
CLINICAL STUDY OF EARLY CHRONIC SIMPLE GLAUCOMA: DAILY CURVE OF 
PRESSURE, VISUAL FIELDS AND EYE FUNDUS: FOLLOW-UP OF 5-15 YEARS 
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IN'11RODUCTION 

It is well known that the persistently 
high 10 pressure determines irreversible vi­
sual field loss and glaucomatous cup. 

Relatively recent papers (LEYDHE­
CKER, 1958) have shown that the time in­
terval necess·ary for the appearance of vi­
sual field defects is around 5 to 10 years. 
This interval represents the resistance of 
the optic nerve to the hypertension and 
wide individual variations may occur (LIN­
NÉR & STROMBER.G, 1967 ) specially when 
there is a good gradient Ophthalmic Arte­
ry Pressure/Po as LOBSTEIN ( 1963, 1968) 
and others have shown some years ago. 

In this paper we have studied a group of 
143 patients followed sistematically for mo­
re than 5 years in which there has not 
been any significative change in the visual 
fields that could be related to the ocular 
hypertension. 

The Daily Curve of Pressure, systema­
tized as a semiotic method by SAMPAOLE­
SI & RECA ( 1961 ) and introduced for the 
control of clinicai or surgical treatment by 
CALIXTO, SA!MPAOLESI, CARVALHO, and 
RECA ( 1966) is the only available direct 
method for the tensional control, before or 
during treatment. Before its systematiza­
tion, this control was only indirectly eva­
luated by single tonometries, visual fields 
and optic disc examinations. 

The follow-up of patients through the 
DCPo gives the ophthalmologist good con­
ditions for the j udgement of treatment: 
daily schedule for the administration of 
the eye drops, combination of hypotensive 
drugs, and choice of the best drug or drugs 
for each patient "per se". 

We believe that its systematic use de­
termined a radical change in the evalua­
tion of the treatment : before its introduc­
tion we selected more cases for surgical 
treatment due to the lack of a good crite­
rium for the therapeutic evaluation. New 
drugs, acting by different mechanisms in 
the tensional regulation, associated with 
the classical medication (pilocarpine) ha­
ve also contributed, without doubt, to the 
substancial change in the treatment. 

MATERIAL AND METHODS 

In December 1969, ten years after the 
establishment of the Glaucoma Clinic of 
the Medicai School of the Federal Univer-

sity of Minas Gerais ( at São Geraldo Hos­
pital) ,  we had 1837 patients registered. 
From these, we were able to select 143 pa­
tients in whom the diagnosis was made in 
the hypertensive phase of the disease. i.e., 
before the occurrence of visual field loss 
and with normal or moderately glaucoma­
tous cups. It was included in the sample 
one patient with visual field loss due to 
glaucoma, but present since the first exa­
mination. With proper treatment it did 
no progress during a 9 years follow-up. All 
the other patients had normal visual fields. 
These patients were followed from 5 to 15 
years and showed regular control of treat­
ment (eye fundus, visual fields, and DCPo ) .  
They correspond to only 7 .  8 %  o f all the 
patients registered in the period of ten 
years. This percentage represents a very 
low proportion of recognition of the disea­
se in the ideal phase of diagnosis, i.e., the 
phas.e that precedes the visual field and 
optic disc changes. 

. Our routine examination was as follows : 

1 .  Biomicroscopy (Haag-Streit slit lamp, 
mod. 900) , ophthalmoscopy (Bausch & 
Lomb binocular ophthamoscope) and 
gonioscopy (Goldmann's contact lens 
and Haag-Streit slit lamp, mod. 900 ) .  
During the first years we used the c.ld 
Haag-Streit slit lamp, mod. 360. 

2 .  Visual fields - obtained in the Gold­
mann's perimeter, studying 4 isopters 
exploring the Bjerrum area for the 
presence of scotomas unconnected to 
the blind spot. Since 1974 we began to 
perform the selective perimetry, as pro­
posed by ARMALY ( 1969) . 

3 .  Ophthalmodynamometry - according 
to WEIGELIN and LOBSTEIN ( 1963 ) .  

4 .  Daily Curve o f  pressure (SAMPAOLESI 
and REGA 1961 ) .  

5 .  Grant Tonography ( 1950) and Leydhe­
cker tonographic test ( 1958) made one 
or more times in all patients. 

Since 1962 we have introduced the ap­
planation tonometry in the routine of the 
ophthalmologic examination made by the 
residents of the Eye Department. The ini­
tial suspicion of glaucoma usually arises 
from the systematic applanation tonome­
try, less often from the optic disc morpho­
logy, and even less often from the familiar 
history of the patient, generally obtained 
"a posterior!". 
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The periodic controls, performed once 
or twice every year, included systematically 
the study of the visual fields, ophthal­
moscopy, ophthalmodynamometry and the 
DCPoo In 33 patients (66 eyes) we also per­
formed tonography (once or more) for the 
control of treatment; we will discuss its 
value as a method of control. 

From the 143 patients of our study, 94 
were women (66 % )  and 49 men (34% ) .  

We divided our patients in 6 groups, ac­
cording to the parameters of the Daily 
Curve of Pressure (Mean Pressure - Pm, 
and Standard deviation of the seven daily 
measurements - V) , as we will discuss be­
lowo The types of camerular sinus and the 
Cup/Disc ratio are represented in Table 1 ;  
the drugs used for the treatment in each 
group, in Table 2o The other features of 
the six groups were: 
Group I - Composed of 10 patients (8 

women and 2 men, aged 
from 27 to 55 years) o The 
diagnosis of glaucoma in this 
group arised from the yearly 
tonometric curve, i.eo, the re­
peated tonometry showed 
pathologic values (generally 
ranging from 16 to 24 mm 
Hg) but the values of the 
DCPo were only suspect 
and did not contribute sig­
nificantly for the diagnosiso 

Group II - Formed by 38 patient.s (24 
women and 14 men, aged 
from 20 to 70 years) o In this 
heterogeneous group, the 
DCPo showed quite different 
results for the two eyes of 
each patient: the pathologic 
parameters for one eye were 
not the same for the other 
eyeo Despite this fact, the 
DCPo contributed for the 

diagnosis of glaucoma in the 
patients of this groupo 

Group III - Constituted by 27 patients 
(20 women and 7 men, aged 
from 16 to 58 years) o The 
feature of this group was the 
normal mean Pressure (Pml 
and the significantly patho­
logic V in both eyeso It is 
interesting that the clinicai 
history revealed the occur­
rence of rainbows (haloes) 
in 6 cases from this group 
and in only two patients 
from group five, of all the 
143 patients studiedo 

Group IV - Constituted by 5 patients (3 
women and 2 men, aged 
from 18 to 66 years) o The 
feature of this group was the 
pathologic mean pressure, 
with normal V in both eyes 
of ali patientso 

Group V - Constituted by 13 patients ( 10 
women and 3 men, aged from 
34 to 64 yearsl o The main 
feature of this group was 
that the two parameters of 
the DCPo (Pm and V) were 
pathologic in both eyeso 

Group VI - Constituted by 50 patients (29 
women and 21 men, aged 
from 14 to 7 1  years) o In this 
group the diagnosis was ma­
de before we began to per­
form the DCPo as a syste­
matic semiotic method or 
when we found single appla­
nation tonometries around 30 
mm Hg or more, making the 
DCPo unnecessary for the 
diagnosiso Therefore, in this 
group we have DCPo only 
for the control of treatmento 

'l'able 1 - Types of camerular sinus and Cup/Optic disc ratio (number of eyea) 

N• Types of camerular sinus CupiOptic disc ratio 
o f 

eyes Wide Intermediate Nar.row CID < 0.5 CID - U.5 CID > Oo5 

Group I 20 
Group li 76 
Group III 54 
Group IV 10 
Group V 26 
Group VI 100 

Total 286 

16 
44 
38 

6 
8 

50 
162 

2 
24 
10 

8 
30 
74 

Table 2 - Drugs 

N• 
o f 

eyes 

Group I 20 
Group li 76 
Group III 54 
Group IV 10 
Group V 26 
Group VI 100 

Total 268 

Pilocar.pine 

14 
68 
52 

8 
20 
62 

224 

* Humorsol (R) ; ** Ismeline (R) 

Epinephrine 

2 

4 6 
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2 8 6 6 
8 46 16 14 
6 40 4 10 
4 8 2 

10 18 8 
20 60 22 18 
50 180 48 58 

used for the treatment 

Pilocarpine 
+ Carbachol Demecarium Guanethidine• • 

Epinephrine Bromide* 

4 2 
4 2 

2 
2 

6 
14 20 
24 28 2 2 



RESULTS AND COMENTS 

I - Daily Curve of Pressure 

Previously we tested the difference 
between the left and right eyes with the 
paired-t test in all the 14J patients consid­
ered together, in relation to the DCPo pa­
rameters {Pm and V) and tonographic 
coefficients <Co-4, F, and C3_7 ) .  No st:Jatisti­
cally significant difference was found. The­
refore, for the continuation of the statisti­
cal analysis we considered left and right 
eyes together in every group. 

Before studying the results in each 
group, we made histograms with the Pm 
and V values of those patients in which 
we had these values before and during 
treatment. This included the patients of 
the first five groups, considered together 
{ 186 eyes or 93 patients) . These histograms 
{ fig. 1 and 2 )  indicate that the treatment 
lowered the Pm and V values, moving them 
in the direction of the normal values. As 
the "during treatment" values we consid­
ered the last DCPo of control. 

For the analysis of the data from each 
of the six groups we have first calculated, 
for every one, the mean and standard de­
viation of Pm and V, before and during 
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treatment. Then, by the paired-t test we 
..:ompared, in each group, the values befo­
re and during treatment {Table 3 ) .  

Highiy significant differences were 
found for both Pm and V values in all 
gwups, except group IV. In this group we 
did not find any significant difference in 
relation to the V values, probably because 
this group was previously selected by the 
high Pm and normal V value of its pa­
tients . 

In group I { 10 patients) the DCPo was 
"borderline" and the diagnosis of glauco­
ma carne effectively from single tonome­
tries { annual curve) with pathologic va­
lues. In this group, which represents 7% 
of our material of study, the DCPo was 
unable to make the diagnosis of the disea­
se . It is important to emphasize that in 
this group both methods { DCPo and single 
tonometries) were complementary. 

In group VI it was impossible to apply 
the paired-t test {see Material and Me­
thods) . 

We were also interested in comparing 
the parameters of the DCPo of our glau­
comatous patients under treatment with 
the normal values {obtained in 86 eyes ; 
CALIXTO, 1967 ) .  So, we tested, with the t 

I BE FORE TREATt.IENT 

11111 DURING TREATt.lENT 

Fig. 1 - Daily Curve of Pr·essure. Frequency of Pm val ues in 93 patients (186 eyes) 
with eariy chronic simple glaucoma before and during treatment 
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Fig. 2 - Daily Curve of Pressure. Frequency of V values in 93 pattents (186 eyes) 
with early chronic simple glaucoma, before and durlng treatment 

test the difference between the Pm and V 
means of each one of the six groups under 
treatment and those of a normal sample 
(Table 4) . In all groups highly significant 
differences were found in relation to Pm. 
In relation to the V values, the statistical 
analysis did not show any statistical diff­
erence in all the groups, except group I .  
In this group the V value before treatment 
was normal and the treatment lowering 
the v values, made it smaller than that of 
the normal sample. 

The above findings can be visualized in 
Fig. 3, where we have plotted the means of 
Pm and V before and during treatment, in 
comparison with the normal sample ( 86 
eyes) . This graph shows very well the 
following facts: a) The treatment lowered 
the Pm values, but they were still slightly 
greater than the mean of the normal sam­
ple ( the difference was statistically signi­
ficant) ; b) The treatment normalized the 

DAILY CURVE OF PRESSURE 
N • NORMAL PATif:NTS ( N •  86 EYESI Pm er• BEFORE rREATMENT OT o OURING TREATMEJ\IT ( � � 15 YEARS OF CONTROLI 
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[3 NORMAL VALUES 

V 0 PR08A9t.f PATHOLOGICAL VALUfS 

• CIERTAINLY 

0 GLAUCOMATOUS PATIENTS 

lll �OT y :m: BT OT OT 

Fig 3 - Comparison of the mean values of Pm and 
v i

.
n six grOUP'S of glaucomatous patients before 

and during treatment. in relatlon to a sample of 
nrJrmal patients. 
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V values (no significant difference in re­
lation to a normal sample) .  

11 - Tonography 

Table 3 shows the mean and standard 
deviation of the tonographic coefficients, 
obtained in all the six groups before treat­
ment. Except for group IV, the values do 
not differ significantly from each other . 
Group IV is the smallest one, with only 5 
patients ; maybe the difference depends on 
this fact. 

On a previous study, we determined the 
tonographic coefticients of 240 normal eyes, 
obtaining their mean and standard devia­
tion. From these data we have calculated 
the normal range of variation, the suspect 
and the pathologic values. Table 5 shows 
the distribution of the values of Co-4 and 
c3-7 of the glaucomatous 

. 
patients, that 

were found in the normal, suspect and pa­
thological range of each of these coeffi­
cients. 

Table 5 shows: a) From the 273 eyes 
studied tonographically, 71% of the values 
ot Co-. were on the normal range of va­
riation and only 2 %  showed pathologic va­
lues ; b) On the same eyes, the values of 
C3_7 showed 16% in the normal range of 
variation and 57% on the pathological. 
These findings indicate clearly that the C3_7 
coefficient was more discriminative between 
normal and early glaucomatous eyes than 
the Co-4• 

Fig. 4 contirms in another way the sa­
me tindings of Table 5: a) The mean va­
lues of Co-. are in the normal range of va­
riation, with the exception of group IV, 
whose mean was in the suspect range ; b) 
The mean v·alues of C3_7 were in the sus­
pect or pathological range. 
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The above conclusions in relation to 
these coefficients agree with those obtain­
ed by LEYDHECKER ( 1958) , but disagree 
with those recently obtained by PORTNEY 
and SOUSA ( 1974) . 

In relation to the minute-volume of 
aqueous humor determined tonographically 
(F) there has not been any significant dif­
ference between the normal and the glau­
comatous mean. We do not ignore the sour­
ces of error, neither the critics to the to­
nographic method for the evaluation of 
this coefficient, but they were systemati­
cally found in the two samples (normal 
and glaucomatous) .  

In 33 patients (66 eyes) in which tono­
graphy was performed before and during 
treatment, we were able to apply the pair­
ed t test for the comparison of these values 
( Table 6 ;  Fig. 5 and 6) . It is importan t to 
stress that these 33 patients, in whom to­
nography was carried out during treatment, 
were selected at random, without any spe­
cific clinicai reason to repeat the examina­
tion. We did so only to study its possible 
merit as a method for the control of treat­
ment. Our findings were : a) The test 
pointed out a significant difference betJween 
the means of C0..., (before and during treat­
ment) , although they were very close to 
each other ( Fig. 5) ; b) It was found no 
significant difference between the means of 
the minute volume measurements, before 
and during treatment ;  c) Similarly, there 
has not been a significant difference 
between the C,._7 means during and before 
the hypotensive treatment. 

Yet on the same group of patients we 
have compared the means of tonographic 
coefficients during treatment with that of 
normal eyes, using the t test. Highly sig­
nificant differences for C0_4 and C3_7, but 
not for the minute volume were found 
(Table 6 ) .  These findings, when compared 
with those obtained from the study of Ta­
ble 5, lead us to the following conclusions : 
a) Although the mean of Co-4 from our 
glaucomatous patients was significantly 
different from the normal one (p < 0.001 ) ,  
a great percentage of Co-., values from the 
glaucomatous sample fell in lthe normal 
range of variation, what limits the use of 
this coefficient as a semiotic element for 
the individual patient ; b) In relation to 
the C3_7, the mean was also significantly 
different (p < 0 . 001)  but the overlap of the 
glaucomatous values with those lfrom a 
normal sample was much smaller. This 
ma.k:es the C3_7 more meaningful as a se­
miotic test for the individual patient than 
the Co-4 • 
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Table 4 - Daily curve of pressure. Comparison between normal values• and those from glaucomatous 
patients under treatment 

Normal Values 
for 

Comparison • 
Group I 
Group 11 
Group III 
Group IV 
Group V 
Group VI 

No 
o f 

eyes 

86 

20 
76 
54 
10 26 

100 

Mean 

12.87 

15.10 
15.45 
13.98 
16.40 
15.88 
14.91 

Mean pressure 

Std Dev 

2.22 

1.25 
1.60 
1.82 
0.84 
1.48 
1.85 

6.03 
8.60 
3.17 
9.81 
8.14 
4.16 

P <  

0.001 
0.001 
0.002 
0.001 
0.001 
0.001 

Mean 

1.51 

1.24 
1 . 58 
1.53 
1.75 
1.62 
1.51 

v• • 

Std Dev 

0.45 

0.31 
0.44 
0.41 
0.79 
0.48 
0 .50 

3.21 
1.01 
0.27 
0.96 
1.04 
0.00 

P <  

0.002 

• C8.lixto, 1967 : • •  V Standard Deviation of the 7 daily measurements 

Table 5 - Tonography. Distribution of the normal * ,  suspect• and pathological* values of C0-4 and C3-7 
coefficients in glaucomatous patients before treatment 

No C0-4 C3-7 
o f Normal Suspect Pathological Normal Suspect Pathological 

eyes � 0.16 0.15 - 0.07 � 0.06 � 0.13 0.13 - 0.09 � 0.08 

Group I 18 14 (78% ) 3 ( 17%) 1 ( 5% ) - (  0% ) 8 (44% ) 10 (56% ) 
Group 11 76 48 (63% ) 25 (33% )  3 ( 4% ) 18 (24% ) 12 ( 16 % )  46 (60% ) 
Group Ill 54 43 (80 % )  11 (20 % )  - (  0% ) 7 ( 13% )  20 (37%) 27 (50% ) 
Group IV 10 2 (20% ) 7 (70%) 1 ( 10o/o )  3 (30% ) 1 ( 10% ) 6 (60% ) 
Group V 26 19 (73% ) 7 (27% ) - (  0% ) 1 ( 4% ) 8 (31% ) 17 (65% ) 
Group VI 88 66 (75% ) 21 (24% ) 1 ( 1% ) 14 ( 16% ) 24 (27% ) 50 (57% ) 

Total 272 192 (71% )  74 (27% ) 6 ( 2%) 43 ( 16%) 73 (27%) 156 (57%) 

' CALIXTO. 1967. 

Table 6 - Tonographic coefficients . S'tatistical study 

No c 
o f 

eyes 
Mean Std Dev P <  

Before Treat. 66 0.22 0.10 
2.22A 0.025 

During Treat. 66 0.25 0.09 

Normal Values* 
7.20+ 0.001 

* CALIXTO 

Co-• 
0.30 

0.20 

0. 10 
-

0.10 

240 0.34 0.09 

1967 : ... «Paired-t test» : + «t 

TONOGRAPHIC COEFFICIENTS 
N I 

r-

'- - L.- '-- - -
Gl NORMAL VALUES 

0 PROBABLE PATHOLOGICAL VALUES 

• CERTAINLY 

0 GLAUCOMATOUS PATIENTS 

test» 

Fig, 4 - Comparison of the mean values of the 
tonographic coefficieruts (C0-4 and C3-7) in six 
groups of glaucomatous patients before treatment 
in relation to values of a normal sarnple. 

III - Visual Fields 
The careful study of the visual fields, 

with proper and well applied technique, 
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Mean 

2.56 

2.42 

2.26 

F C3-7 

Std Dev P <  Mean Std Dev P <  
1.47 �.09 0.04 

0.53A 1 . 35A 
1.30 0.10 0.04 

0. 90+ 16.98+ 0.001 
1.19 

Co-• 
0.30 

0.20 

0. 1 0  

0. 10 

020 

0.19 0.03 

TONOGRAPHIC l.OE FFICIENTS 
N BT DT 

N•240 N • 66 N•66 

r-

- '--
m NORMAL VALUES 

C] PROBABLE PATHOLOGICAL VALUES 

• CERTAINLY 11 c3-7 0 GLAUCOMATOUS PATIENTS 

Fig. 5 - Mean C0-4 and C3-7 from 33 early glau­
comatous patients. before and during treatment, 
compared with values from a normal sample. 

besides the DCPo, is a fundamental ele­
ment for the diagnosis and control of the 
glaucomatous patient. 



AQUEOUS HUMOR FLOW 
).lflmin N BT DT 

7 N=240 N = 6 6  N = 66 

6 

5 

4 

3 

2 

lí1] NORMAL VALUES 

0 PROBABLE PATHOLOGICAL VALUES 

• CERTAI N LY 11 11 
0 G LAUCOMATOUS PATIENTS 

Fig. 6 - Mean of aqueous humor flow (F) from 33 early glaucomatous patients, before and durlng 
treatment. compared with value.'! from a normal 
sample . 

In this study we have selected 143 pa­
tients in whom, at the first examination, 
the visual fields were normal in both eyes, 
with j ust one exception. These patients 
were followed for 5-15 years for the study 
of visual field defects due to glaucoma. 

We included in the present study one 
patlent (group I) with visual field defect 
of glaucomatous type since the first exa­
mination. However, with good control of 
the intraocular pressure, the defect did not 
progress ( time of control : 9 years ) . 

In patients older than 60 years, we had 
always in mind the possibility of ocurren­
ce of senile lentlcular changes, mainly len­
ticul-ar sclerosis, that could be responsible 
for the retractlon of the internai isopters 
(specially 2/1) in the Goldmann perime­
ter. These changes would be independent 
from the IO pressure levei and were not 
considered significant. 

Along the years, 15 patients ( 10,4 % )  
developped cataract ( 2 4  eyes) with worsen­
ing of the visual acuity and visual fields 

(retractlon and deformatlon of the isop­
ters) not related to the glaucoma. The IO 
pressure was always maintained in satis­
factory levei and the eye fundus, when 
seen, did not show an increase of the optlc 
disc cup. In some of these eyes we noted 
that the IO pressure lowered with the de­
velopment of the cataract. 

The presence of paracentral scotomas, 
unconnected with the blind spot, was 
always searched for in the Bjerrum area. 

In only 3 eyes of 2 patients we were 
able to detect a worsening of the visual 
fields attributed to glaucoma. In one pa­
tient (both eyes) the worsening was due to 
irregular treatment and appeared in 1972, 
without any further progression. In the 
other patient, the visual field loss appeared 
in the left eye despite regular treatment 
during 8 years, but in this case the DCPo 
was always slighthly abnormal I (Fig. 7) . 
This patlent has been followed since 1967. 
The first visual fields were obtained on 
July 20th 1967 and the last on March, 20th 
1975 . On the right eye the visual field has 
been approximately the same from 1967 to 
1975 (Fig. 8) . but on the left eye, despi te 
mild concentric retractlon in the first exa­
minatlon, we noted a visual field loss in 
the last examina tion : peripheral depres­
sion, mainly in nasal inferior quadrant 
and a Ronne's nasal step (Fig. 9 ) .  The 
daily curve of pressure before and during 
treatment, made annualy, showed the 
difference between both eyes (Fig. 7) . The 
cups were unequal : in the right eye the 
cup/disc ratlo was O .  5 and in the left it 
was O .  8, the margin of the cup coinciding 
with the optic disc margin. It is important 
to refer that: a) This patient had normal 
systemic arterial pressure ; b) There was no 
difference in ophthalmodynamometric 
pressures between right and left eyes. 

DAI LY CURVE OF PRESSURE 
Pm 

-- RE 

.. . .. L E  
30 

EST E L A  M 
BT• BEFORE TREATMENT 

DT • DURING TREATMENT 

68 69 70 71  73 74 

20 

�1 0 � 
2 

3 

4 y 
V BT DT 

Fig. 7 - DCPo from 1967 to 1975 of the pat!ent 
who lost visual field in the Ieft eve. 
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Fig. 8 - Visual fields (kinetic and static) of the right eye ( 1967 and 1976, respectively) 
from the same patient of fig. 7. 

IV - Eye Fundus 

Since 1962 we have adopted a criterium 
for optic disc cup classification : it is based 
on the comparison between the horizontal 
di-ameter of the cup and the horizontal 
radius of the optic disc ; our classification 
does not differ significantly from the cup/ 
disc ratio suggested by ARMAL Y ( 1969 ) .  

Our classification is (Fig. 10) : 

1 .  Cup O optic disc without cup, or 
flat. 

2 .  Cup + = The diameter of the cup 
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is smaller than the radius 
of the optic disc 

3 .  Cup ++ The diameter of the cup 
is equal to the radius of 
the optic disc 

4 .  Cup +++ The diameter of the cup 
is greater than the radius 
of the optic disc 

5 .  Cup ++++ The diameter of the cup 
is equal to the diameter 
of the optic disc (total 
cup or complete cup) 

It is possible to insert grades between 
the 5 fundamental types, allowing 9 possi-
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Fig. 9 - Visual fields (kinetic and static) of the l eft eye ( 1967 and 1975, respectively) 
from the same patient o f fig. 7. 

bilities (in Armaly's classification there 
are 10 types ) .  The CID ratio of Armaly is 
more analytical and therefore somewhat 
more difficult to evaluate in longitudinal 
study or when 2 ophthalmologists examine 
independently the same eye ; we can better 
use Armaly's classification when using re­
tinographies or stereoretinographies. 

In the 143 patients studied (286 eyes ) , 
the cup/disc ratio was : a) Normal optic 
discs (O and +) or CID < 0 . 5  in 180 eyes ; 
b) Cup ++ or C;D = 0 . 5  in 48 eyes ; c) Cup 
+++ or C;D > O .  5 in 58 eyes. ( Table 1 )  . 

We have sometimes made contradicto­
ry evaluations of the C;D ratio in succesi­
ve controls. For example, in the first exa­
mination we analysed the cup as ++ and 
in a posterior one as +. We have seldom 
found this variation and it does not lessen 
the merits of both classifications. 

In relation to the "parallelism" 
between visual field defects and glaucoma­
tous cup, our data do not support, in ge­
neral, this parallelism (58 eyes with cups 
greater than O .  5 had no evident visual 
field defects) . 
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TYPES OF OPTIC OJSC CUP {in normal and glaucomatous palient�) 

� ® ® ®  
(C/0•0)  ( C/0<0.5) (C/0•0.5) {C/0>0.5) ® 

++ ++ 
( CID �0.9 or 1 .0) 

Fig. 10 - Diagram of the types of optic dis cup 

CONCLUSIONS 
1 .  Only 7 .  8% of the patients, registered 

in the Glaucoma Clinic during 10 
years, were diagnosed as glauco�a­
tous in the hypertensive phase, 1.� .• 
without visual field loss and with opt1c 

disc normal or moderately cupped. 
2 .  The DCPo was th• fundamental me­

thod either to establish the early 
diagnosis or for the control of treat­
ment of glaucoma. In 7% of cases the 
DCPo was normal or borderline and 
the diagnosis was established by the 
annual curve (single tonometries) . 

3 .  The clinicai treatment lowered signi­
ficantly the DCPo values (Pm and V) 
in all groups. 

4 .  The comparison of the DCPo parame­
ters from a normal sample with those 
from glaucomatous patients during 
treatment showed : 
a. Although the treatment has 

brought the Pm values very close 
to normal, the mean of Pm in our 
6 groups was significantly higher 
than the mean of the normal 
sample. 

b. The treatment normalized the V 
values in the glaucomatous pa­
tients (the diff!'lrence was not sig­
nificant) 

5 .  The lowering of Pm and the normali­
zation of V obtained by medica! treat­
ment (evaluated by DCPo) prevented 
the occurrence of visual field loss in 
all patients, witb one exception. 

6 .  The Grant tonography <Co-4) discri­
minated very little the values from 
early glaucomatous patients and tho­
se from a normal sample. 

7 .  The Leydhecker tonographic test 
(C3_7) was the most lmpresslve tono­
graphic element for the early diagno­
sis of glaucoma. 

8. The minute-volume (F) in glaucoma­
tous patients (before or during treat­
ment) was not significantly different 
from the values of a normal sample. 

9 .  The Grant tonography and the Ley­
dhecker tonographic test were not 
useful for the control of treatment. 

1 0 .  There was no "parallelism" between 
the CID ratio and the visual fields 
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in our patients ; it is possible that in 
more ad vanced phase o r the disease 
it may occur a better correspondence 
(C/D > 0 . 8 with visual field loss) . 

SUMMARY 

In this paper the Author presents a study of 
143 early glaucomatous pauents rouowed from 5 tu 
lo years with annual dauy curve of pressure 
(DCPo), visual fields ana ophthalmoscopy. These 

l..;l pauents correspond to 7.b% of tne J.biJ/ patient" 
reg-i�tered in the Glaucoma Laimc m a penod OI 
ten years. 'l'his is the percentage of patients thal 
were diagnosed as glaucomatou:s in the nyperten­
slve pnase, i.e., wlthout v1su8.1 1ield loss and with 
normal or moderately cupped optic discs. 

It is emphasized the 1mponance of DCPo not 
only for the diagn<h'!ls. as well as for the control 
of treatment. 'l·onography has limited value for 
the diagnosis and aunost no value for the control 
oi treatment ; the tonographic test o r Leydnecl<er 
(C3-7) is the most important tonographic element 
ror tne diagnos1s of g1aucoma, out it is also use­
less !or the control 01 treatment. 

'I'he treatment modified the parameters of the 
daily curve of pressure (:Pm = arithmetic mean of 
the seven daily measurements, and V = standard 
deviation of the 7 daily measurements) as follows : 
a) 'I'he Pm values were lowered, and were brou­

ght very close to normal. Nevertheless, the 
mean of the treated glaucomatous patients was 
yet significantly higher than the mean of a 
normal sample. 

b) The V v8.1ues were normalized (the difference 
in relation to a normal sample was not sta­
tistically sign!f.jcant). 

REFERENCES 

L ARMALY, M. F. - Ocular Pressure and Visual 
.�nelas. A ten-year follow-up stuay. Arch. Uph­
th., �1 : 25-40, 1969. 

2 .  AKMALY . M. l<'. - Genetic determination of 
the Cup/Disc ratio of the optic nerve. Arch. 
Ophth., 7& : 35-43, 1967. 

3 .  ArlMALY, M. 1<'. - Cup/Disc ratio in early 
open-angle glaucoma. Doc. Ophth., 26 : 526-óa:J, 
1ll69. 

4. CALIXTO, N. ; SAMPAOLESI. R. ; CARVA­
LHO. C. A. and RECA, R. - Valuation of 
medicai therapy of pr1mary glaucon;�a. 1st 
::louth Am. Glaucoma ::;ymp.. hariloche 1966, 
pp 171-9 (Mod. Probl. Ophth., vol. 6, Karger, 
.tSasel/New York, 1968).  

5 .  CALIXTO, N. - Pressão intraocular. Curva 
Diária de Po. Rigidez parietal. Coeficientes 
tonográficO'S (Médias de normalidade em Di­
ferentes grupos etários) .  Tese de Livre Do­
cência, 1967. 

6. GRANT M. G. - Tonographic Methods for 
measuring the facility and rate of aqueous 
flow in human eyes. Arch. Ophth., 44 : 204-
214, 1950. 

7 .  LEYDHECKER, W. - Ein neues Verfahren 
der Klinischen Tonographie. Klin. Mbl. Auge­
nheilk, 132 : 77-95, 1958. 

8 .  LEYDHECKER, W. et al. - Der intraoku­
lare Druch gesunder menschlicher Augen. Klin. 
Mbl . Augenheilk, 133 : 662-670 1958. 9. LINN:éR, E. and STROMBERG, U. - Ocular 
hypertension. A five year study of the total 
population in a Swedish town sktlvde. In : 
Glaucoma Symp. Tutzing Castle 1966, pp 187-
214 (Karger, Basel/New York, 1967) .  

10 . LOBSTEIN, A .  - Factors affecting the sus­
ceptibility of the glaucomatous eye to raised 
intraocular pressure. 1st South Am. Glauco­
ma Symp. . Bariloche 1966, pp, 73-93 (Mod. 
Probl. Ophth., vol. 6, Karger Basel/New York, 
1968). 

1 1 .  PORTNEY, G. L. and SOUSA, F. J. - Nega­
tive findlngs on the seven-minute coefficlent 
outflow. Am . J. Ophth.,  78 : 848-851, 1974. 

12. SAMPAOLESI. R. and RECA, R. - La cour­
be tensionelle journaliêre dans le dlagnostlc 
précoce du glaucome. Buli. et Mém. de la Soe. 
Franç, d' Ophtal.,  77 : 252-261, 1964. 

13 . WEIGELIN, E. and LOBSTEIN, A. - Oph­
thalmodynamometry S. Karger, Basel/New 
York, 1963. 


