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be useful for inferior field visual function activities such
as literacy and feeding.

Tracking of the fundus also identified areas of retinal
function amenable to structural study by OCT. In our pa-
tient the PRL presented with defined neurosensory retinal
anatomy. It is also noteworthy that the PRL does not al-
ways develop on the border of the lesion in other diseases,”
probably because of subclinical disease. In our patient, the
retinal thickness per se might not have been the decisive
factor for the definition of the PRL; rather, the presence
of an anatomically healthy choroid and partial preservation
of anatomic features of the retina may have been the critical
factors. This has been previously described in children af-
ter intensive treatment of a macular tumor.'’

The cooperation needed for the examination was essen-
dally the ability to sit comfortably at the machine and to
press the buzzer to indicate appearance of the stimuli.
Our patient was 9 years of age, within the age range recom-
mended for conventional perimetry in children without
cognitive impairment.'' Applied to children with only
one remaining eye, microperimetry combined with SS-
OCT testing offers clinicians a new approach in under-
standing the adaptive mechanisms after macular damage
and may have a role in future visual rehabilitative treat-
ments in older children with early loss of central vision
by retinoblastoma.
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Long-term follow-up of
torsional augmentation
surgery in a case of
congenital ocular tilt
reaction with head tilt

Henry Liu, HBSc,” and
J. Raymond Buncic, MD, FRCSC"*

Torsional augmentation surgery was used to correct the anomalous
head position (AHP) in a child with congenital ocular tilt reaction
(OTR). The underlying neuropathology was hypoplasia involving
the right hemicerebellum and contralateral brainstem. Postopera-
tively there was an acceptable and variable resolution of head tilt
sustained over a 25-year follow-up period. These findings suggest
that early torsional augmentation surgery can effectively correct
stable OTR head tilt in congenital cases over the long term.

cular tilt reaction (OTR) is a pathologic syn-

drome characterized by an abnormal synkinesis

of skew deviation (supranuclear hypertropia),
associated head tilt, and primary position paradoxical
ocular torsion.” OTR is typically a result of asymmetric
disruption to the utriculo-ocular reflex in response to
injury of the vestibular system in the periphery, brainstem
tegmentum, or cerebellum.”* This imbalance is associated
with tilt in the ipsilateral direction of the perceived
subjective visual vertical (SVV) with respect to the earth’s
graviceptive vertical plane.” Brodsky® reported horizontal
transposition of the vertical rectus muscles to augment
the ocular torsion in the direction of the pathological
head tilt (torsional augmentation) resolving the anomalous
head position (AHP) and associated lateropulsion in a pa-
tient with acquired ocular head tilt in a case of partial
OTR (near absent 1* skew). We describe the long-term
result in a case of congenital OTR-associated severe
head tilt (associated with upbeating nystagmus and ataxia)
that was successfully treated with torsional augmentation

surgery.
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Case Report

A 4-year-old girl with a history of OTR with upbeating
nystagmus and ataxia from cerebellar hypoplasia was
followed-up at the Neuro-ophthalmology service at the
Hospital for Sick Children, Toronto. She had a normal
birth history. Developmental milestones and muscle tone
were reduced. Severe esotropia was noted at infancy, along
with severe right head tilt (approximately 45°). The esotro-
pia responded partially to two horizontal strabismus sur-
geries (medial rectus recession and lateral rectus
resection in each eye, performed sequentially).

"The child was unable to sit until 1 year of age and started
walking independently at age 5, after extensive physio-
therapy. Coordination and balance were poor, and her
overall limb movements were ataxic. The rest of her neuro-
logical and cranial nerve examinations were unremarkable.
X-rays showed no cervical spine abnormalities. A
T2-weighted magnetic resonance imaging (MRI) of the
brain demonstrated a small vestigial right cerebellar hemi-
sphere with associated hypoplasia of the right posterior
fossa. The contralateral brainstem appeared reduced in
size, particularly the upper pons and mesencephalon.

Augmentation torsion surgery was performed (JRB) in
1993, when the patient was 6 years of age to correct the
AHP by rotating both eyes ipsilateral to the direction of
head tilt. The right superior rectus muscle was transposed
one full tendon width nasally, and the right inferior rectus
muscle was transposed one full tendon width laterally. The
left superior rectus was transposed one full tendon width
temporally, and the right inferior rectus was transposed
by one tendon width medially.

Postoperatively the AHP was reduced from 45° to 25°.
She continued to exhibit a right hypotropia on follow-up
at age 13, measuring between 2* and 8%, as well as a mod-
erate esotropia. Fundus photography documented an
estimated 25° right excyclotorsion and 10° left incyclotor-
sion. There was also a significant reduction of her primary
position upbeat nystagmus in her new head position. The
patient’s skew deviation decreased from 2% to 0 and cyclo-
torsion resolved on double Maddox rod following supine
positioning as previously reported in OTR.® The upbeat
nystagmus was notably dampened as well. Unfortunately,
her earlier operative clinical records from infancy were
no longer accessible.

The patient was most recently seen at age 30 years to
assess the degree of resolution for her OTR symptom-
atology. Her best-corrected visual acuity was 20/32 in
the right eye and 20/40 in the left eye. There were no
complaints of diplopia, oscillopsia, or tilt of the
perceived vertical. A right esotropia of 20 and hypotro-
pia of 10* (left eye fixation) alternated with a left esotro-
pia of 14® and hypertropia of 3* (right eye fixation).
Extraocular eye movements showed a slight abduction
deficit of the right eye and moderately limited abduction
and adduction of the left eye. The vertical nystagmus was

controlled by a residual mild right head tilt and became
somewhat evident in the erect position of the head. Eye
closure did not affect the head tilt angle. The patient
demonstrated sustained improvement of her right AHP
at approximately =<25° since surgery. She is able to
voluntarily straighten her head to graviceptive or normal
vertical during eye closure and approximated her SVV to
be 1:2)" (within normal limits) to the left on the bucket
test.””

Discussion

The intent of rotating the eyes in the direction of the head
tilt and the tilted SVV (torsional augmentation) is to drive
the return of the initial vision by compensatory tilt adjust-
ment toward her perceived vertical. In contrast to tradi-
tional surgical correction of the head tilt with cyclotropia
described by von Noorden'’ in patients with idiopathic
ocular head tilt, torsion augmentation surgery was recently
utilised successfully by Brodsky® reported in the short term
in an adult with OTR with lateropulsion. Our patient expe-
rienced an acceptable and lasting improvement in her
rightward head tilt and associated upbeat nystagmus,
which was sustained at 25 years’ follow-up. It should be
noted that this surgery followed the original bilateral hor-
izontal strabismus surgery, which might influence the
interpretation of these findings.

We postulate that the correction of the AHP following sur-
gical augmentation of binocular torsion involves further rota-
tion of the retinal image in the direction of head tilt, and that
this induces a compensatory torsional vestibular ocular reflex
counteroll that serves as the driving force to realign the head
back toward her subjective vertical. The postoperative ocular
adjustment drive is different from the direct reestablishment
of the visual vertical in idiopathic cycloptropia.

Unlike Brodsky’s case, our patient had a congenital cere-
bellar and brainstem malformation in contrast to a
diffusely, acquired process involving small vessels of
subcortical white matter. Further, our patient exemplified
a complete OTR with accompanying skew deviation rather
than partial OTR (nearly absent skew). Postoperatively,
our patient was able to maintain a transient voluntary
upright head position for the sake of appearance but had
no resolution of her ataxic symptoms apart from ameliora-
tion of the blur associated with her nystagmus.

Clinically, in suspected cases of OTR, the upright-
supine test can be applied to evaluate whether the
utriculo-ocular pathway is implicated in causing the
AHP.° Structural neuroimaging, including MRI, would
further elucidate the localization of the lesion along
the central and peripheral vestibular pathway and distin-
guish focal versus diffuse neurological involvement in
surgical planning. Moreover, fundus photography can
document the severity and symmetry of the paradoxical
OTR torsion pre- and postoperatively and allow com-
parison with the relative degree of head dlt.
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Angiostrongylus—a
technique for removing a
rare parasite from the
cornea of a child

Pradhnya Sen, MBBS, MS,
Ashok Date, MBBS, MS,
Elesh Jain, DOMS, DNB, and
Amit Mohan, MS, FAICO

We report a case of an Angiostrongylus parasite in the corneal
stroma in an 8-year-old boy and our technique for its removal.
The parasite was identified on slit-lamp examination. Its location
was confirmed on anterior segment optical coherence topography
(AS-0CT). The parasite was found on the superficial corneal stroma
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in the periphery and was removed after lamellar dissection of the
cornea following marking with trephine.

Case Report

An 8-year-old boy presented at Children Eye Care Centre,
Sadguru Netra Chikitsalya, Chitrakoot, with a complaint
of foreign body sensation, redness, and diminished vision
in his right eye for the previous 4 days, following traumatic
injury with a wooden object. On examination, his best-
corrected visual acuity was 20/60 in the right eye and 20/
20 in the left eye. Intraocular pressure was 14 mm Hg in
each eye by noncontact tonometer. Slit-lamp examination
revealed circumcorneal congestion in the right eye, and
two white, coiled structures with a tracklike appearance
from 10 to 12 o’clock in the peripheral superficial corneal
stroma, with surrounding infiltrates (Figure 1). The ante-
rior chamber showed a fibrinous reaction, the pupil was
round and reactive to light, and the lens was clear. The
left eye was normal. Dilated fundus examination of both
eyes was within normal limit.

Anterior segment optical coherence topography (AS-
OCT) revealed two linear opacities in the superficial
stroma (Figure 2). One was within 181 um and the other
within 131 um of the anterior surface. Systemic examina-
tion did not reveal any abnormality. Routine blood investi-
gations, x-ray chest, abdominal ultrasound, and stool
examination were within normal limits. A provisional diag-
nosis of corneal parasite was made, and surgical excision
under general anesthesia was planned with cover of sys-
temic and topical medications (albendazole, 15 mg/kg
tablet; prednisolone 1 mg/kg tablet; moxifloxacin and
dexamethasone eye drops 4 times daily; atropine ointment
at bedtime).

The area containing the parasite was removed with a
4 mm corneal trephine. The segment was elevated using
a crescent blade (Figure 3), and the worm was removed
whole; a sample was sent for histopathological examina-
tion. The parasite was identified as Angiostrongylus canto-
nensis. 'The patient’s status improved significantly
following treatment, with resolution of anterior uveitis
and healing of the corneal defect within 7 days
(Figure 4). At 6 weeks’ follow-up the eye had quieted,
and visual acuity was 20/20 in each eye.

Discussion

Angiostrongylus is a rodent lungworm commonly encoun-
tered in Southeast Asian countries. It is a well-recognized
cause of eosinophilic meningitis in many Pacific islands
and in Southeast Asia." The parasite normally cycles be-
tween rodents and several land mollusks. Rodents are the
definitive hosts; mollusks or snails are intermediate hosts.
It is thought that human infection occurs following inges-
tion of undercooked infected snails or raw vegetables
contaminated by larvae from mollusks.” Ocular
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