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ABSTRACT 

Of all patients attended to in a clinic during 1986, 441 had open angle glaucoma diagnosed 
during 1974-1986 on the basis of either a verified visual field defect, a glaucomatous disc, or a 
repeated intraocular pressure value of at least 35 mm Hg. 

At first presentation of recent cases 1984-1986 (N=128) 65 per cent were more than 70 years 
old. Capsular glaucomas were twice as common as simple glaucomas (low tension cases 
included). 

62 per cent of capsular but only 26 per cent of simple glaucomas had an initial pressure of 35 
mm Hg or more (p<O.OOl). One third of both capsular and simple glaucomas had an advanced 
visual field defect with breakthrough to the periphery in the worse eye already at first 
presentation. This was more common if the initial pressure was 35 mm Hg or more (pCO.05). 

better eye did not exceed 15 per cent. 

progression in early detected cases was only three per cent (p < 0.05). Visual field defects with 
breakthrough to the periphery already at first presentation progressed more often than 
circumscribed scotomas (p CO.02). 

Almost half remained unilateral cases, and the rate of severely impaired visual function in the 

While generally 30-50 per cent of glaucomatous field defects had progressed in five years, the 

INTRODUCTION 

Retrospective and prospective glaucoma studies often suffer from unavoidable shortcomings. 
The course of glaucoma might be difficult to establish because cataract, macular degeneration 
and other age related factors disturb careful examinations (7,9,12,14). It has been shown that 
30-40 per cent of optic nerve axons might be lost before a visual field defect can be detected 
(33,34,35). The evaluation of therapeutic effects can often be questioned, because compliance 
to medical therapy is unknown and often poor (17,18,29). 

We report here the results of an investigation of all open angle glaucomas attended to at an 
university eye clinic during 1986. Signs of pronounced changes in optic discs and visual fields 
has been used to classify glaucoma damage. Correlation of initial intraocular pressure, type of 



glaucoma and visual field defect has been analysed. Therapeutic outcome is discussed only in 
terms of visual function. 

SUBJECTS AND METHODS 

The Department of Ophthalmology, University Hospital, Uppsala attends to about 60 per cent 
of the glaucoma out-patients and all in-patients in a district with 250 OOO inhabitants. During 
1986 1256 patients with a clinical diagnosis of glaucoma or suspected glaucoma were seen. Two 
thirds of these patients had open angle glaucomas (capsular 475, simple 351, low tension 21), 
and 177 had ocular hypertension or suspected (untreated) glaucoma. 57 had narrow angle 
glaucoma, 8 congenital, 6 pigmentary and 151 secondary glaucoma. 

Inclusion criteria and grouDing of patients 

Visual impairment and intraocular pressures have been analysed only for those patients with 
verified open angle glaucoma, who had no glaucoma treatment when first seen in the clinic. 

Criteria for verified glaucoma were either a glaucomatous visual field defect (stage 1-4 as 
defined below) detected at at least two examinations, or a glaucomatous disc (stage 3-4), or 
repeated pressure values of at least 35 mm Hg. The patients were subgrouped according to 
duration of verified disease. 

presentation: 
In the first three subgroups the patients fulfilled our diagnostic criteria at their first 

Recent glaucomas. - First presentation 1984-1986. Duration of disease 1 f 1 years. 

5-year-glaucomas. - First presentation 1979-1983. Duration of disease 5 f 2  years. 

10-year-glaucomas. - First presentation 1974 1978. Duration of disease 10f2 years. 

Number of cases 128. 

Number of cases 174. 

Number of cases 101. 
In the following two subgroups the patients did not fulfil our criteria at first presentation. The 

first group was treated for glaucoma before the verified diagnosis according to our criteria. The 
second was followed because of ocular hypertension or other risk factors but had no treatment 
before the verified diagnosis: 

Treated before verified diagnosis. - visual field defect developed 1979-1983. 

Followed before verified diagnosis. - visual field defect developed 1979-1983. 

Of these 441 patients 293 had capsular, 131 had simple and 17 had low tension glaucoma. 

Duration of disease 5+2 years. Number of cases 20. 

Duration of disease 5 f 2  years. Number of cases 18. 

Examination 

Intraocular applanation Dressure value - was recorded at first Presentation as the mean of a 
diurnal curve (3-7 values). 
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Outic disc aupearance - was analysed from stereo-diapositives or from a sketch based on direct, 
binocular examination. Stages: 
0 - normal disc appearance, 
1 - asymmetry between eyes or vertical elongation of cup, 
2 - total polar notch up or down, or cup/disc=0.8, 
3 - total polar notch up and down, or cup/disc=0.9, 
4 - total excavation to the edge, 
X - evaluation not possible, usually because of cataract. 

Visual field. - Computer assisted threshold static perimetry (Competer) was used when possible. 
Patients with large defects and those otherwise unable to co-operate with the Competer were 
examined with the Goldmann perimeter using a combined kinetic and static technique. Stages: 
0 - normal visual field, 
1 - 1-2 paracentral scotomas or a nasal step, 
2 - fully developed arcuate scotoma, 
3 - breakthrough to the periphery and loss of 113-213 of the total field, 
4 - central vision with or without a temporal rest, or blindness, 
X - cataract, macular degeneration or co-operation made examination impossible. 

Eve handicaD refers to a particular eye, while patient handicap is determined by the condition of 
the better eye. A visual field defect stage 2 or less was considered as not handicapping. 

Worse eye 's defined as the eye with the highest stage of visual field defect or, if this does not 
differ, the eye with the highest stage of optic disc damage. If this could not separate the eyes, 
the right eye has been chosen. 

Progression is defined as passing from one visual field stage to another. 

Chi-squares have been used for the calculations of statistical significance. 

RESULTS 

Age distribution - all cases. The average patient was old. The age mean & SD and median for 
all cases controlled and treated in 1986 were 76 f 8 and 76 years for capsular glaucomas 
(N=475), 73 & 11 and 74 years for simple and low tension glaucomas (N=372). 

First presentation. These analyses have been restricted to the subgroup "Recent glaucomas" in 
order to lessen the influence of mortality. 

80 or more (table 1). Thus the majority of patients with verified glaucoma were old already at 
first presentation. 

At first presentation two thirds of the patients were 70 years old or more, and every fifth was 

253 



Table 1. Age at first presentation 1984-1986 of open angle glaucoma. 
Simple + low 

All cases Capsular glauc. tension glauc. 
N= 128 N=85 N=43 

Age years 
70 or more 65 % 67 % 60 % 
75 or more 39 % 40 % 37% 
80 or more 19% 19 % 19 % 

Arcuate Breakthrough Central vision 
scotoma to periphery +tempor.rest 

Age mean k SD 71.9 If: 8.9 72.9 8.0 70.0 & 10.2 
Age median 73 74 71 

Cata- 
ract 

Capsular glaucomas were twice as common as simple and low tension glaucomas. 
Intraocular pressure and visual field defect in the worse eye are presented in fig 1. 
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Fig. 1. 
Glaucomatous visual field defects and intraocular pressure levels in the worse eye of capsular 
(o), and simple + low tension (0) glaucomas with a first presentation 1984-1986. In the group 
2 35 mm Hg/paracentral scotoma 5 capsular glaucomas had high pressure only. 

High intraocular pressures were common, 50 per cent (64/128) had a pressure 2 35 mm Hg. 
This was more pronounced among capsular glaucomas (62 per cent or 53/85) than for simple 
glaucomas (26 per cent or 11/43). This difference is statistically significant (p < 0.001). 
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One third (411128) had a handicapping field defect (stage 3 or 4) in the worse eye. Capsular 

The mean age of patients with a visual field defect stage 4 was 5 years higher than the mean 

A handicapping field defect was found in 41 per cent (26164) of worse eyes with a pressure of 

and simple glaucomas did not differ in frequency of handicapping field defects. 

age of the whole group (71.9 f 8.9 and 76.7 k 8.6 respectively). 

35 mm Hg or more at first presentation. In worse eyes with a lower pressure the rate was only 
23 per cent (15164). The difference is statistically significant (p < 0.05). 

While 34 per cent of recent glaucomas had a handicapping defect in one eye already at first 
presentation, the other eye showed a handicapping defect in only 6 per cent (fig 2). 45 per cent 
of better eyes showed no sign of glaucoma. 

FIRST PRESENTATION LAST PRESENTATION 
WORSE EYE BETTER EYE WORfE EYE BETTER EYE 

2 1  - l d  

2 1  

13 

VISUAL FIELD STAGES 

0 2 3 4 x  

Fig. 2. 
Percentage distribution of glaucomatous visual field defect stages 0-1, 2, 3, 4 or X. The 
diagrams show the condition for worse and better eye at first and last presentation for the 
subgroups Recent glaucomas, 5-year-glaucomas and 10-year-glaucomas. 

Patient handicaD. At first presentation a patient handicap (visual field defect 3, 4 or X in better 
eye) was found in 7 per cent of recent glaucomas (fig 2). At last presentation the rate of patient 
handicap in the three groups amounted to only 9 - 15 per cent. 
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Glaucoma proizression. - Glaucoma progression in different subgroups is analysed in table 2. 

Table 2. Progression of glaucomatous visual field defects in 5 _+ 2 years and 10 _+ 2 years. 

Group Year of ver. Eye VFD N Progr 
diagnosis stage % 

5-year-glauc. 1979-83 Worse 2 127 30 
3 29 48 

Better 2 70 27 

Treated before 1979-83 
verified diagn. 

Followed before 1979-83 
verified diagn. 

10-year-glauc. 1974-78 

Worse 2 20 5 

Worse 2 18 0 

Worse 2 84 32 
3 13 54 

Better 2 36 28 

In worse eyes with a follow up of 3 years or more (5-year-glaucomas and 10-year-glaucomas 
grouped together) progression was found in 31 per cent of eyes with a visual field defect stage 
2, and in 50 per cent of eyes with stage 3. The difference is statistically significant @< 0.02). 
There is no difference in progress rate between worse and better eyes with the same stage of 
visual field defect. 

glaucomas in spite of the same follow up time for the visual field defect. In the group "Treated 
before verified diagnosis" only one case progressed from stage 2, and in the group "Followed 
before verified diagnosis" no one. The differences versus the 5-year-glaucomas are statistically 
significant (treated group p < 0.05, followed group p < 0.01). 

The two groups followed before verified diagnosis differed markedly from the 5-year- 

DISCUSSION 

Epidemiological studies (2,4,13,21,22) have shown that glaucomas with low or normal 
tensions are common. It may be argued that the increasing prevalence of glaucoma with age 
(22) would suggest, that population studies using upper age limits of 70 respectively 74 years 
(4,13) might have excluded a significant proportion of the glaucoma population with high 
pressures. In our study high initial pressures dominated - among open angle glaucomas, 
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diagnosed at this hospital in 1984-1986, 50 per cent had a pressure of 35 mm Hg or more, and 
only 4 per cent were of the low tension type with pressures below 21 mm Hg. However, the 
high age of our patients at first presentation can not explain this difference. We did not find any 
correlation of pressures to age. 

difference. 62 per cent of capsular glaucomas had initial pressures 2.35  mm Hg, but only 26 
per cent of simple glaucomas, and no patient with capsular glaucoma had initial pressures 9 1  
mm Hg. Figures of prevalence and incidence based on single pressure measurements should be 
cautiously interpreted. Several assumed low tension glaucomas can be reclassified as simple 
glaucomas after repeated pressure measurements (25). The diagnoses in our sample were based 
on diurnal pressure curves. Finally, glaucomas found in population surveys may differ in type 
or stage of the disease from those found in patients seeking medical care, usually because of 
visual disturbances (44). 

(1,25,27,36,38). No single theory can explain all features of damage in the different kinds of 
open angle glaucoma, but the risk of development and progress of glaucomatous optic nerve 
damage increases with increasing pressures (3,5,16,19, 24,28,31,37,39,42). Correspondingly, 
we found a significantly higher rate of severe visual field defect in eyes with intraocular 
pressure of 35 mm Hg or more than in eyes with lower pressures. 

The predominance (2/3) of capsular glaucomas in our material may partly explain the 

The pathogenesis of glaucomatous optic nerve damage has been extensively reviewed 

In agreement with other studies (8,26,30,40,41) we found that for many patients the first 
glaucoma presentation was also a late presentation. Over 30 per cent of our patients had a 
marked visual field loss in the most affected eye, when first seeking care for eye symptoms. 
Severe bilateral defects were found, but were rare. On the other hand, unilateral glaucoma was 
common (about 45 per cent). The age at first presentation was high, 65 per cent were more than 
70 and 19 per cent more than 80 years old. A combination of old age and unilateral painless 
disease probably explains several late presentations. 

Indirect clinical evidence from retrospective studies of several hundreds of carefully examined 
cases indicates that prognosis of glaucoma depends on the degree of initial glaucomatous nerve 
damage, and these studies emphasise the importance of an early diagnosis (6,8,10,20,43). We 
found that visual field defects, present already at first presentation, progressed faster than 
defects developing during control or treatment. These latter defects were probably diagnosed 
within months of observable damage, and at an earlier stage of the disease, than those existing 
when the patient first sought medical care. 

Visual field defects, however, only indirectly and non-uniformly reflect loss of optic nerve 
axons. Many glaucomas have already lost a majority of their axons by the time of the first 
presentation (33,34,35). Even a small further loss of axons might hypothetically be noted as a 
major progression of visual field loss (11). We found a statistically significant lower rate of 
progress in eyes with only an arcuate scotoma than in eyes with breakthrough of the scotoma to 
the periphery. 
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80-90 per cent of the open angle glaucoma patients still controlled at our clinic after 8-12 
years' known duration of the disease had only a small or no visual impairment in the least 
affected eye. Even the worse eye had a seriously impaired visual function only in 20 per cent, 
and in over half of the cases the visual damage in this eye was small. 

handicapping to advanced defects did not increase with increasing follow up times. This finding 
is probably an artefact, explained by the old age of the patients and the retrospective design of 
the study. The same could be said about the seemingly higher frequency of handicapping visual 
field defect in the group with medium duration as compared to the group with long duration, in 
this case the explanation is supported by the finding of a higher mean age at first presentation in 
the group with visual field defect stage 4. 

The percentage of progression from not handicapping to handicapping defects or from 
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