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A case of 'low tension glaucoma' with primary
empty sella
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SUMMARY A case of 'low tension glaucoma' with primary empty sella is reported. The visual field
defect and optic disc change were characteristic of glaucoma. The intraocular pressure was within
normal limits. X-ray examination and the metrizamide-CF procedures revealed a primary empty
sella. The coexistence of 'low tension glaucoma' and empty sella is discussed.

The term 'empty sella' was introduced by Busch' and
applied to the appearance of the sella turcica in which
the diaphragm sellae is incomplete and the pituitary
gland appears to be absent anatomically. It is divided
into two categories - primary (without prior surgical
or radiotherapeutic procedures) and secondary
(following such procedures).2 The latter type is
reported to show a variety of visual disturbances.34
On the other hand the former type is associated with
few ophthalmological dysfunctions.5'
We report a patient with glaucoma-like optic disc

changes and visual field defects coexisting with the
primary empty sella syndrome. And we also draw
attention to the need for neurological examinations
when we encounter 'low-tension glaucoma'.

Case report

A 70-year-old woman (height 149 cm, weight 44-6 kg)
was referred to us in February 1986 by her family
doctor. She had no history of radiotherapy, intra-
cranial operations, hypertension, or diabetes
mellitus, but she had had mild bifrontal headaches
from before the age of 10 years. Her menstrual
periods occurred from age 14 to 44 years, but were
sometimes irregular, with abnormally large haemorr-
hages occasionally. Her two daughters gave no
history of glaucoma, optic nerve disease, or intra-
cranial disease. Her other relatives were likewise
healthy.
The patient's corrected visual acuities were 1-0 in
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the right eye and 0-8 in the left. Her eye movements
were normal in all directions. The pupils were round
and of equal size. Direct and indirect light reflexes
were brisk, and the swinging flashlight test gave
normal results. The anterior segments of both eyes
were normal on slit-lamp examination except for
incipient cataract (anterior and posterior sub-
capsular). The right optic disc showed glaucomatous
excavation, with a C/D ratio 95%, and the left disc
had glaucomatous excavation, with a C/D ratio 85%.
The superior and inferior rims were narrower than
the temporal and nasal rims. The lamina cribrosa was
clearly visible in both eyes (Fig. 1). Applanation
tension was RE, 14 mmHg, LE, 16 mmHg. The
facility of outflow was 0-24 [il/min/mmHg RE and
0-30 LE. Gonioscopically the chamber angles were
wide open in both eyes. Perimetry with Goldmann
and Humphrey perimeters showed a nasal upper
visual field defect in the left eye and a nasal upper
quadrant defect in the right eye (Fig. 2). A 100-hue
colour test showed error scores of 45, and the pattern
electroretinogram (ERG) showed a good response.
The diurnal profile (every two hours) of intraocular
pressure ranged from 12 to 16 mmHg in the right eye
and from 13 to 17 mmHg in the left eye (Fig. 3).
Central critical flicker value showed 45-50 cycle/s in
both eyes.

X-ray examination of the skull showed an oval
configuration and increased volume of the sella
turcica (Fig. 4). The length of the sella turcica was 17
mm, the depth 15 mm, the width 22 mm, and the
volume 2187 mm3. The lumbar cerebrospinal fluid
gave a pressure 120 mm H20 opening pressure. The
fluid contained no cells and the concentration of
protein was normal. By metrizamide computed
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Fig. 1 Fundi of both eyes. Note typical glaucomatous
cupping. These photographs were taken with a green filter. a:
Disc ofright eye. CID=95%. b: Disc ofleft eye. CID=85%.

tomography (CT) the sella turcica showed high
density absorption (Fig. 5).
The patient was followed up without any treatment

for one year. There was no progression of the optic
disc changes or visual field defects.

Discussion

Some differences of opinion exist on the criteria for
the diagnosis of low tension glaucoma. Our diag-
nostic criteria for low tension glaucoma are as

follows: (1) the presence of glaucomatous changes in
the optic disc and visual field; (2) normal IOP, which
means that the diurnal curve of the IOP never

exceeds 21 mmHg; and (3) no systemic or ocular
disease causing the optic nerve changes. Our case
raises the question of low tension glaucoma or

Fig. 2 Visualfield examination with Goldmann perimeter.
Note the defect in both upper nasal quadrants.

pseudoglaucoma. The coexistence of an empty sella
with a glaucomatous optic disc and visual field
changes without a high IOP is discussed below.
Most cases of primary empty sella do not show

conspicuous disturbances of the visual field, but there
have been a few cases with glaucoma-like field
defects. Berke' reported two cases with a visual field
defect among 19 cases of primary empty sella; one
case had a right homonymous hemianopsia and the
other case had a right temporal upper defect. These
cases showed no glaucomatous changes in the discs.
Okamoto and associates7 reported a case with uni-
lateral central scotoma as is seen in retrobulbar
neuritis.7 Nakajyo and associates8 reported a case
with bitemporal upper quadrant field defect, but
there was no abnormality of the disc. On the other
hand Neelon et al.4 reported a case with a slight defect
in the periphery of both nasal and temporal superior
fields from 31 primary cases of empty sella, which his
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Fig. 3 Daily profile ofintraocular pressure which was

checked every 2 hours.

consulting perimetrist thought to be probably within
the normal range. Shinoda and associates9 reported
two cases with nasal defects; one case showed slight
temporal pallor of discs and the other case showed
moderate concentric disc cuppings, but there were no
ophthalmological changes diagnostic of glaucoma.
On the other hand the secondary empty sella

differs in its symptomatology from the primary empty
sella syndrome. Jordan et al.'0 reported three cases of
secondary empty sella with visual field defects. The
first case showed a bitemporal defect, the second a
right temporal defect, and the third a left temporal
and right central scotoma. 1" Shinoda et al.I described
an enlargement of the Mariotte blind spot and both
choked discs in a case of the secondary type following
meningitis. According to previous reports the defects

Fig. 4 Lateral view ofplain radiograph ofthe skull. Note
ballooning ofthe sella turcica.

Fig. 5 Metrizamide-CTshows high absorption into sella
turcica.

tend to occur in the temporal field. Moreover, even if
it showed glaucomatous visual field defects, no
definite glaucomatous optic disc changes have been
reported so far.
Two mechanisms are supposed to be related to the

pathogenesis of optic nerve change in the empty sella
syndrome. One is mechanical traction and the other
vascular ischaemia. According to Bergrand and
associates" the nerve fibres in the optic chiasm are

perfused from the posterior communicating arteries,
and these arteries pass round the infundibulum above
the pituitary gland and also perfuse this area. There-
fore, if some mechanical changes occur near the
pituitary or the sella turcica, firstly the arachnoid may
be drawn inferiorly and the optic chiasm may be
pulled downward at the same time; secondly, these
perfusion vessels are also retracted, with resultant
ischemic changes in the optic nerve. Okamoto et al.7
mentioned about the arachnoiditis of the optic
chiasm as another factor which produces field loss. In
their view loss of visual field is usually caused by
vascular strangulation. Meanwhile, postoperative
adhesion and postirradiation vasculitis may cause
delayed atrophy of the optic nerve and chiasm in
secondary empty sella syndrome.3

Neurological diseases affecting the optic nerve or
chiasm should always be considered before making a

definite diagnosis of low tension glaucoma, since they
may produce visual field defects that can be confused
with glaucomatous changes. In the present case a

nasal field defect and glaucomatous disc changes
were observed. A question remains whether these
changes are related to glaucoma or to the empty sella.
There are two possible explanations, one is that the
two diseases occurred independently by chance-
that is, the diagnosis is low tension glaucoma -and
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the other is that the two diseases are related to each
other - that is, the diagnosis is pseudoglaucoma. If
the latter is true, this case may explain the patho-
genesis of at least some cases of glaucomatous optic
atrophy.
Pneumoencephalography has been used to diag-

nose the empty sella syndrome, but this procedure
may have some complications. In the present case
metrizamide-CT was used to define the empty sella.
This agent is a radiopaque derivative from a benza-
mido and a glucopyranose and very soluble in water.
The procedure is simpler than pneumoencephalo-
graphy and side effects are less common.9 12

This case suggested to us that a complete examina-
tion for intracranial diseases is necessary in case of
low tension glaucoma. The clinical diagnosis of
empty sella is thought to be very difficult by plain
radiography and some cases need to be examined by
metrizamide-CT. Therefore, if we can apply this
procedure in all cases of low tension glaucoma, more
cases of empty sella will be found.
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