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Table 1 Presenting features of 25 patients

Patient  Age Sex Eye VA (a7 Fieldloss APD  ON Propt. TA Exp.  %Lim. Strab. %
Muscle
volume

1 66 F R 20/800 0/15 20-1 + 1 22 20 - 59 25XT 15-6

L 20/40 4/15 16-9 - 0 20 24 - 45 16-8

2 82 F R 20/300 0/15 NA + 4 22 24 + 63 Ortho  21-0

L * * * * * * * * * * *
3 39 F R 20/50 8/15 NA + 2 27 27 + NA 10RHT 20-5
L 20/30 4/15 NA - 0 26 24 - NA 18-2
4 53 F R 20/40 11/15 21-6 - 0 22 28 - 41 10X(T) 12-6
L 20/60 11/15 20-6 - 0 22 31 - 43 13-8
5 31 F R 20/25 14/15 NA - 0 25 23 + 71 Ortho 234
L 20125 12/15 NA - 0 26 26 + 40 247
6 62 M R 201400 015 22:3 + 2 21 20 + 25 Ortho  23-0
L 20/40 915 16-5 - 2 21 20 + 60 19.5
7 59 M R 20/15 15/15 NA - 2 25 21 - 100 Ortho  12-1
L 20125 15/15 9-5 + 4 23 30 - 55 18-1
8 56 M R 20/40 13/15 0-4 + 3 29 16 - 57 14RHT 160
L 20/30 15/15 0-0 - 3 27 17 - 64 8XT 14-2
9 61 F R 20/80 9/15 12:5 + 0 26 20 - 66 NA
L 20/60 12/15 NA - 0 26 12 - 66 3SLHT NA
10 42 F R 2040 11/15 4.9 - 0 26 30 - 86 Ortho  19:0
L 20130 11/15 7-3 + 0 27 32 - 69 19-0
11 63 F R 20/20 10/15 9-7 - 4 22 19 - 93 Ortho 170
L 20/70 10/15 18-9 + 0 22 19 - 93 18-6
12 63 F R 20/30 8/15 NA - 2 26 15 - 45 11E(T) 17-4
L 20/30 715 NA + 2 27 16 - 45 16-4
13 83 F R 201200  10/15  NA - 0 19 20 + 22 Diplopia NA
L 20/70 8/15 NA - 0 19 18 + 29 NA
14 59 M R 20/80 11/15 NA - 0 9 24 - 35 Diplopia 11-9
L 20/40 11/15 NA - 1 7 25 - 41 14-0
15 51 F R 20/20 12/15 0-0 - 3 25 20 - 43 sm.XT NA
L 20/30 10/15 0-0 - 3 23 18 - 53 NA
16 75 F R 20/200 0/15 NA + 4 21 20 + 50 35ET NA
L 20/60 0/15 NA - 0 19 20 + 43 NA
17 78 F R 201200 NA 199 - 3 28 19 + 38 Ortho  21-6
L 20/400 NA 14-6 - 4 27 22 + 40 21-5
18 29 F R 20/200  11/15 16-8 + 3 22 26 + 31 Ortho 132
L 20/20 15/15 52 - 2 22 26 + 31 11-5
19 49 F R 20/25 11/15 2-5 - 2 23 14 - 19 Ortho  14-5
L 30/15 12/15 4-4 - 2 23 15 - 19 12-4
20 72 F R 20/60 10/15 2-1 - 3 24 17 NA 33 Ortho  19-0
L 20060  10/15 23 + 0 26 17 NA 35 20-6
21 27 M R 20/30 14/15 15 - 0 31 25 + 60 RHT 17-8
L 20/50  13/15 3-0 - 0 30 20 + 60 10ET 152
22 74 F R 10/100 2/15 NA - 2 18 60 + 43 Diplopia 26-0
L 20/200 2/15 NA + 4 14 14 + 43 26-9
23 67 F R 20/100 8/15 53 + 0 23 14 + 30 RHT 13-8
L * * * * * * * * * * *
24 74 M R 20/30 10/15 NA - 2 24 18 - 70 4RHT 145
L 20/20 10/15 NA - 2 27 20 - 48 12.7
25 54 F R 20/25 10/15 NA - 2 26 15 + 15 4RHT 107
L 20/25 13/15  NA - 2 25 15 - 38 9-0

VA =visual acuity. CV=colour vision. Field loss=mean decibel whole field loss. APD =afferent pupillary defect. ON=optic nerve status
(0=no neuropathy, 1=hyperaemia, 2=swollen, 3=partial atrophy, 4=atrophy). Propt. =proptosis. TA =tension applanatation.
Exp.=exposure. %Lim=total percentage muscle limitation. Strab. =Strabismus present.

XT=exotropia. Ortho=orthotropia. RHT=right hypertropia. LHT =left hypertropia. E(T)=intermittent esotropia. ET=esotropia.
NA=notavailable. *=Surgery not performed on that eye.

Results improvement in visual acuity postoperatively, eight

(17%) showed no improvement (five of which had a
DIFFERENCES IN VISUAL FUNCTION FOLLOWING  preoperative visual acuity of 20/20 or better), and
SURGERY three (6% ) worsened. Of the 25 eyes tested for colour
Of the 48 eyes that had surgery 37 (77%) had vision pre- and postoperatively the colour vision
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Fig.1 Scatterplot comparing pre- and postoperative
Snellen visual acuity results (t=—7-02, p<0-001). For this
and all succeeding scatterplots the solid line represents ‘no
change’; points above the line denote a decrease, while points
below denote an improvement. ’

improved in 19 (76%), remained unchanged in five
(20%) (two of which had a preoperative colour vision
of 15/15), and deteriorated in one (4%). Of the eyes
evaluated by Octopus automated perimetry there
was quantitative improvement in 18 (67%), no
change in three (12%) (all of which showed no
preoperative loss), and an increased loss in six
(22%).

A quantitative analysis of visual parameters was
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Fig.2 Scatterplot comparing pre- and postoperative
pseudoisochromatic colour vision results (t=—5-33,
p<0-001).

performed to determine the amount of change
between the preoperative and postoperative assess-
ment. Fig. 1 compares the pre- and postoperative
visual acuity by Snellen types for each patient. Fig. 2
compares the pre- and postoperative results "of
pseudoisochromatic testing of colour vision. In
general, patients with higher degrees of visual loss
preoperatively had greater improvement after
surgery. This tendency was statistically significant,
with correlations between preoperative visual acuity
and postoperative change being —0-54 (p<<0-001),
between preoperative colour vision and postopera-
tive change being —0-74 (p<0-001), between pre-
operative central 10° visual fields and postoperative
change being —0-72 (p<0-001), and between pre-
operative whole visual fields and postoperative
change being —0-60 (p<0-001).

ASSOCIATION OF NON-VISUAL AND VISUAL
PARAMETERS WITH POSTOPERATIVE VISUAL
IMPROVEMENT

Proptosis, limitation of extraocular motility, and
extraocular muscle size on CT scan were evaluated as
possible predictors of visual outcome following
orbital decompression. However, correlations were
nearly zero in each instance.

QUANTITATIVE ASSESSMENT OF VISUAL FIELDS
The type of visual field loss encountered preopera-
tively was studied by means of analysis by quadrants,
whole 30° fields, and central 10° fields. The frequency
of encountering visual loss of various degrees in these .
portions of the field are shown in Fig. 3. The
frequency of improvement in visual fields postopera-
tively for each portion of the field is shown in Fig. 4.
A significant correlation was found for postoperative
improvement with preoperative severity for the
whole field, the lower temporal, the lower nasal, and
the central 10° of field. These correlations are
summarised in Table 2.

Discussion

Quantitative analysis of several parameters of visual
function in patients undergoing orbital decompres-
sion for Graves’ ophthalmopathy with optic neuro-
pathy suggests that surgery is highly effective in
restoring all manifestations of optic nerve function—
acuity, visual fields, and colour vision. This improve-
ment is especially remarkable in this series of patients
because the criterion for surgical decompression was
either failure to improve on or drug intolerance to
corticosteroids. Morbidity of the procedure was
acceptable, with the major complications being
diplopia and infraorbital numbness, as has also been
reported by others." **
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Fig.3 Bardiagram demonstrating the frequency of
preoperative visual field loss: 27 eyes.

Other than the finding first noted by Ogura et al. "
that patients with more severe visual dysfunction are
more likely to show postoperative improvement, no
other parameter of disease, such as preoperative
proptosis, motility limitation, or even extraocular
muscle enlargement by CT scan seems to aid in
predicting which patients are likely to benefit sub-
stantially from surgery.

Similar studies to compare quantitatively the
results of orbital decompression with other types of
treatment for optic neuropathy in Graves’ ophthal-
mopathy are needed. These additional studies should
improve the treatment of this vision-threatening
disease.

Table2 Correlations between preoperative visual field
mean decibel loss and postoperative improvement

Visualfield r p
Central -0-72 <0-001
Lower temporal -0-66 <0-001
Lower nasal -0-63 <0-001
Whole -0-60 <0-001
Upper temporal —0-44 <0-05
Upper nasal -0-37 NS
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