chin elevation for
binocular fusion.

Diplopia may occur when the patient looks up and to the
contralateral side of the affected eye. The most common
signs of Brown syndrome include: supranasal orbital pain,
tenderness. Limited elevation in adduction, an invariable
sign, is the hallmark of Brown syndrome and pain that is
associated with this ocular movement. The canine tooth
syndrome is an ocular motility disorder comprising
ipsilateral Brown's syndrome and superior oblique muscle
dysfunction. Ocular motility shows ipsilateral deficit of
elevation and depression, maximum in an adducted position.
Superior rectus muscle cysticercosis should be considered in
the differential diagnosis of acquired motility disorder. The
acquired Brown syndrome is known to occur after trauma,
iatrogenic events, cysts of superior oblique muscle,
tenosynovitis, and systemic lupus erythematosus [68]. Rao et
al [69] reported seven patients presenting Brown syndrome
secondary to superior oblique muscle cysticercosis. All
patients had the ocular motility limitation, ie, limitation of
elevation in adduction (characteristic of Brown syndrome)
and associated pain and swelling in the superior nasal orbit.

INFERIOR OBLIQUE MUSCLE CYSTICERCOSIS

Based on our experience and an extensive review of the
medical literature we conclude that cysticercosis of the
inferior oblique muscle practically does not exist in human
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beings compare with other presentations. Despite the inferior
oblique muscle has the same change to be infected by T
solium like other extraocular muscles, we think it is rarer
than the other because the inferior oblique is unique among
the extraocular muscles in that, in many cases, weakening of
this muscle, even with extensive surgery, seems to have
relatively little effect on the movement of the globe or
alignment of the eyes. Therefore isolated cysticercotic lesion
on the inferior oblique muscle can be asymptomatic. Even in
patients presenting a relatively uncommon inferior oblique
paresis due to other causes, strabismus is much less than
would occur after paresis of any of the other muscles.
Effective weakening of this muscle could be made more
difficult because of the unique anatomy. Likewise
neurologically, the muscle innervation by the inferior branch
of cranial nerve III makes isolated paralysis extremely
uncommon. [71]

LATERAL RECTUS MUSCLE CYSTICERCOSIS

A few weeks ago one of our patients came to the department
of ophthalmology in Nelson Mandela Academic Hospital
complaining of pain on the left eye, horizontal diplopia, poor
vision, and proptosis of the left eye. She was assessed by
two of us (MCSC and HFS). Apart from CT scan findings
(See figure 6), the ELISA test for IgG antigen (Tenia
solium) in the cerebro-spinal fluid was positive. She is still
under medical treatment with prednisone and albendazol and
responding well to the medications.

Figure 1

Figure 1: CT scan axial view (1) shows proptosis of the left
eyes and lateral rectus myocysticercosis. Intramuscular cyst
with Â“scolexÂ” within is seen. Lateral view (2) shows
enlargement of the lateral rectus muscle and an associated
intraparenchymal calcified neurocysticercosis.

Extraocular cysticercosis associated to disseminate
cysticercosis including NCC can be seen. It was
communicated by Patwardhan and Bhatti [47] in India. They
reported a young male patient complaint of blurring of
vision in the left eye for a few days. Funduscopy
examination showed vitreous haze, localized in the lower

half, of the vitreous. A clearly defined, spherical, white mass
somewhat resembling a dislocated lens, was seen in the
vitreous body and anterior to the retina, freely mobile, lying
in the lower temporal quadrant. This mass showed
occasional contractile waves passing through it. Systemic
examination showed the presence of subcutaneous nodules
on the scalp, and neck. CT scan confirmed multiple
neurocysticercosis cysts involving superior and medial
rectus bilaterally and right lateral rectus.

One or more extraocular muscles may be simultaneously
involved, although a propensity for involvement of the
superior muscle complex and the lateral rectus muscles has
been most commonly reported. [26,63] As was before-cited,
according to muscle involved, patients will present different
clinical manifestations such as; Brown syndrome, Canine
tooth syndrome, Duane retraction, Skew deviation,
overreaction, different types of diplopia, and painful
proptosis. Also acquired strabismus, recurrent redness and
some of the clinical signs in patients with orbital
cysticercosis can be observed. [6]

MEDIAL RECTUS MUSCLE CYSTICERCOSIS

It is the largest of the extraocular muscles and its only action
is adduction of the eyeball. Its function is to bring the pupil
closer to the midline of the body. It is tested clinically by
asking the patient to look medially.

In our experience, an isolated paralysis of the medial rectus
muscle due to cysticercosis without involvement of other
muscles is very uncommon. In this type of weakness or
paralysis the greatest defect of ocular motility occurs when
the affected eye goes to adduction position. In the
differential diagnosis of an isolated medial rectus paralysis,
internuclear ophthalmoplegia is listed.

Cysticercosis as a cause of medial rectus myositis have been
reported by others [58, 63, 64] most of the patients presented
headache, orthotropia in primary gaze, painful drooping of
the eyelid, decrease visual acuity, and an examination of the
ocular motility, abduction deficit with the resulting
horizontal diplopia is found. Sometimes the head of patients
turns to the non-paretic side to allow them to attain single
binocular vision. The most common extra ocular muscle to
get involved in cysticercosis is the medial rectus. [63]

In the next figure we summarize the frequency of affected
extraocular muscle by cysticercosis before medical treatment
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Figure 2

Figure 2: Distribution of extraocular myocysticercosis in the
orbital cavity.

TREATMENT OF EXTRAOCULAR MUSCLE
CYSTICERCOSIS

Contact B-scan ultrasonography was a positive diagnostic
test of cysticercosis in 84.4% of patients [13] but the
accuracy of a CT scan and MRI is more than 98% in our
series.

Surgical excision of an extraocular muscle cyst had been
described [13, 61, 72, 73]. In contrast to medical treatment,
surgical excision is technically difficult due to the
attachment of the cysts to underlying orbital structures, the
amorphous consistency of degenerating cysticerci and the
risk to neurovascular structures in the posterior orbit. [29]
There is also a likelihood of postoperative restrictive
myopathy arising from the fibrotic response in surgical
excisions of large cysts or in cysts requiring extensive
dissection from the underlying muscle. The potential risk of
damage to adjacent tissue and adhesion from surgical
exploration should not be taken lightly, particularly when
effective medical therapy is available. As a general consent
medical treatment with albendazol and prednisone is the best
choice taken by most of the authors and recommended
duration of treatment varies from a few days to up to 6
weeks. [6,10,13,14, 46, 56, 70, 74-86]

In some, cyst elimination rates were more than 90%, and
time to recovery of ocular motility ranged between 0.5 and
35 month. .[87,88, 89]

Although oral albendazole and prednisone are efficient, a
long history of disease can lead to important residual ocular
motility restriction and some author found that oral
albendazole and prednisone are not effective thus their role
in ocular cysticercosis need to be studied. [90]

CONCLUSION

The cysticercosis of the orbit is an uncommon zoonotic
parasitic disease. Its early diagnosis and appropriate
treatment avoid the permanent loss of vision. The surgical

treatment is the best choice in intraocular cysticercosis while
medical treatment is the best choice for extraocular
presentations including the extraocular muscles
cysticercosis. It must take into account other processes that
mimic the orbital cysticercosis in their differential diagnosis.
Although it is a rare disease it is a challenge for those health
professionals committed to the management of these
patients.
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