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Abstract
Conjunctival biopsy was performed in two
siblings with adult-form galactosialidosis.
Electron microscopically, several types of
intracytoplasmic inclusion were observed
in the fibroblasts in conjunctival stroma,
lymphatic capillary endothelial cells, Schwann
cells, and epithelial cells. Membrane-bound
vesicles with fibrillogranular content were frequently observed, and occasional lamellar
structures were noted in these inclusions.
Dense granular inclusions and oil droplets
were also seen. Dense granular inclusions
have not been reported in this disease pre-

viously.
(BrJ Ophthalmol 1993; 77: 165-167)

Patients and methods
The patients were a 41-year-old man and a 46year-old woman. Their detailed clinical ophthal: ~;
A,7't 68t.rv
mic findings have been described in a previous
report (cases 1 and 2). '5 The onset of disease was
when they were teenagers. Their conjunctivas
.~~~~~~~~~~~~~~~~~~~~~~~~~~..
showed mild venous congestion, microand venous dilatation, although
aneurysms,
Figure I The fibroblast in conjunctival stroma (case 1).
these changes might be seen in aging, arterioAbundant vesicles with some fibrillogranular content were
noted.
sclelosis, and vascular hypertension.
Informed consent was obtained from these
patients. Biopsies were performed by applying
topical oxybuprocaine hydrochloride drops.
A piece of bulbar conjunctiva (approximately
1 x 1 mm) was elevated with forceps and excised.
Antibiotic ophthalmic ointment was instilled,
and the patients were allowed to leave the clinic.
No complication or morbidity occurred.
The specimens were fixed in 3% glutaraldehyde and 1% paraformaldehyde in a 0 1 mol/l
phosphate buffer (pH 7 3), post-fixed in 1%
osmium tetroxide, dehydrated through a graded
ethanol series, and embedded in epoxy resin
(Epon 812). Sections of 1 iim thickness were
stained with toluidine blue. Ultrathin sections
stained with uranyl acetate-lead citrate were
Figure 2 Schwann cell (case 1). Plenty ofmembrane-bound examined under the electron
microscope
vesicles were observed. Dense granular matenals
also
(H-7000, Hitachi Instrument Service Co Ltd,
seen in some vesices (white asterisks). BM=basement
membrane.
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Galactosialidosis is a lysozomal storage disease
characterised by decreased ,3-galactosidase and
sialidase activity. Clinical features include
myoclonus, cerebellar ataxia, epilepsy, mental
retardation, angiokeratoma, gargoyle-like facial
features, skeletal dysplasia, and visual disturbance. 1-3 The cause of this disease is thought to be
a defect of a 'protective' protein which is necessary for activating both ,-galactosidase and
sialidase.47 This disease is classified into three
types according to age at onset: (1) the early
infantile form, (2) the late infantile form, and (3)
the juvenile/adult form.8 Several reports on conjunctiva in this disease have described variable
findings which showed cytoplasmic vacuoles in
the fibroblasts, epithelial cells, endothelial and
goblet cells,9'3 and lamellar structures in the
Schwann cells,'213 but no other abnormalities.'4
Agreement on these conjunctival findings has
not been reached because of the rarity of this
disease. We studied the conjunctiva of two
siblings with adult-form galactosialidosis and
found a new inclusion body in the conjunctival
cells.
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Figure 3 The conjunctival epithelium (case 2). Many large
membrane-bound vesicles with an abundantfibrillogranular
content were evident. The portion marked by an arrowhead is
magnified and shown in the inset. Note the lamellar structure
(arrow).

Figure 4 The conjunctivalfibroblast (case 2). With
fibrillogranular content (black stars), dense granular
inclusions (white asterisk), and vesicles (white stars)
co-existing in the cytoplasm.

Discussion
There have been a few reports of conjunctival
findings of patients with confirmed deficiencies
of both neuraminidase (sialidase) and ,Bgalactosidase activities."3 Patients with the
adult form have cytoplasmic vacuoles in the
fibroblasts, epithelial cells, endothelial and
goblet cells,"' and lamellar structures in the
Schwann cells.2 13 In a case of the late infantile
form, Goldberg et all2 reported that no abnormalities in the conjunctival cells were found
although a conjunctival biopsy specimen from a
subject who was deficient in ,3-galactosidase had
values 55% of those of controls.
Our results showed several types of inclusions,
including membrane-bound vesicles having
a fibrillogranular content, dense granular
inclusions, lamellar structure, and oil droplets.
Membrane-bound vesicles were frequently
observed, however, the other forms were rare.
Lamellar structures were occasionally seen
within the membrane-bound vesicles. Intracytoplasmic inclusions in the conjunctiva were quite
different from those observed in the retina,
which had an almost concentric or wavy form,
with parallel lamellar inclusions and membrane-

Figure 5 The stromalfibroblast (case 2). A few vesicles were
filled with dense granular inclusions having lamellar
structures. Fibrillogranular structures with a small number of
oil droplets were occasionally seen. Higher magnification of
section indicated by arrowhead is given in the inset.

Figure 6 The stromalfibroblast (case 2). The laminated
lamellar structure was evident (arrowhead). Asterisks indicate
the vesicles with dense granular content. Arrows indicate the
basement membrane ofthe basal epithelium ofthe conjunctiva.
Higher magnification of section indicated by arrowhead is
shown in inset.
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Results
The fibroblasts in conjunctival stroma were filled
with abundant vesicles having a fibrillogranular
content (Fig 1). Schwann cells also had many
membrane-bound vesicles (Fig 2). Dense
granular materials were also seen in some
vesicles. The conjunctival epithelium had many
large membrane-bound vesicles with abundant
fibrillogranular content but little lamellar
structure (Fig 3). Some fibrillogranular content,
dense granular inclusions, and vesicles were seen
in the cytoplasm of the conjunctival fibroblast
(Fig 4). The stromal fibroblasts appeared filled
with vesicles (Fig 5). A few vesicles were filled
with dense granular inclusions having lamellar
structures. Fibrillogranular structures containing a small number of oil droplets were occasionally seen. Laminated lamellar structures
combined with fibrillogranular structures were
also seen in the fibroblasts (Fig 6). The lymphatic
capillary endothelial cells contained few
membrane-bound vesicles. Membrane-bound
vesicles in endothelial cells appeared less predominant compared with those seen in the
fibroblasts and conjunctival epithelia. Similar
findings occurred in both patients.
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bound, partially crossing, and parallel lamellar
inclusions. 16 The membrane-bound vacuole with
fibrillogranular content observed in our cases
resembled the intraneuronal inclusion seen in
the central nervous system (cerebral cortex,
brain stem, basal nucleus of Meynert, etc).'7 The
cytoplasmic vacuole and lamellar inclusion
seemed to correspond to mucopolysaccharides
and lipids, respectively.'7
Dense granular inclusions have not been
reported in this disease before. These storage
materials have not been precisely determined in
conjunctiva. Further investigation is needed to
determine the metabolic mechanisms in the
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