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Abstract

Purpose Visual failure due to optic nerve compression is a
common indication for decompressive surgery. Most data
only refer to the odds of improvement, deterioration or
remaining the same. However, patients frequently wish to
know more detail about the outcomes of surgery. Our aim
was to assess the visual outcome from optic nerve
decompression for visual failure in detail in order to help
counsel patients pre-operatively.

Methods Sixty-eight patients undergoing 71 operations to
decompress 87 optic nerves between 1991 and 2007 were
identified. Thirty-four decompressions were performed via
a transzygomatic and 37 via a transbasal approach. Fifty-
two patients had meningiomas, 3 pituitary adenomas, 3
craniopharyngiomas, 3 chordomas, 2 adenocarcinomas, 2
fibrous dysplasia, 1 schwannoma, 1 granular pituitary
tumour and 1 olfactory neuroblastoma. Visual acuity and
fields were recorded pre-operatively, immediately post-
operatively, at first follow-up and at most recent follow-up.
Results Forty-three eyes (49.4%) experienced an improve-
ment in either acuity or fields. Twenty-four (27.5%) were
unchanged and 20 (22.9%) deteriorated. Average improve-
ment was 0.88 Snellen lines (logMAR 0.13). Improvement
was seen between immediate post-operative acuity and first
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follow-up in 52%, but 22% suffered a late deterioration
after 1 year. There was no relationship between age,
duration of symptoms, pathology, approach or redo surgery
and visual outcome. There was a complex relationship
between pre-operative visual acuity and post-operative
improvement and outcome. Better pre-operative acuity
predicted better outcome and greater odds of improvement,
although patients with poor pre-operative vision had a
greater average magnitude of improvement.

Conclusions Patients experience significant benefit from
optic nerve decompression irrespective of pre-operative
visual status. Although early decompression is desirable,
good results can still be obtained in patients with severe
visual failure. Detailed data on visual outcome can help
counsel patients pre-operatively to aid decision-making and
set expectations.

Keywords Meningioma - Optic nerve - Skull base - Surgical
decompression - Visual acuity

Introduction

Visual failure due to optic nerve compression is one of the
most distressing symptoms experienced by patients with
anterior skull base tumours. As a result of this, it is a
common indication for complex neuro- and craniofacial
surgery.

Many approaches have been described for such surgery
depending on the pathology and location of the offending
lesion. There is a growing body of literature describing
visual outcomes from optic nerve decompression for
suprasellar meningiomas [3, 5-7, 11, 16, 21, 26, 28, 30,
31, 32, 39]. Outcomes from surgery for meningiomas
arising from other locations, such as the sphenoid wing [2,

@ Springer



326

D.O. Bulters et al.

27, 34] and olfactory groove [17], and for craniopharyng-
iomas [12, 37, 38], have also been reported. These studies
have helped to establish the rates of visual recovery, which
range between 22.5 and 80% [11, 26]. It is also recognised
that many patients experience deterioration in their vision
following decompressive surgery. This complication occurs
following 11-25% of decompressions [16, 26, 35].

Most of these reports relate to classical pterional
approaches. The literature on extensive anterior approaches
is more limited [14], with our previous study forming one
of the larger series reporting visual outcomes [35]. Other,
rarer lesions, such as fibrous dysplasia and adenocarcinoma
are well recognised, but descriptions of post-operative
vision consist of case reports or short case series [15, 29].
It therefore remains unclear what the prospects are for
future vision in these cases and how this compares with
meningioma surgery.

In view of the fact that most meningioma series to date
lack detail on visual outcome (only reporting on the odds of
improvement or deterioration in vision), and the small
numbers of on non-meningioma cases in the literature, we
find it difficult to answer many of the questions posed by
our patients. Therefore, we report the detailed visual
outcomes of optic nerve decompression by either orbitozy-
gomatic or transbasal approaches. Our aim was to describe
how vision evolves over time, determine the magnitude as
well as the odds of change, and identify predictors of
improvement. We also sought to identify how these results
varied with different degrees of pre-operative impairment.
By putting these in a clinically meaningful context we hope
to provide valuable information for counselling patients.

Materials and methods
Patients

We performed a retrospective case note review of patients
undergoing optic nerve decompression via a combined
craniofacial approach in the Wessex Neurological Centre in
Southampton between 1991 and 2007. Only patients with
charted pre- and post-operative visual fields and acuities, as
well as a pre-operative deficit, were included.

All operations were performed via either a traditional
transzygomatic or a transbasal approach. We have previ-
ously described the details of both of these approaches [19,
22]. All procedures were performed by a combined
maxillofacial and neurosurgical team.

Vision

All patients had visual fields and acuities charted pre- and
post-operatively. Post-operative visual acuities and fields
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were divided into three groups: those performed as an in-
patient (within 7 days of surgery), those performed at the
first out-patient appointment (3 months), and those per-
formed at late follow-up (at least 12 months and up to
97 months following surgery).

Visual acuities were recorded on a Snellen chart at 6 m
with correction. A change in vision was defined as an
improvement or deterioration of one Snellen line. Vision
worse than 6/60 was recorded as finger counting, hand
movement, light perception and no light perception. For the
purposes of analysis each of these were considered as a
Snellen line.

For statistical analysis all Snellen values were converted
to logMAR following established practices [25]. For vision
worse than 6/60 logMAR values were ascribed as estimated
by the Freiburg Visual Acuity Test FrACT [33]. All Snellen
and logMAR equivalents are demonstrated in Table 1.

There was a planned subgroup analysis of eyes that were
blind, those that were not blind but did not meet the
standards for driving, and those that did meet the standards
for driving. These terms usually refer to binocular vision,
but for the purposes of analysis it was useful to stratify
individual eyes into mild, moderate and severe visual
impairment and are practical terms in which patients
perceive their deficits and assess surgery. Although United
Kingdom requirements for visual acuity for driving are not
defined in terms of Snellen lines, it is usually approximated
to 6/12 (logMAR 0.3) [9]. The World Health Organisation
definition of blindness of 3/60 or worse was used [20],
although legal definitions of blindness do vary.

Visual fields were recorded by Goldman perimetry. A
change was defined as an expansion or constriction of 15
degrees or more in at least three sectors (one quadrant).

Table 1 Visual acuity scales

Snellen logMAR
Metres Feet Decimal Line

6/4 13/20 0.67 1 —0.18
6/5 17/20 0.83 2 —-0.08
6/6 20/20 1.0 3 0.00
6/9 20/30 0.8 4 0.18
6/12 20/40 0.5 5 0.30
6/18 20/60 0.33 6 0.48
6/24 20/80 0.25 7 0.60
6/36 20/120 0.17 8 0.78
6/60 20/200 0.1 9 1.00
Finger counting 10 1.90
Hand movement 11 2.30
Light perception 12 2.70
No light perception 13 3.00
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Statistics

Unless stated, all statistical analyses were performed using
logMAR values. Correlations were calculated by linear
regression and expressed as Pearson’s coefficient. Differ-
ences in mean were calculated using a two-tailed Student’s ¢
test. Differences between categorised groups were calculated
using the Chi-squared test. Any association with a probabil-
ity value <0.05 was considered statistically significant.

Results
Patients

We identified 68 patients who had optic nerve decompres-
sion with documented visual failure between 1991 and
2007. Fifty-two patients had meningiomas, 3 pituitary
adenomas, 3 craniopharyngiomas, 3 chordomas, 2 adeno-
carcinomas, 2 fibrous dysplasia, 1 granular pituitary
tumour, 1 schwannoma and 1 olfactory neuroblastoma.
Twenty-two meningiomas were of the sphenoid wing, 17
suprasellar, 11 subfrontal and 2 petroclival with large
anterior extension (Table 2). One meningioma was atypical.

These 68 patients underwent 71 operations; 34 via a
transzygomatic approach and 37 via a transbasal approach.
Sixteen operations were performed to decompress both
optic nerves, giving a total of 87 nerves decompressed. Of
these, 76 were primary decompressions and 11 redo
surgeries.

The average age of patients was 52.0 years (range 5—
79 years). The average duration of visual deficit was
26.1 months (range 0.25-216 months). Forty-seven decom-
pressions were of the right optic nerve and 40 of the left.
The average follow-up was 24.4 months (range 4—
97 months). There were no significant differences in age,
sex, or visual function between the approaches (P=0.464,
P=0.529, P=0.822), pathologies (P=0.365, P=0.313,
P=00911) or primary and redo surgery (P=0.767, P=
0.292, P=0.228).

Visual acuity

Seventy-nine of the 87 eyes had a visual acuity worse than
6/6 pre-operatively. The median pre-operative acuity was 6/
24 (mean 1.13 logMAR) and the median post-operative
acuity was 6/18 (mean 1.00 logMAR). The average change
was 0.89 Snellen lines (0.13 logMAR). The visual acuity of
40 eyes (46.0%) improved, 27 (31.0%) were unchanged,
and 20 (23.0%) deteriorated. Of the 40 improved eyes, the
average change was 3.3 Snellen lines (0.87 logMAR). Of
the 20 deteriorated eyes, the average change was 2.8
Snellen lines (0.71 logMAR; Fig. 1).

Table 2 Pathology of optic nerve compression

Pathology Patients
Meningioma 52
Sphenoid wing 27
Suprasellar 17
Subfrontal (11)
Petroclival @)
Pituitary adenoma 3
Craniopharyngioma 3
Chordoma 3
Adenocarcinoma 2
Fibrous dysplasia 2
Granular pituitary tumour 1
Schwannoma 1
Olfactory neuroblastoma 1
Total 68

Visual fields

Fifty-one of the 78 patients with Goldman perimetry pre-
and post-operatively had a pre-operative field deficit. The
visual fields of 22 eyes (28.2%) improved, 43 (55.1%) were
unchanged, and 13 (16.7%) deteriorated (Table 3).

The number of eyes that experienced an improvement in
either acuity or fields was 43 (49.4%). Twenty-four (27.5%)
were unchanged and 20 (22.9%) deteriorated.

Age and symptom duration

There was no correlation between age and pre-operative
acuity (r=0.074, P=0.493), or post-operative change in
vision (#r=0.147, P=0.172; Fig. 2a). The duration of visual
symptoms (time from the initial onset of visual symptoms
to surgery) showed no correlation with pre-operative acuity

25
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Transzygomatic
20

0 e ——
-13-12-11-10-9 -8 -7 6 -5-4-3-2-10 1 2 3 45 6 7 8 910111213
Change in acuity (Snellen lines)

Fig. 1 A histogram showing the post-operative change in Snellen

lines. The transzygomatic approach is represented in light grey and the
transbasal in dark grey

@ Springer



328

D.O. Bulters et al.

Table 3 Change in visual fields for patients with normal, reduced and
absent pre-operative visual fields

Post-operative

Pre-operative Better Same Worse

n % n % n %
Normal 0 0 19 76 6 24
Reduced 21 49 15 35 7 16
Absent 1 10 9 90 0 0
Overall 22 28 43 55 13 17

(r=0.021, P=0.853), or post-operative change in vision (r=
0.097, P=0.400; Fig. 2b).

Pre-operative acuity

The relationships between pre-operative acuity and post-
operative acuity and improvement are demonstrated in
Fig. 3. The pre-operative acuity correlated with post-
operative acuity (#r=0.656, P<0.001). Pre-operative acuity
also correlated with the magnitude of the post-operative
change in vision (»=0.301, P=0.004). Linear regression of
post-operative change in vision against pre-operative acuity
yielded an x intercept at logMAR 0.64 (Snellen 6/24) with
gradient 0.26 (P=0.005). This represents the pre-operative
visual acuity at which on average there is no change in
acuity post-operatively.

The numbers of eyes meeting criteria for driving or
blindness that improved or deteriorated are demonstrated in
Table 4. There was no statistical difference in the likelihood
of improving or deteriorating between eyes that met driving
requirements and those that did not (x*>=2.848, P=0.241).
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Fig. 2 Change in visual acuity following optic nerve decompression
measured in Snellen lines. a vs age, b vs symptom duration
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Fig. 3 a Relationship between pre-operative and post-operative visual
acuity in logMAR. b Relationship between pre-operative and post-
operative visual improvement in logMAR

There was a difference between those registered blind and
those who were not (x?=31.815, P<0.001). The numbers
of affected eyes in patients who were driving or who were
blind post-operatively is shown in Table 5.

Approach, pathology and redo surgery

Although age and symptom duration were statistically the
same in the transzygomatic and transbasal groups, there
was a significantly higher number of meningiomas in the
transzygomatic group (x>=9.221, P=0.002). There was no
difference in pre-operative acuity (P=0.821), post-operative
acuity (P=0.694) or magnitude of change (P=0.809) in the
t test, and no difference in the odds of improvement,
remaining the same or deterioration with the Chi-squared
test (x*=0.277, P=0.877).

The patients were divided into two groups according to
pathology: meningioma and non-meningioma. There was
no difference in pre-operative acuity (P=0.911), post-
operative acuity (P=0.185) or magnitude of change (P=
0.071) with the ¢ test, and no difference in the odds of
improvement, remaining the same or deterioration with the
Chi-squared test (x>=3.476, P=0.176).
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Table 4 Number of eyes im-
proved, stable or worse depend-

Post-operative

ing on pre-operative acuity

Pre-operative Improved Same Worse Mean change in LogMAR
Pre-operative acuity categorised n % n % n %
as eyes registered blind, those o
not registered blind but not Drlvmg 16 48.5 8 24.2 27.3 -0.12
meeting the criteria for driving, Neither 16 61.5 4 154 23.1 —0.02
and those meeting the criteria Blind 8 28.6 6 23.1 5 17.8 0.57

for driving

Eleven decompressed eyes had undergone previous
surgery. Amongst these eyes there was no difference in
pre-operative acuity (P=0.228), post-operative acuity (P=
0.582) or magnitude of change (P=0.508) in the ¢ test, and
no difference in the odds of improvement, remaining the
same or deterioration in the Chi-squared test (x>=0.184,
P=0.912).

Time course of visual change

Charted visual acuities as in-patient and at first follow-up
were available for 25 decompressed eyes. Thirteen eyes
(52%) continued to improve after discharge, although one
eye (4%) deteriorated. On average there was an improve-
ment of 1.8 Snellen lines (logMAR 0.48), or 3.6 Snellen
lines (logMAR 0.90) in the subgroup of eyes that improved.
The immediate post-operative vision was also subdivided
into driving, not driving and not blind, and blind, and the
outcome of these are demonstrated in Table 6.

There were 50 eyes with more than 12 months’ follow-
up. Of these, 11 (22%) deteriorated and none improved
after the first year. On average, eyes deteriorated by 0.5
Snellen lines (logMAR 0.14), or 2.2 Snellen lines (logMAR
0.43) in the subgroup that deteriorated.

Discussion

We report the detailed visual outcomes of a large series of
optic nerve decompressions. Although direct comparisons

Table 5 Number of eyes categorised post-operatively as registered
blind, not registered blind but not meeting the criteria for driving, and
meeting the criteria for driving depending on pre-operative acuity

Post-operative

Pre-operative Driving Neither Blind

n % n % n %
Driving 26 78.8 5 15.1 2 6.1
Neither 11 423 11 42.3 15.4
Blind 6 21.4 1 3.6 21 75

can be difficult to make due to the heterogeneous pathology
and approaches, there are several reasons to believe it is
representative. First, rates of recovery are similar to those
reported in other series. Second, within this series there are
homogeneous subgroups that in themselves are large
enough to represent a significant case series. Third, all the
subgroups irrespective of pathology or approach have the
same results provided optic nerve decompression was
achieved.

Overall, 49.4% improved, 27.5% were unchanged and
22.9% deteriorated. This is in keeping with reports for both
suprasellar and sphenoid wing meningiomas. The figures
quoted vary considerably (Table 7). This is likely to be not
only due to the surgeon, approach and case selection, but
also to study design and outcome measures.

Visual scales

A significant problem when making comparisons between
studies is in the use of different visual acuity scales. The
Snellen chart has been the universally accepted visual scale
since its inception by the Dutch ophthalmologist Herman
Snellen in 1862. It has therefore been included in this
analysis to give clinical meaning to results. One limitation
of this scale is that it follows an arithmetic and not
geometric progression. This is an impediment to statistical
analysis as it makes averaging techniques invalid [18].
LogMAR is a logarithmic scale, developed to address some
of these issues [4], and is now widely used in research. We
therefore also employed this scale. Although the use of two
scales may appear to cause confusion, it makes statistical

Table 6 Likelihood of further improvement for eyes graded imme-
diately post-operatively as registered blind, not registered blind but not
meeting the criteria for driving, and meeting the criteria for driving

Total Further improvement Average change

n % Snellen logMAR
Driving 6 4 66.7 0.8 0.13
Neither 5 100 2.8 0.46
Blind 14 3 214 1.6 0.68
Total 25 12 48 1.8 0.48
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Table 7 Recent series reporting outcome from optic nerve decompression

Reference

Year

Patients

Better
(%)

Same

(%)

Worse
(%)

Correlated

Not correlated Group

(3]

[31]

[39]
[21]

[16]

(1]

(6]
(7]

[26]

[32]

[28]

(3]

[30]
[34]

@ Springer

1988

1998

2001
2002

2002

2002

2003
2003

2003

2005

2005

2006

2006
2005

38

50

62
23

70

47

20
18

50

53

42

62

30
25

42.0

65.0
55.0

54.4

80.0

47.0
35.1

18.0

37.7

66.6
30.8

30.0

18.0
26.0

34.6

0.0

42.0
514

62.0

24.5

28.0

29.8

33
69.2

28.0

17.0
19.0

11.0

20.0

11.0
13.5

20.0

14.0

17.0

30.0
0.0

Pre-operative light
perception

Symptom duration

Medial sphenoid
wing

Diaphragma sellae
poor

Age <54 years
Symptom duration
>7 m

Arachnoid plane
Severe VA

Pre-operative VA
Symptom duration

Encased ACA
Size
Age <50 years

Symptom duration
<7 m

Arachnoid plane
Severe VA

Pre-operative VA

Symptom duration
>] year

Size

Pre-operative VA

Nerve encasement

Age

Symptom duration

Age

Symptom duration
>] year

Severe symptoms

Vertical growth

Severe oedema

Absent arachnoid
plane

Subtotal removal
Atrophic nerve

Encased nerve

Adherent nerve

Symptom duration
Cavernous sinus
involvement

Size

Suprasellar meningioma

Supra- and parasellar meningioma

Tuberculum sellac meningioma

Tuberculum sellae tumour

Tuberculum sellae and planum
sphenoidale meningioma

Tuberculum sellae meningioma

Suprasellar meningioma

Meningioma involving optic nerve

Size Tuberculum sellae meningioma

Tuberculum sellac meningioma

Tuberculum vs
diaphragma

Complete vs
incomplete

Tuberculum sellae meningioma

Age

Size

Symptom
duration

ICA encasement Tuberculum sellac meningioma

Meningioma of sphenoid, orbit and
cavernous sinus
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Table 7 (continued)

Reference Year  Patients Better Same Worse Correlated Not correlated Group
(%) o) (%)
[27] 2006 55 38.0 56.0 7.0 Redo surgery Pre-operative VA Sphenoid wing meningioma
[17] 2003 13 83.0 na na Olfactory groove meningioma
[1] 2006 49 18.0 76.0 6.0 Age All (radiosurgery)
Symptom duration
[35] 2003 27 47.0 33.0 20.0 Male Pre-operative VA All (visual deficit)
Symptom duration
Apoplexy
Sellar extension
Soft tumour
Haemorrhage into
tumour
Pituitary tumour
[36] 2008 79 29.0 71.0 0.0 Transsphenoidal Age All (blind)
approach Symptom
duration
Approach
Current 71 49.4 27.5 22.9 Pre-operative VA Redo All (visual deficit)
study
2009

Patient numbers refer only to those patients with pre-operative deficits. Definitions of improvement vary

analysis possible while producing results in clinically
meaningful terms. It is also worth noting that similar results
were obtained through both methods of analysis.

Vision poorer than 6/60 poses special problems [24]. By
most definitions this is blindness. Many neurosurgical
studies have considered them all in one category. However,
even if outcomes worse than 6/60 seem disappointing,
differences between categories can actually make a signif-
icant functional difference to patients [13]. This is partic-
ularly so if the contralateral eye also has poor function and
cannot compensate.

Although attempts have been made to approximate
finger counting and hand movements to both Snellen and
logMAR charts [18], light perception and no light percep-
tion pose further problems. These do not refer to angles of
resolution, which are intrinsic to all acuity scales. Fortu-
nately, recent low visual acuity research with the Freiburg
Visual Acuity Test (FrACT) has produced robust estimates
of logMAR equivalents, which we have used allowing
analysis of all grades of vision [33].

Visual outcome

Although it is encouraging to see a large percentage of patients
improving, the magnitude of improvement varies. This detail
is less frequently reported and there is rarely much differen-
tiation between a small improvement and normalisation of
vision, despite its clinical relevance to the patient. In our series
the average change was 0.89 Snellen lines (7% improvement

in Snellen lines), and 3.3 Snellen lines (47% improvement in
Snellen lines) in the subgroup of 40 patients with improved
acuity. Thus, although a large number of patients experience
an improvement, not all achieve normality (31/87 or 35.6%
achieved an acuity of 6/6 or better).

These data will help to counsel patients pre-operatively.
However, there are little data in the literature to guide what
happens to vision between the immediate post-operative
phase and late follow-up, despite being of great interest to
patients. We show that visual change is not limited to the
peri-operative period. In the initial months there is a
significant improvement in acuity, often following a small
deterioration immediately peri-operatively, although severe
immediate deterioration is rarely followed by any improve-
ment, as has been observed elsewhere [30].

Unfortunately, this visual improvement is not always
maintained and in the long term 22% of patients suffered a
significant deterioration. This was excluding deterioration
due to recurrence and not related to post-operative radio-
therapy or redo surgery. It can only be postulated that this
relates to a reduced redundancy within the optic nerve and
hence increased sensitivity to any future neuronal loss [35].

Pathology and approach
Previous reports have suggested that visual outcome
following trans-cranial approaches depends on tumour

location [3, 27]. It is surprising that we found no such
relationship. Nor did we find a relationship with pathology
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or approach. We therefore believe the most important factor
relating to post-operative improvement is the decompres-
sion itself—that tumour location does not influence visual
outcome directly, but only through the adequacy of that
decompression. This supports the traditional surgical view
that approach should be tailored to the lesion to achieve
maximal decompression with minimal risk and the ap-
proach in itself does not determine outcome. This will have
to be evaluated against new transsphenoidal—transethmoi-
dal-transnasal approaches being used [8, 10, 23], when
larger series reporting on visual outcome are available.

Transsphenoidal procedures were excluded from this
study. We felt these represented a significantly different
group, as soft pituitary tumours were liable to lead to better
debulking, without the need to visualise and potentially
injure the optic nerve. This hypothesis is supported by
better results reported in other studies [36]. Unfortunately,
the number of pituitary adenomas in our series decom-
pressed trans-cranially is too small to draw conclusions.

Other groups have found that the plane between the
nerve and tumour (and measures of this such as the
presence of the arachnoid plane and nerve encasement)
correlates with visual outcome [5, 11, 26, 28, 39] and that
redo surgery is associated with worse outcome [27].

We believe that the risk of post-operative deterioration is
largely determined by vascular injury, which itself is related
to the adequacy of the plane between the nerve and the
tumour. We therefore expected some subgroups with
different degrees of adherence to the optic nerve to have
higher rates of post-operative deterioration. Redo surgery
was one such group. We did not observe any difference,
however. We believe this is either due to the small sample
size or as a result of our practice to be more conservative in
our decompression in the face of adherent tumour at redo
surgery and that if we pursued more aggressive surgery in
these cases we may have had poorer results. Our data,
therefore, suggest that although it requires careful judge-
ment, the results from redo surgery can be satisfying and
indeed similar to those obtained after primary surgery.

A number of studies have found that other intra-
operative observations predict worse outcome. These
include encased anterior cerebral arteries [16], vertical
growth [28], severe oedema [28] and cavernous sinus
involvement [27]. These are likely to reflect the surgical
difficulty in achieving adequate decompression rather than
the intrinsic capacity for recovery of the nerve itself. This is
supported by previous studies demonstrating lower rates of
recovery associated with subtotal removal [28]. However,
what constitutes adequate decompression is unclear, as
other studies have found no difference between complete
and incomplete removal [30].

In our experience one of the best predictors of visual
outcome is the appearance of the optic nerve at surgery.
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This is in keeping with reports that an atrophic optic nerve
at surgery predicts poor outcome [5] and unlike other
factors is likely to reflect the degree of injury already
sustained by the optic nerve and its capacity to regain
function.

Age and duration of symptoms

So far, the main associations with outcome are intra-
operative findings. These are not available pre-operatively.
For pre-operative counselling we considered factors such as
age, symptom duration and pre-operative acuity. The
literature is conflicting on all three of these issues (Table 7).

Some papers suggest that age predicts a poor recovery.
We found that it did not. Although a bias could have been
introduced if only the fittest elderly patients with the most
favourable tumours were offered surgery, we excluded any
relationship between age and pre-operative acuity. There-
fore, in the absence of any other associations with outcome,
this is unlikely.

We also found no relationship to the duration of
symptoms. One reason for conflicting reports on this
subject may be due to the definition of the term. At one
extreme, this could be considered to start from the first
onset of any visual symptom, and at the other extreme,
from when the symptoms reached their pre-operative level.
We opted for the former, as this was relatively easier to
obtain and more reproducible. However, it could be argued
that if outcome is related to the severity of deficit in acuity,
then it may also be related to the duration of the worst
deficit and not the duration of any deficit. We can therefore
only conclude that outcome is not related to the time since
the first onset of visual failure. Although there could still be
a relationship with the duration of the most severe
symptoms, clinically this can be difficult to define and
probably not relevant.

Pre-operative acuity

The relationship of outcome to pre-operative visual acuity
is complex. Previously, we have reported that there is no
relationship between pre-operative acuity and the change in
acuity achieved [35]. However, in the continuation of our
series there is a clear relationship between pre- and post-
operative acuity, with patients with good vision faring best
post-operatively. This demonstrates the dangers of the
interpretation of small numbers.

However, when viewed as the magnitude of improve-
ment, the picture is different again. We observed that
patients with worse vision, on average, had a larger
improvement in vision than those with good vision. This
can easily be explained by the fact that patients with worse
vision simply have more to gain. We therefore looked at the
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rates of improvement in subgroups with good, moderate or
poor vision. This was more in keeping with the accepted
view that patients with worse vision are less likely to
improve. However, this was only seen amongst patients
registered blind. Patients with pre-operative acuities better
than 6/60, all had the same frequency of improvement, as
has been observed in some other studies [27].

While this is very useful for patient information, our data
also provide useful information regarding the timing of
surgery. It is clear we should be operating before blindness
is reached (although we should not be deterred from
surgery if patients present severely impaired, as significant
and worthwhile improvements were seen in our series). The
relationship between pre- and post-operative acuity sug-
gests that we should operate at the earliest possible stage,
before there is significant visual deterioration, as this will
result in the best visual outcomes. However, this ignores the
risk of visual deterioration. If we consider the ideal time to
operate to be when the average improvement (as opposed to
the probability of improvement) is larger than the average
deterioration, then linear regression demonstrates that this is
reached at logMAR 0.64 or a Snellen equivalent of 6/24.

This should, of course, not be used as a criterion for
surgery in itself, as this does not take into account the
natural history of the disease. Many of these patients face
inevitable progression of their visual symptoms. Therefore,
even a small immediate deterioration following surgery
may be better than a severe progressive deficit. Nor does
the question take into account the plenitude of patient and
tumour factors that have bearing on this decision. We may
have demonstrated that age, duration of symptoms, pathol-
ogy or approach do not independently influence outcome,
but this does not mean that they do not have an influence
on decision-making. Many of these factors are related to the
progression of symptoms. Thus, although they do not
influence the visual outcome following surgery, they do
influence what surgery is measured against—conservative
management, or in some cases, radiosurgery.

Radiosurgery represents an interesting new option. Tradi-
tionally, it was not considered due to the risk to the optic
apparatus. There are a number of recent reports on safe
treatment with increasingly conformal therapy [1]. While
these do not appear to provide much relief from visual
symptoms (16%) they do provide some tumour control with
low complication rates (6%) and perhaps provide a good
option for patients before visual disturbance has occurred
where the risks of surgery are felt to be unacceptable.

Ultimately, it comes down to how patients perceive their
risk. Should they choose an immediate risk of deterioration
with the best overall outcome, or should they wish to wait
until the chances of improving from surgery are better than the
chances of deterioration. These are choices that can only be
made after careful consultation between patient and surgeon.
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