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Pituitary adenoma
Assessment of modern means of neuro-ophthalmological subjective
investigation®
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ABSTRACT. The authors tested contrast sensitivity function (C.S.) in a series of 8] patients with
pituitary adenoma. In the first part of the study, they compared C.S. with visual acuity (V.A.),
desaturated panel D-15 (D-15), automatic static perimetry (A.P). When C.S. was abnormal, there
was a high probability of finding an abnormal V.A. and an abnormal D-15. The C.S. attenuation
was associated with a change of A.P. when the whole visual field was considered. The authors tried
to determine whether the addition of C.S. to the other classical means of visual investigations was
useful for the diagnosis. For microadenomas, the best association was A.P.-C.S,, the second best
association A.P.-D-15. For macroadenomas, the best association was always A.P.-C.S,, the second
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best was Goldmann-C.S.
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INTRODUCTION

The study of the function of contrast sensitivity
(C.S.) has recently come into wide clinical use’.
Some studies®*’ have emphasized its role as a
means of investigating the compression of the an-
terior visual pathway. We tested C.S. in a series
of 81 patients with pituitary adenoma. In the first
part of the study, we compared C.S. with classical
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means of investigation: visual acuity (V.A.),
colour tests, automatic static perimetry (A.P.).In
the second part, we tried to determine whether
the addition of C.S. to the other classical means
of visual investigation was useful for the diagno-
sis. Knowing that visual field study remained es-
sential, we tried to find out which association of
the tests, according to the size of the tumour, was
the best for our purposes. Thus, 50 patients who
underwent the complete tests on the same day
were evaluated.

PATIENTS

Patients seen in our Neuro-Ophthalmology
Department with the diagnosis of pituitary ade-
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noma confirmed by surgical and im-
munocytochemical findings, were included. Non-
surgically treated patients were included when a
CT scan and/or M.R.I. were highly significative
of a pituitary tumour. They were subjected to
static and dynamic hormonal investigations
(FSH, LH, o-subunit, PRL, GH, TSH) under
combined hypothalamic stimulation®. Patients
with a previous ophthalmological disease (chron-
ic glaucoma, cataract and retinal disease), with
congenital dyschromatopsia or who were known
to have an associated disease possibly altering the
visual field (multiple sclerosis) were also exclud-
ed. Attenuation of C.S. increases with age espe-
cially with high spatial frequencies® 1. We limit-
ed the use of C.S. to patients younger than
50 years, because of limited equipment!. For
the highest spatial frequencies, we could not dis-
criminate statistically the normal population
from the pathological older than 50 years (un-
published data). Patients unable to undergo tests
because of a too bad V.A. (< 1/50) or with a seri-
ous intellectual deterioration were excluded.
Each patient was tested one or several times from
June 1987 to June 1989 and underwent a neuro-
ophthalmic examination, including a Goldmann
perimetry study with two (V4, I12) or three isop-
ters (V4, 112 and 12), an automated static peri-
metry study of the central 30° with a fast thresh-
olding technique for 94 points and a
4-2-2-2-foveolar threshold determination'?. The
A.P.and the C.S. study were performed on the Vi-
sion Monitor® , on the same cathode ray tube
stimulator. We used vertical sinusoidal stationary
gratings presented at 3.50 M sustaining a square
0f 2.2 1.6° of visual angle. The luminance of the
background was 100 candela/m?. Further de-
tails can be found elsewhere!®. Three colour vi-
sion tests were done : Ishihara plates, Farnsworth-
15 Hue and the desaturated panel D-15. Only the
score of the last test was used in this study ; it was

calculated as proposed by Lanthony'¢.
First part

CS. was successively compared to V.A.
(278 comparisons), to desaturated panel D-15
(250 comparisons) and to A.P. (272 comparisons)
and special attention was given to the central 10°
of the visual field. The numbers of the eyes tested
were not the same for the different techniques be-
cause not all patients were subjected to all of the
tests on the same day. Results were recorded as
one of two alternatives: ‘normal’ or ‘abnormal’
and the x? test was used. V.A. >20/25 was con-
sidered as ‘normal’. Automated visual fields were
compared to a map of normal subjects, matched
for age and included in the device!!. The results
of C.S." and the score of desaturated panel
D-15'¢ were also compared with a normal popu-
lation matched for age.

Second part

Fifty patients who had all of the tests on the same
day were divided into two groups according to the
size of their adenoma. Eighteen were microade-
nomas (<10 mm), 32 were macroadenomas
(>10 mm). We were aided in the strategic choice
of the different tests by an adaptation of the the-
ory of the decision tree!*: '8, Knowing that the
visual field was essential, we tried to propose a
planned sequence of diagnostic tests (C.S,,
colour tests, fundus) for visual investigation. The
probability of the risk of anomaly for C.S. or
desaturated panel D-15 or fundus was added to
the probability of anomaly either for Goldmann
or A.P. We obtained numbers allowing a classifi-
cation of the optimum association of two tests.
The calculation was realized separately for
microadenomas and for macroadenomas.
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RESULTS
First part

Contrast sensitivity and visual acuity
{Table la, b)

Two hundred and seventy-eight comparisons were
made. An attenuation of contrast sensitivity was
observed in 18% of the eyes, the visual acuity
staying normal (x?, p<0.05). Only in four eyes
was C.S. normal with an abnormal V.A. When
C.S. was abnormal, there was a high probability
of finding an abnormal V.A. (x3, p<0.001)
(Table 1a). The probability of finding a global
attenuation of C.S. increased when V.A. was less
than 20/25 (x*, p<0.001) (Table 1b).

Contrast sensitivity and desaturated panel D-
15 (Table 2)

Two hundred and fifty comparisons were made.
Desaturated panel D-15 and C.S. were both nor-
mal in 60.8% of the eyes and were found both ab-
normal in 12.8% of cases. In 29 eyes desaturated
panel D-15 was abnormal (11.6%), C.S. staying
normal; in 37 eyes it was the opposite, C.S. alone
being abnormal (14.8%). When C.S. was abnor-
mal, there was a high probability of finding an ab-
normal desaturated panel D-15 (x3, p<0.001).

Contrast sensitivity and automated perimetry
(Table 3)

Two hundred and seventy-two comparisons were
made. C.S. and A.P. were both normal in 54.8%
of the cases and both abnormal in 22.1%. In
15.4% of the eyes A.P. was abnormal, C.S. re-
maining normal; in 7.7% C.S. was abnormal and
A.P. staying normal. The attenuation of C.S. was
associated with a change of A.P. when the whole

TABLE la. Contrast
278 comparisons

sensitivity and visual acuity:

Visual acuity
Normal Abnormal
Contrast Normal 191 4
sensitivity 68.70% 1.43%
Abnormal 52 3
18.70%, 11.15%
TABLE 1b. Contrast sensitivity and  visual acuity :

278 comparisons

Visual acuity
=20/25 <20/25
Contrast Localized 48 s
sensitivity attenuation §7.83m, 6.02%
Global 4 23
attenuation 4837 21.71%

C.5.:localized attenuation = attenuation of two spatial fre-
quencies; global attenuation = attenuation of all the spatial
frequencies investigated.

visual field was considered (x2, p<0.001). With
an alteration of the central 10° of the visual field
the chances of finding an attenuation of C.S. in-
creased. However, this link was not statistically
significant,

TABLE 2. Contrast sensitivity and desaturated Panel D-15:
250 comparisons

Desaturated panel D-15
Normal Abnormal
Contrast Normal 152 29
sensitivity 60.8%, 11.6%
Abnormal 37 32
14.8% 12.8%
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Fig. I. Decision tree in microadenomas. On the left : the cal-
culation; on the right: the classification of the best associa-
tion of tests, C.S. : contrast sensitivity, D-15 : desaturated pan-
el D-15, A.P.: automated perimetry, GO: Goldmann.
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Fig. 2. Decision tree in macroadenomas: On the left : the cal-
culation; on the right: the classification of the best associa-
tion of tests. C.S. : contrast sensitivity, D-15: desaturated pan-
el D-15, AP.: automated perimetry, GO: Goldmann.
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TABLE 3. Contrast sensitivity and automated perimetry:
272 comparisons

Automared perimetry

Normal Abnormal
Contrast Normal 149 42 (26*)
sensitivity 54.77%  15.44% (9.55°7)
Abnormal 21 60 (52%)
7.72% 22.05% (19.11*%)

* alteration of the central 10°.

Second part
Analysis of the flow diagrams (Figs. 1, 2)

For microadenomas, the best association was au-
tomated perimetry-contrast sensitivity, the sec-
ond one associated automated perimetry-colour
test (Fig. 1).

For macroadenomas, the best association was
always automated perimetry-contrast sensitivity,
the second best association was Goldmann
perimeter-contrast sensitivity (Fig. 2)

DISCUSSION

The relationships between C.S. and V.A. were
well known' and the most interesting clinical
finding was the association of normal V.A. with
anabnormal C.S. The attenuation of C.S. was ob-
served in 18% of our cases, V.A. remaining nor-
mal. Our results were close to those of Lorance
et al.* but very different from those of Kuper-
smith er al.? who, using Arden gratings, found a
reduction of C.S. in 94% of the eyes with 20/20,
in patients with an anterior visual pathway com-
pression (irrespective of the type of lesion). The
lack of standardization of the different C.S. tests
was a limitation for a better comparison. The
comparison of C.S. with other visual parameters
known as earlier indexes of chiasmatic compres-

sion was interesting. The change of the colour test
could be an earlier symptom". In our study,
when C.S. was attenuated, there was a high prob-
ability of finding a change of colour vision. The
importance of the investigation of the central 10°
in the early diagnosis of a mid-chiasmatic com-
pression was also established'’. We found a
correlation between C.S. and A.P., but there was
no statistically significant correlation when the
central 10° was only considered. The place of C.S.
in regard to the other tests was difficult to estab-
lish. Kupersmith er al.? assessed that mild defects
in Snellen acuity, colour vision, and perimetry
did not correlate with the extensive loss of con-
trast thresholds seen in such patients. We adapted
the theory of the decision tree used as a quanti-
fied flow diagram in our clinical use. It seemed
that Goldmann and automated perimeter were
equivalent for the visual assessment of macro-
adenomas. In this situation, logically, the most
important visual field defects were expected and
both methods appeared equally sensitive to de-
tect them. In these cases with larger deficits,
Goldmann was easier and less tiring for the
patients'® 0. For the microadenomas, where the
visual field defects were usually less important,
A.P. seemed an excellent test and the addition of
C.S. and colour test useful. Their association was
interesting because the visual functions explored
were obviously different. Without evidence of
radiologically visible mechanic compression, the
anomalies observed were difficult to explain. We
can conjecture that they could be in relation with
hormonal or ischaemic changes in the vicinity of
the tumour. At the present time, none of these
tests was able to give enough information about
the degree of impairment of the visual pathway
and of its ability of recuperation after decom-
pression. Further investigations comparing them
to ‘objective’ functional tests such as visual
evoked potentials could be interesting.
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