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Figure 2 (A) Pedigree of the patient (arrow). All of the members represented here were examined.
Solid symbol indicates Peters” anomaly and open sTmbo|s indicate normal phenotype. Sequence

analysis revealed a heterozygous mutation in the a

ternative splicing region in the patient.

However, no mutation was found in her parents or elder brother. (B) Direct sequencing of PAXé
PCR product from the cImﬁent with Pefers” anomaly showed an A/G heterozygosity at the 38th

position which resulte

in Q13R in exon 5a (arrow). (B-1) Electropherogram of forward sequence

of PAX6 exon 5a. (B-2) Electropherogram of reverse sequence of PAX6 exon 5a. (C) The result of
SNaPshot method. (C-1) The patient represents double peaks with green corresponding to A and
blue corresponding to G, indicating heterozygous mutation at the base position of 38 which is
consistent with sequencing results. (C-2) Normal subjects represent a single peak corresponding to
A indicating no mutation at the position. (D) Direct sequencing of PAXé PCR product from the
patient’s re?urives indicates that they do not have the same mutation.

the N-terminal subdomain abolishes the
DNA binding activity of the NTS.

Interestingly, in 1999, Azuma et al proved
that the mutation in the NTS of the paired
domain partially restored the DNA binding
activity of the NTS, using functional ana-
lyses.” In addition, because the amino acids
glutamine and arginine belong to hydrophilic
and basic amino acid respectively, they have
different electronic charges. Therefore, this
amino acid substitution may affect the
structure of the PAX6 protein and then
change DNA binding activity of the paired
domain. In other words, such a single amino
acid substitution is an important motif as the
paired domain such as we have found may
severely damage the normal protein function.
In fact, except for aniridia, other missense
mutations that result in a serious congenital
eye disease such as Peters’ anomaly or foveal
hypoplasia, also exist in the paired domain.
The typical clinical presentation with a
missense mutation in a highly conserved
and functionally important region suggests
there is a reasonable likelihood that this
sequence variant is caused by the patient’s
phenotype. Our report adds a novel and
potentially structurally significant mutation
in the PAX6 gene to the present spectrum of
mutations.
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Tuberculous intraocular infection
presenting with pigmented
hypopyon: a clinicopathological
case report

Tuberculosis still remains a major cause of
morbidity and mortality today. Globally the
incidence of this disease is increasing by eight
million new cases annually and is a cause of
death for two to three million patients every
year.! The ocular manifestations of tubercu-
losis are diverse, and depend on the immu-
nological, bacteriological, and
epidemiological variables.” Individuals with
compromised immune status usually present
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with atypical presentations.” This clinico-
pathological report of a patient treated with
immunosuppressive agents shows intraocular
tuberculosis  presenting with pigmented
hypopyon.

A 38 year old female patient with a history
of polyarthralgia, anaemia, hypertension, and
an impaired renal function with a possible
clinical diagnosis of systemic lupus nephro-
pathy underwent renal biopsy, which dis-
closed membranous glomerulonephropathy
with peripheral granular deposits of IgG,
Clg, and IgM on immunofluorescence. Her
erythrocyte sedimentation rate was elevated
(74 mm in the first hour) and she had
positive antinuclear antibody; negative rheu-
matoid factor, VDRL, HIV, and tuberculin
skin test (PPD). She was treated with
intravenous cyclophosphamide 1 g per day
once every month for 3 months and cortico-
steroids 30 mg/day. At the time of the third
intravenous injection of cyclophosphamide,
she noticed deterioration of vision in the right
eye. On examination, right eye visual acuity
was hand movements close to face. The
conjunctiva was congested and the cornea
was oedematous. The anterior chamber was
shallow, and a 3 mm pigmented hypopyon
was noted (fig 1). The left eye was unremark-
able and the vision was 6/6. Blood and urine
cultures showed no growth, and smears of
anterior chamber fluid were negative for

bacteria and fungi. Oral ciprofloxcin
(500 mg twice per day) was started in
addition to topical corticosteroids and

mydriatrics. A week later, the pigmented
hypopyon had increased to 5 mm; it was
aspirated and submitted for cultures and
staining. Ziehl-Nielsen’s stain revealed sev-
eral acid fast bacilli (AFB). The cultures were
positive for AFB and the Tuberculosis
Research Centre in Chennai, India, identified
the organisms as Mycobacterium tuberculosis
based on pigment production, positive niacin,
and catalase test. The patient was re-exam-
ined for evidence of systemic tuberculosis.
Her PPD was negative and there were no
radiological or clinical evidence of extraocular
tuberculosis. Despite treatment with four
antituberculous drugs (rifamycin 450 mg,
isoniazid 300 mg, ethambutol 800 mg, and
pyrazinamide 1500 mg), and oral steroids
(20 mg) for her polyarthralgia, the patient
developed multiple scleral abscesses and lost
the remaining vision. She underwent enu-
cleation of the right eye and was continued
on antituberculous agents for 6 months. She
was continued on tapering dose of systemic
corticosteroids for 3 months following a
fourth intravenous cyclophosphamide injec-
tion. She was followed for two more years
and there were no signs of disseminated
tuberculosis during that time.

Figure 1 The right eye shows oedematous
cornea with presence of pigmented hypopyon.
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Figure 2 (A) Haematoxylin and eosin stain reveals necrosis of iris and inflammatory exudates in
the anterior chamber. (B) The anterior chamber exudate displays several melanophages and
necrotic cells (haematoxylin and eosin). (C) Ziehl-Nielsen’s stain shows a myriad of acid fast bacilli
in the deep corneal stroma and in the anterior chamber exudates.

Histopathological examination of the enu-
cleated eye showed infiltration of acute
inflammatory cells and macrophages in the
posterior half of the corneal stroma (fig 2).
The anterior chamber was filled with pigment
containing necrotic cells, macrophages, and
proteinaceous exudate. The iris and ciliary
body were necrotic and were infiltrated by
pigment laden histiocytes. The sclera revealed
necrosis with infiltration of acute inflamma-
tory cells. The vitreous cavity contained
proteinaceous exudate without significant
inflammatory cell infiltration. Acid fast stains
disclosed an abundance of AFB deep in the
corneal stroma, in the anterior chamber
exudates, and in the necrotic iris (fig 2).
Histopathological diagnosis was tuberculous
necrotising keratouveitis.

Comment
In this case, the pigmented hypopyon was
made up of melanophages. Darkly pigmented
hypopyon may appear in eyes harbouring
necrotic uveal melanomas in endogenous
endophthalmitis caused by Listeria monocyto-
genes and Serratia marcescens.* > The cause of
dark hypopyon in the endophthalmitis cases
was assumed to be a dispersion of melanin
from the necrotic iris.” The present case also
showed necrotic iris and dispensed melanin
granules in the anterior chamber, suggesting
a common underlying pathology for the
formation of pigmented hypopyon. To the
best of our knowledge this is the first known
case of pigmented hypopyon in a biopsy and
culture proved intraocular tuberculosis, and
highlights the need for anterior chamber
fluid analysis in arriving at the diagnosis.
The clinical spectrum of ocular tuberculous
infection includes chronic uveitis, interstitial
keratitis, scleritis, sclerouveitis, optic neuritis,
choroiditis, retinitis, chorioretinitis, and
panophthalmitis.”> ©  Hypopyon is rarely
noted in tuberculosis. Ni ef al presented cases
of intraocular tuberculous with turbid,
haemorrhagic, greyish yellow exudate in the
anterior chamber in one case, and fibrinous
hypopyon in three other cases.” Hypopyon
may appear in rifabutin treated patients who
had Mycobacterium avium complex infection.®
In all instances, the hypopyon was not darkly
pigmented. The clinical and histopathological
features suggest that the ocular infection
could be endogenous; however, systemic
evaluation did not disclose extraocular focus.
The presence of large numbers of acid fast
organisms in the histological sections sug-
gests that the organisms could be atypical
mycobacteria. However, the cultures showed
that the organisms were Mycobacterium tuber-
culosis. Presence of such large numbers of the
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organisms in the ocular tissue could be from
treatment induced immunosuppression.”
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Spontaneous stabilisation of
symptomatic schisis detachments

Acquired retinoschisis affects 7% of people
aged >40 years and is bilateral in 85%."'*
Although retinoschisis is generally asympto-
matic and stable, retinal detachment can
supervene in one of three ways. Two of these
are rare, are associated with posterior vitr-
cous detachment (PVD), and justify surgical
correction; thus, a retinal tear and detach-
ment may originate within non-schitic retina
or open breaks in the inner leaf of a schisis
may allow fluid vitreous to be recruited into
the cyst and thence to pass through breaks in
the outer leaf, causing it to separate from the
retinal pigment epithelium (RPE) over a wide
area. The third mechanism—"schisis detach-
ment”’—is quite common (for example, 9%
prevalence in Byer’s series’) and reflects the
opening of outer leaf breaks alone. No fluid
vitreous gains access to the cyst or subretinal
space whether or not inner leaf breaks are
present. Schisis detachments remain rela-
tively localised owing to the viscous nature
and limited volume of cyst fluid,” and the
action of the RPE pump can eventually lead
to reattachment of the retina and collapse of
the cyst. Byer’s natural history studies
resulted in his recommending that surgery
for schisis detachments be limited to eyes
with symptomatic progression.”> We present a
patient with sequential bilateral schisis
detachments, each of which was sympto-
matic at onset but which settled sponta-
neously.

Case report

In March 2000 a 46 year old man was
referred with a 2 day history of photopsia
and a disturbance in the upper part of the
visual field in his right eye. Visual acuity was
6/5 unaided in each eye, and neither eye had
a PVD. Funduscopy revealed a schisis detach-
ment inferiorly in the right eye with a
curvilinear outer leaf break at the posterior
limit of the cyst (fig 1A). The detachment
extended midway between the main infer-
otemporal branch retinal artery and the
fovea. The full thickness of retina delineating
the superotemporal edge of the outer leaf
break had a sawtooth pattern of outer retinal
shagreen, while the free inferonasal edge of
the break was rolled over. The oedema
resolved within a week and no surgical
intervention was recommended, merely
observation. A bullous inferotemporal reti-
noschisis was also noted in the left eye,
extending almost to the major vascular
arcade (fig 1B). During 3 years of follow up,
a clinically obvious decrease in the height of
the cyst and spontaneous closure of the outer
leaf break were observed in the right eye, RPE
atrophy indicating the extent of previous
retinal detachment (fig 1C and E). Right
vision has remained 6/5 albeit with visual
field loss superiorly.

In November 2001, photopsia and visual
field disturbances were experienced in the
left eye. Examination revealed a curvilinear
outer leaf break at the posterior limit of the
inferotemporal cyst (fig 1D). The associated
schisis detachment encroached upon, but did
not involve, the left fovea. Given the patient’s
history, surgery was considered unnecessary.
Again the retinoschisis cavity deflated and
subretinal fluid slowly absorbed leaving RPE
atrophy in its wake (fig 1F). Left vision has
remained 6/5 but with an absolute super-
onasal scotoma.
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Figure 1

Retinal photographs; (A), (C), and (E) are from the right eye in March 2000, November

2001, and October 2002 respectively; (B), (D), and (F) are from the left eye in March 2000,

November 2001, and October 2002 respectively.

Comment

Most outer leaf breaks develop well within
the confines of a retinoschisis, and cyst fluid
separates the RPE and outer leaf only in the
immediate vicinity of the breaks.” However,
the giant outer leaf breaks responsible for the
schisis detachments in our patient were each
located at the posterior limit of a large retinal
cyst. It is unsurprising, therefore, that the
detachments progressed beyond the reti-
noschisis and were symptomatic.

This is the first report of symptomatic
schisis detachments that settled without
surgery. We agree with Byer’’ that the
appropriate management for non-progressive
schisis detachments is ““to do nothing,” and
believe this policy can be extended to
symptomatic, inferior schisis detachments
that do not involve the fovea. Surgical
intervention, including retinopexy around
the breaks, might well have induced sight
threatening complications in our patient®*’
while offering no real prospect of a better
outcome Or prognosis.
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Trypan blue: authors’ reply

We would like to thank Dr Rodrigues and
colleagues for bringing up this interesting
point of what exactly trypan blue stains.'

In our study, immunohistochemistry was
performed to determine the nature of cells
involved in the epiretinal membranes (ERM)
—not to determine the presence or absence of
the ERM. Presence or absence of ERM was
determined by examining routinely stained
sections (haematoxylin and eosin, periodic
acid Schiff) for cytoplasm/nuclei of epiretinal
cell elements. All four of the macular hole
internal limiting membrane (ILM) specimens
were examined in this way.” Furthermore
trypan blue (in low concentrations) stains
the anterior lens capsule.” Since this capsule
lacks glia, we do not believe that the evidence
supports the contention of the correspondents
that the staining of our ILM specimens is due
to undetected “glial cell elements of the highly
cellular ERM” rather than ILM.

Clinically two features are observed with
the use of trypan blue. Firstly, the whole
posterior pole that comes into contact with
trypan blue is stained a faint blue in all cases.
The staining pattern is diffuse and not pat-
chy, suggesting trypan blue staining is indis-
criminate of ERM or ILM. Secondly, in cases
of macular pucker, the trypan blue stained
ERM can be removed separately, leaving
intact ILM behind, which can be further
stained and removed. In cases of macular
hole where a clinical ERM is not present, it
appears that only the ILM is stained and
peeled. We have harvested these membranes
and confirmed that the membranes only
consist of ILM and without a secondary ERM.

There is no doubt that trypan blue stains
both ERM and ILM. We, however, have no
knowledge as to what the structural elements
of these membrane that the dye is attached
to. We concede that staining of ILM with
trypan blue can be variable and sometimes
rather faint. Since our publication, Perrier
and Sebag have also reported their experience
with trypan blue in staining ILM and ERM.**
Although histological findings were not given
in these studies, clinically the authors found
the dye to be wuseful in both types of
membranes. Given the many concerns
regarding the use of indocyanine green,® we
believe it is a positive development that an
alternative clinically useful dye is available.
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Charles Bonnet syndrome and
brimonidine: comments

We read, with interest the article published in
the BJO by Tomsak et al.' Interest in the
Charles-Bonnet syndrome (CBS) has esca-
lated of late, highlighting the probable 15%
incidence of the condition in patients with
significant visual impairment coupled with a
clear sensorium.’

The authors implied that CBS was induced
in four patients by brimonidine tartrate on
the basis of patient age and the instigation of
brimonidine therapy, with discontinuation
resulting in eventual resolution of the hallu-
cinations. Firstly, the diagnostic criteria
proposed by Gold and Rabins’ and Podell ef
al* quite rightly made no reference to age
being indicative of CBS, although incidence
certainly increases with age. Schwartz and
Vahgei’ found that CBS also occurred in
children following profound visual loss. This
suggests that the high incidence in the elderly
population is possibly attributable to the
increased incidence of acquired visual loss
occurring with age; therefore, age is not a
criterion for diagnosis. Further, although the
Snellen acuity of all four patients was
reasonably good in at least one eye of each
patient, it may be surmised that severe visual
impairment may have been due to visual field
loss secondary to glaucomatous damage.
Although this is not clear from the article,
the cause of visual impairment and bilater-
ality are important in the diagnosis of CBS.
Indeed, bilateral advanced visual field defects
induced by glaucoma and homonymous
hemianopia have resulted in CBS.°” A pre-
vailing theory suggests sensory visual depri-
vation as an integral causative factor in CBS.
Interestingly, and supportive of this theory,
musical pseudohallucinations have been
documented in cases of acquired deafness.®
Sensory deprivation in the presence of a clear
sensorium will be necessary bilaterally to
induce CBS, although no lower limit of
Snellen visual acuity has been defined as a
level for which CBS symptoms are stimu-
lated. In the article case 4 seems to have
sufficiently adequate visual function in the
right eye to justify a definite misdiagnosis of
CBS.

Secondly, as mentioned by the authors, o-2
agonists have been shown to cause systemic
and neuropsychiatric phenomena.” As with
the discontinuation of any medication, the
expectation would be resolution of induced
symptoms, and as such we believe the
hallucinations may easily be explained as a
side effect of the medication. Brimonidine is
a known lipophilic compound able to pene-
trate the blood-brain barrier. Through the
accompanying package insert, neurological
side effects such as depression and dizziness
are well known. There is, therefore, little
doubt that in the aged population in whom
pharmacokinetics is often unpredictable, the
likelihood of greater systemic absorption and
distribution may well lead to neuropsychia-
tric phenomena. Consequently, we believe
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that CBS was not the cause of the complex
visual hallucinations experienced by these
patients but may be attributed to a rarer
side effect of brimonidine, which should
now be included in the patient information
leaflet.
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Periocular corticosteroid therapy:
comments

I read with great interest the article by Okada
et al,' reporting the efficacy and complications
of trans-Tenon’s retrobulbar infusion of
triamcinolone acetonide for posterior uveitic
inflammation. The authors have to be com-
mended for the excellent description of this
novel technique.

The efficacy of various methods of corti-
costeroid injection has always been a matter
of debate with different studies giving differ-
ent results. McCartney ef al* showed that the
major route of penetration of steroids after
subconjunctival  injection was  directly
through the adjacent sclera, choroid, and
retina. In addition, the authors described
methods to inject steroids in the sub-Tenon’s
space and concluded that the injections
should be placed immediately adjacent to
the site of intraocular inflammation that was
under treatment. In contrast, in a study on
rabbit eyes, Wilson ef al’ have elegantly
demonstrated that injection of corticosteroids
by the sub-Tenon’s route does not show a
significant effect on the blood-retinal barrier
owing to inadequate penetration. The authors
analysed the severity of blood-retinal barrier
breakdown following panretinal photocoagu-
lation, using rapid sequential magnetic reso-
nance image with contrast. Of note, in this
study the authors have taken particular care
to ensure the accurate placement of the
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needle in the sub-Tenon’s space. A similar
result was obtained in a study Jennings et al*
on the efficacy of posterior sub-Tenon’s
injections in patients with cystoid macular
oedema caused by uveitis. The authors found
that the injection of steroids by the sub-
Tenon’s route did not consistently affect the
blood-retinal barrier permeability in such
patients and that there was no diffusion of
the steroids into the eye in therapeutically
meaningful concentrations. This is of parti-
cular concern since it is the breakdown in the
blood-retinal barrier that leads to influx of
serum/serum components leading to macular
oedema, epiretinal membrane, and other
sequelae.

Sub-Tenon'’s injections when compared to
intravitreal injections have the disadvantage
of probably a decreased and difficult drug
penetration through the sclera and choroid
and a rapid removal of the drug by the
choroidal circulation after penetration with
the resultant shortened duration of action.
This is probably the reason why the sub-
Tenon'’s route of injection of steroids has not
become popular in diabetic macular oedema
in contrast with the increased popularity of
intravitreal steroid injections.

Interestingly, Freeman ef al’ have postu-
lated that the lack of therapeutic response to
sub-Tenon’s corticosteroids may be because
of placement at a site relatively far from the
target zone. They determined the location of
repository corticosteroid after sub-Tenon’s
injection by echography and showed that
the steroid was deposited within the sub-
Tenon’s space over the macula in only 11 of
24 cases. They hence concluded that the
therapeutic response manifested by improve-
ment in macular function may be related to
the proximity of the corticosteroid to the
macular area. The impressive efficacy
reported in the study by Okada et al' could
probably be the result of reliable drug
placement thanks to the visual confirmation
of cannula entry into the sub-Tenon’s space,
as the authors speculate. However, it is
important to note that most of the patients
in this study continued to receive topical
steroid drops. Whether these drops had an
additive effect is unclear.

It would probably be worthwhile to con-
sider a planned, primary intravitreal injection
of corticosteroids under aseptic conditions
that has the distinct advantage of getting
distributed into a much larger volume for
selected conditions. There would be no cases
of “therapeutic failures” that are seen after
injection of steroids into the sub-Tenon’s
space and the resultant confusion as to
whether the unsatisfactory response is sec-
ondary to the disease process or failure to
inject the steroid into the sub-Tenon’s space
or the debated lower efficacy of this route of
injection. The procedure is simpler than the
described trans-Tenon’s retrobulbar infusion
(no special cannula is required), but the risk
of endophthalmitis is daunting.’
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Transcaruncular approach for the
management of frontoethmoidal
mucoceles: a comment

We read the article by Lai ef al' with interest.

The authors report a modification of the
non-obliterative external procedure that was
first described by Lynch in 1921.> The Lynch-
Howarth procedure®* involved transnasal
stenting to prevent medial-ward collapse of
the orbit obstructing drainage from the
frontal sinus into the nose. Although the
transcaruncular procedure uses a different
external approach, it nevertheless often
involves removal of part of the lamina
papyracea for access to the sinuses. Hence,
as with the Lynch approach, prolapse of
orbital contents into the defect may occur,
increasing the risk of re-stenosis. In addition,
the cells in the frontal recess are not formally
cleared and thus drainage into the nasal
cavity is not assured. Stenting of sinus
openings results in a significant fibrotic
reaction in a proportion of patients, and
closure of such a previously stented opening
is likely. Furthermore, the follow up period in
this study is too short to confirm the success
or failure of this technique as recurrence
often takes years to manifest.*

Endoscopic management of mucoceles
protruding into the other sinuses or nasal
cavity has been an accepted treatment for
years.”” Frontoethmoidal mucoceles are typi-
cal of such mucoceles where the bony wall
surrounding the mucocele is thin and there-
fore easily accessible transnasally. The endo-
scopic procedure creates a large area clear of
cells which allows the greatest possible
marsupialisation of the mucocele. No stent-
ing is required. Har-El’ reported the largest
series of 108 mucoceles with a median follow

up of 4.7 years with a recurrence rate of only
0.9%. Therefore, we would recommend an
endoscopic approach for frontoethmoidal
mucoceles as the integrity of the lamina
papyracea is maintained and the largest
possible opening is created into the mucocele,
which in turn minimises the chances of
recurrence.
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NOTICES

Cataract surgery

The latest issue of Community Eye Health (No
48) discusses a solution to reduce worldwide
cataract blindness, including sutureless non-
phaco cataract surgery. For further informa-
tion please contact: Journal of Community
Eye Health, International Resource Centre,
International Centre for Eye Health, Depart-
ment of Infectious and Tropical Diseases,
London School of Hygiene and Tropical Medi-
cine, Keppel Street, London WCIE 7HT, UK

725

(tel: +44 (0)20 7612 7964; email: Anita.
Shah@lshtm.ac.uk; website: www.jceh.co.
uk). Annual subscription (4 issues) UK£28/
US$45. Free to developing country applicants.

Elimination of avoidable blindness

The 56th World Health Assembly (WHA)
considered the report on the elimination of
avoidable blindness (doc A56/26) and urged
Member States to: (1) Commit themselves to
supporting the Global Initiative for the Elimi-
nation of Avoidable Blindness by setting up a
national Vision 2020 plan by 2005; (2) Esta-
blish a national coordinating committee for
Vision 2020, or a national blindness preven-
tion committee to help implement the plan;
(3) Implement the plan by 2007; (4) Include
effective monitoring and evaluation of the
plan with the aim of showing a reduction in
the magnitude of avoidable blindness by
2010; (5) To support the mobilisation of
resources for eliminating avoidable blind-
ness. The WHA also urged the Director-
General to maintain and strengthen WHO'’s
collaboration with Member States and the
partners of the Global Initiative for the Elimi-
nation of Avoidable Blindness as well as aid
in the coordination and support of national
capability.

XVth Meeting of the International
Neuro-Ophthalmology Society

The XVth Meeting of the International
Neuro-Ophthalmology Society will take place
18-22 July 2004, in Geneva, Switzerland.
Further details: Prof. A Safran, University
Hospital Geneva, c/o SYMPORG SA, Geneva
(fax: +4122 839 8484; ecmail: info@
symporg.ch; website: www.symporg.ch).

4th International Congress on
Autoimmunity

The 4th International Congress on Auto-
immunity will take place 3-7 November
2004 in Budapest, Hungary. The deadline
for the receipt of abstracts is 20 June 2004.
Further details: Kenes International Global
Congress Organisers and Association Mana-
gement Services, 17 Rue du Cendrier, PO Box
1726, CH-1211 Geneva 1, Switzerland (tel:
+41 22 908 0488; fax: +41 22 732 2850; email:
autoim04@kenes.com; website: www.kenes.
com/autoim2004).

XVI International Congress for Eye
Research

The XVI International Congress for Eye
Research will be held on 29 August — 3 Sep-
tember 2004 in Sydney, Australia. For further
information, please contact: icer2004@
tourhosts.com.au (website: www.tourhosts.
com.au/icer2004).

www.bjophthalmol.com
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Spontaneous stabilisation of symptomatic
schisis detachments

J Durnian, W Pollock and D McLeod

Br J Ophthalmol 2004 88: 722-723
doi: 10.1136/bjo.2003.029876

Updated information and services can be found at:
http://bjo.bmj.com/content/88/5/722.full.html

These include:
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