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was used as a method of measuring hypertrophy. The re­
sults obtained were contrary to those found on macro­
scopic examination of the gross specimen,· and erred al­
ways on the side of hypertrophy. Differential ventricular
weights, however, undertaken in 5 cases, showed no in­
crease in left ventricular weight above the normal values
obtained for Bantu subjects. Thus, while chronic failure
of one ventricle may lead to failure of the other, and
while the occurrence of pulmonary shunts may increase
the diastolic ourden of the left ventricle, the results ob­
tained in this study do not reveal evidence of chronic left
ventricular strain. Minimal to moderate enlargement of
the heart with exclusive right ventricular hypertrophy ap­
pears to be the rule, exceptions occurring when cardio­
vascular disease from other causes coexists.

The finding of pulmonary thrombo-embolic disease as
an important aetiological factor in the development of
cor pulmonale in Bantu subjects is in strong contrast to all
previous opinion regarding venous thrombo-embolism in
this race group. While such disparity may be explained by
the protean clinical and pathological manifestations of the
disease, the question naturally arises: is venous thrombo­
embolism on the increase? While this may be so in
western societies, the position in regard to the Bantu is
difficult to assess on account of the lack of previous
studies of this nature. However, because of this rather
surprising result it seemed essential to obtain some esti­
mate of the general necropsy incidence of peripheral
venous thrombosis and pulmonary embolism in the Bantu,
purely from the point of view of confirming these findings.
Such a study was undertaken concurrently, and the results
obtained will be discussed in a subsequent paper.

SUMMARY

Thrombo-embolic cor pulmonale was found to be the second
commonest cause of cor pulmonale among Bantu subjects in
Durban. While this was the only cause of acute cor pulmonale,
it was found to account for 25% of all more chronic forms of
cor pulmonale among Bantu.

The aetiological role of amoebic liver abscess in the develop­
ment of pulmonary thrombo-embolism and subsequent cor
pulmonale is described. The pathological type of pulmonary
thrombo-embolism encountered here and the associated patho­
logical state of the heart are discussed.

I wish to thank Dr H. R. J. Wannenburg, Medical Superin­
tendent of King Edward VIll Hospital, for facilities, and Mr
C. R. Stuart for photography. This work was partly financed
by NIH Grant HE 05445.
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THE PROBLEM OF OPEN-ANGLE GLAUCOMA IN mE BANTU*

N. H. WELSH, F.R.C.S., Durban

Open-angle glaucoma (chronic simple glaucoma) is a dis­
order which leads to blindness due to optic atrophy. Oph­
thalmic surgeons are familiar with its effects, but in view
of the serious nature and the extent of the d.isease, it is
felt that practitioners and the lay public should once more
be made aware of the problem that confronts us.

This was well accentuated in an editorial in the South
African Medical Journal in 1963.' Among the causes of
blindness in England and Wales, glaucoma accounted for
14%.' In South Africa the figures are inaccurate. A figure
of 3% has been advanced, but among the other causes
of blindness there is a total of 49% which is due to un­
known causes' which may include glaucoma cases that
have not been diagnosed correctly. Mass surveys have
been carried out in different countries and the conclusion'
is that 3 - 4% of the population of 45 years and over have
a raised intra-ocular pressure, and approximately 2% of
the population of over 45 years have unsuspected early
open-angle glaucoma"·- In Liberia the incidence was found
to be at least 3·25%.'

One suspects that the position in this country is equally

'Dale received: 14 May 1968.

bad, and it may well be worse. It is the purpose of this
paper to present the clinical findings in 90 patients with
open-angle glaucoma in order to find out where the major
problems in diagnosis and treatment arise. These findings
will show that these patients seek treatment in an irrever­
sible, final stage of the disease.

Due to unknown factors, a blockage occurs at the angle
of the anterior chamber in or near the trabecular tissue in
relationship to the canal of Schlemm. The aqueous hurnor,
which is formed by the ciliary body posteriOl: to the iris,
circulates through the pupil opening into the anterior
chamber, and then leaves' the anterior chamber at its
angle, to pass through the trabecular meshwork into the
canal of ScWemm, where it joins the venous drainage
channels.

The result of a slow blockage of aqueous fluid is to
cause a chronic rise in intra-ocular pressure. Cupping of
the optic disc, with visual field defects, optic atrophy and
steady but slow loss of vision, results. This is the condition
referred to as chronic simple glaucoma, or open-angle
glaucoma. Other types of glaucoma occur which are better
understood. These are the various types of secondary
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glaucoma, where there is an obstruction to the outflow of
aqueous due to observable causes, e.g. haemorrhage, in­
flammatory products, etc., and a type of glaucoma called
closed-angle glaucoma where the iris, at its periphery,
blocks the anterior chamber angle. This may be acute or
subacute, and gives rise to the acute congested glaucoma
familiar to all practitioners. This type of glaucoma does
not seem to occur in the Bantu and we are concerned
here with the slow hut progressive and extremely severe
open-angle glaucoma.

pressure, with 29% of patients having a pre ure of 55
mm.Hg. An eye can feel almost stony hard, and yet the
patient feels little discomfort. A slow rise of pressure is
tolerated indefinitely. This is the problem with the e
patients. If pain were present, they would seek and de­
mand treatment earlier. Only 12 patients out of 90 com­
plained of sore eyes and headaches. One patient complained
of itching eyes.

TABLE 11. .i'.'TRA-OCULAR PRESSURE IN 180 EYE

METHODS OF INVESTIGATION

CLINICAL FINDINGS

TABLE I. AGE INCIDENCE OF 90 PATIENTS WITH OPEN-ANGLE
GLAUCOMA

Sex distribution was equal: out of the 90 patients studied,
there were 44 males and 46 females. The patient usually
waits until the visual acuity has deteriorated almost to ex­
tinction. Since the disease manifests itself mostly after 40
years of age, the older age-groups show a higher inci­
dence. Table I shows that the highest age-group is 60 - 70

%

23·5
23·5
24
29

42
42
43
53

No. of eyes[/lIra-oclIlar pressure
(mm.Hg)

20 - 35
35 - 45
45 - 55
55 +

Out of 180 eyes showing increased intra-ocular preswrc,
120 showed obvious advanced cupping of the discs.
Thirty-six eyes had cataracts which obscured the fundal
details; 20 eyes showed corneal oedema with secondary
keratitis, and these probably also had cupping since the
oedema of the cornea was due to the increased intra­
ocular pressure. Only 4 discs showed normal appearances.
Cupping of the discs is a late sign in chronic simple glau­
coma and indicates optic atrophy with field defects.

All patients had bilateral glaucoma, but in mo t case
there was no obvious discrepancy in the severity between
the two eyes. Thus some patients would have one blind
eye, with only early involvement of the other. For instance,
Mrs N. M., aged 38 years, complained of poor vision in
the left eye. The vision in her right eye was 6/6. She was
totally blind in her left eye, there being no light per­
ception. Both discs showed cupping and the intra-ocular
pressure was 45 mm.Hg in each eye. Another patient.
D. M., aged 75 years, presented with 6/18 vision in the
right eye and only ability to count fingers with the left eye.
Cupping was present only in the left eye, but the intra­
ocular pressure was 35 mm.Hg in the right eye and 45 mm.
Hg in the left eye. M. N., aged 54 years, had a visual
acuity of 6/36 in the right eye and 6/6 in the left. There
was no cupping present and the intra-ocular pressure was
40 mm.Hg in the right eye and 50 mm.Hg in the left eye.

Visual acuity and duration of symptoms were such that
out of 90 patients, 76 presented with a main complaint of
lack of vision. Patients had difficulty in assessing the
duration of this loss. Thus, 34 patients could date their
symptoms to more than I year previously; 30 patients said
that symptoms had been present for I year only; 14 said
6 months; and 12 said 3 months.

Table III shows just how bad their visual acuity was.
Out of 180 eyes of 90 patients, 140 eyes were in the
terminal group of being totally blind or having ability to

No. of patients
1
6

12
21
27
23

Age (years)
Under 30

30-40
40-50
50 - 60
60 -70
70 +

Over a period of 14 months, 2,240 eye outpatients were
seen by me at Elim Hospital in the Northern Transvaal.
Ninety patients were diagnosed as having open-angle
glaucoma (4%). Approximately one-third of the total num­
ber of oatients seen were children under the age of 15
years. If these are excluded, the percentage of glaucoma
patients rises to 8·%. These figures are, of course, related to
a specific group of eye patients seeking treatment, and not
to the general population over the age of 40 years.

The details of these 90 patients were analysed, and one
can summarize these findings by saying that these glau­
coma patients are receiving treatment when they are in an
advanced and almost final end-stage of the disease.

The criteria for diagnosis in these cases were based on
the appearance of the optic discs and on the demonstration
of raised intra-ocular pressure by the Schiotz tonometer.
A reading of 20 mm.Hg (1957 Friedenwald scale)" was
taken as normal. Gonioscopy was not done as a routine,
but at random, and these cases showed open angles which
were pigmented. Peripheral and central field examinations
were not attempted, as it was difficult to obtain an accurate
result in these patients.

No. of eyes
(180)

11
14
15
70
70

years. Only 12 patients were in the 40 - 50-year-old group,
and it is in these younger age-groups where diagnosis and
adequate treatment are essential.

Since the normal intra-ocular pressure is 20 mm.Hg or
lower, a pressure of 35 mm.Hg is already considered to
be excessively raised. From Table 11, it can be seen that
23'% of eyes showed a pressure of up to 35 mmRg, but
that the majority of eyes showed a very much higher

Visual acuity

6/6 - 6/12
6/18-6/36
6/60
Counts fingers
BEnd

TABLE Ill. VISUAL ACUITY

No. of patiellt~ (90)
with this vision in

better eye
9
6

15
25
35
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count fingers at I metre only. Only II eyes had vision of
6/6 - 6/12.

Since treatment only halts the progress of the disease at
the very best, and since at no stage is improvement of
vision possible, it naturally follows that glaucoma patients
must be diagnosed at the stage where minimal loss of
visual acuity has occurred. Goldman9 states that visual
deterioration can occur 15 - 20 years after the initial rise
in intra-ocular pressure. Therefore, the early diagnosis
rests on tonometry readings and patients must be per­
suaded to have glaucoma checks. From the table it can be
seen that these patients have a hopelessly inadequate assess­
ment of their visual loss. They seem to have the idea that
they can wait till they are blind and can then have their
vision restored. They know that this happens to friends
and relatives who have had cataracts extracted, and there
is no more pathetic sight than a patient led into hospital
and told that his glaucoma is untreatable, while his friend
is admitted for routine cataract extraction.

RESULTS

Group 1
From the 90 patients, 15 only had a visual acuity of

6/36 or better in the good eye. The details of these patients
are presented in Table N, since this was the exceptional
method of presentation and the only group who had a
good or reasonable prognosis. These patients must be con­
sidered as a -relatively sophisticated group, since they have
sought treatment at an earlier stage. Patients may have
been seen at other institutions or even have been examin­
ed in field' surveys. This paper does not suggest that there
have been misdiagnoses, but this is a factor that also has to
be considered. Of these 15 patients, 7 received medical
treatment and 8 underwent surgery.

Medical treatment was not successful. In Table IV,
patients I - 7 had medical treatment and patients 8 - 15 had
surgery. None of the medically treated patients returned
for regular check-ups. Three of the 7 did not returl) for a

TABLE IV. DETA'rr.S OF PATIENTS IN GROUP I

..~ntrc-ocu/G.-
oressure

Visual acuity Cupping (mm.Hg)
Case Age ---
No. (years) RE LE RE LE RE LE Symptoms

I 48 6/!8 6/18 + 28 28 Poor vision. Miotics.
Failed to return

2 63 6/6 6/6 + 25 25 Poor vision. Miotics.
Failed to return

3 55 6/6 Blind + + 25 40 Poor vision. Miotics I year
4 70 6/18 6/18 + + 35 35 Miotics 7 days. Failed to

return
5 38 6/18 6/12 + + 35 35 Eyes itch, 2 years. Miotics.

Failed to return
6 54 6/18 6/12 + 25 25 Poor vision 3 months.

Miotics. Failed to return
7 65 6/36 6/36 + + 35 35 Poor vision. Refuses

operation
8 38 6/6 Blind + + 45 45 LE poor vision for years.

Surgery
9 75 6118 Counts + 35 45 LE poor vision for years.

fingers Surgery
10 54 6/36 6/6 40 50 Sore eyes 3 months. R

pterygium removed pre-

11 70 6/18 P.L. 68
viously. Surgery

+ + 50 Poor vision LE I year.

Blind 6/12
Surgery

12 40 + 25 35 Smoky vision years.
Surgery

13 49 6/12 6/12 + + 50 40 Eyes sore 6 months.

6/60
Surgery

14 56 6/6 + + 35 45 LE poor vision. Surgery
15 65 Counts 6/18 + + 70 45 Old traumatic iris prolapse

fingers LE. Surgery

RE = right eye, LE = left eye.

second visit. One returned 4 times before retiring. The
remaining 3 averaged 3 visits each before disappearing.

Table V shows the reduction in intra-ocular pressure
following surgery. A scleral cautery was used to obtain a

TABLE V. RESULTS OF SURGERY IN 8 PATIENTS, GROUP I

Pre-op. tension Post·op. tension
(mm.Hg) (mm.Hg)

Case Age Operation
No. (Yeors) RE LE RE LE

8 38 45 45 Bil. ant. sclerectomy 20 20
9 75 35 45 L trephine. Refuses R 35 25

10 54 40 50 R sclerectomy? L trephine 25 25
11 70 68 50 BiJ. ant. sclerectomy 18 18
12 40 25 35 L trephine 25 25
13 49 50 40 Bil. ant. sclerectomy 20 20
14 56 35 45 Bil. trephine 23 35
15 65 47 70 Bil. trephine 25 25

Anterior sclerectomy-normal intra-ocular pressure 6 out of 7 eyes.
Trephine -normaJ intra-ocular pressure 0 out of 7 eyes.

bloodless field, but was not used as in the Scheie operation.
Anterior sclerectomy showed a far better result than the
trephine operation. The failure of the trephine is exempli­
fied by case 14. This patient was a schoolmaster and most
cooperative. He was receiving Diamox 250 mg. t.d.s. and
pilocarpine drops 2% with eserine t% q.i.d. His pressure in
the right eye varieQ from 30 to 25 mm.Hg over a period
of I year, and in the left eye from 40 to 25 mm.Hg. Fol­
lowirig bilateral trephine operations, his lowest pressures
were 23 mm.Hg in the right eye and 35 mm.Hg in the left
eye. With Diamox and pilocarpine drops and eserine his
pressure was maintained at 23 mm.Hg in the right eye
and 20 mm.Hg ill the left eye.

The treatment of choice in this group of patients was
.therefore surgical. LuntzlO suggests that filtering operations
should include cauterization of the scleral wound. The
surgical results are then comparable to those in White
patients whose glaucoma is at a similar stage.

Group II
Of the remammg 75 patients whose best visual acuity

was less than 6/36 in the better eye (Table Im, 35 patients
were totally blind, 25 patients could count fingers, and 15
patients had 6/60 vision in the better eye.

It was decided to reduce the intra-ocular pressure surgi­
cally in 40 out of these 75 patients. These were the
patients who had some vision present. It was considered
that reduction of pressure might retain their vision for a
longer period than if they were left without treatment. It
has already been shown that there is no place for. medical
treatment in these patients.

Table VI shows how these eyes responded. Again, an­
terior sclerectomy was the most successful operation. One
must remember that one is dealing with an abnormally

TABLE VI. RESULTS OF SURGERY IN GROUP II PATIENTS

IlItra-ocular pressure
(mm.Hg)

No. of Type of operatioll
eyes <20 20-25 >25
41 Trephine 14 16 II
31 Anterior sclerectomy .. 15 9 7
4 Cyclodialysis .. I 3
4 Iridencleisis 4

Anterior'sclerectomy-normal intra-ocular pressure 15 out of 31 eyes.
Trephine -normal intra-ocular pressure 14 out of 41 eyes.
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high intra-ocular pressure in this group. If the initial pres­
sure was high, e.g. over 45 mm.Hg, the postoperative pres­
:sure represented an average drop of 20 - 30 mm.Hg. Those
eyes with a pressure of 30 - 35 nun.Hg had a reduction of
only 5 mm.Hg..

Two cases deserve mention. In the first a bilateral an­
terior sclerectomy was performed. The pressure in the
right eye fell from 50 to 25 mm.Hg. The pressure in the
left eye fell from 55 to 45 mm.Hg, and the postoperative
remark was 'might as well have done nothing'. The patient
refused further surgery.

The second case had a left trephine and the pressure was
unaltered postoperatively at 35 mm.Hg. Re-operation
showed that there were extensive adhesions between
Tenon's capsule, conjunctiva and sclera. When these were
released, aqueous flowed freely out of the trephine. The
trephine was enlarged on either side and the postoperative
tension fell to 25 mm.Hg. One cannot help feeling that
episcleral fibrosis plays a part in failure of drainage."

This is not to say that drainage operations do not func­
tion well in the Bantu. J. M., a male aged 60 years, had
had bilateral iris inclusions performed 4 years previously.
He was blind, with extensive cupping of the discs, but his
pressure was 20 mm.Hg in each eye. J. M., aged 50 years,
had had bilateral trephines 1 year previously. Although
he was blind, with extensive cupping, the pressure was
18 mm.Hg in each eye.

DISCUSSION

The problem of treating glaucoma successfully In the
Bantu would appear to be based on the following:

Diagnostic Difficulties
Patient's assessm'en't of symptoms. As the Bantu seems

to be totally unaware of the serious nature of glaucoma,
extensive education must be carried out in this direction.
This could be a public health problem, and cooperation
between these authorities and the ophthalmic surgeons is
necessary.

Mobile clinics which are managed by the Bureau for the
Prevention of Blindness must concentrate on mass surveys.
Mass screening has been carried out successfully in dif­
ferent countries using tonometry, and potential glaucoma
patients can be advised.

Tonometry. Luntz' has already advocated the use of
routine tonometry by general practitioners.

Inability of patient to obtain the necessary medical
examination. Economically, patients may hesitate to ob­
tain the correct advice. Geographically, there are excellent
hospitals and clinics throughout the country. No patient
need be more isolated than is necessary. Although the
patients seen in this series were living in rural areas,
facilities existed for them to reach the hospital for treat­
ment through rural clinics, ambulance services, etc. The
delay in receiving attention is largely due to ignorance and

to lack of facilities; specialist services are very inadequate
in country areas.

Establishment of glaucoma clinics.' Glaucoma clinics
should be established in all hospitals. This aspect is urgent.
In the same way that special clinics have evolved for
tuberculosis, venereal diseases and diabetes, glaucoma
clinics can be simply developed. General practitioners and
nurses can be taught to take tonometry readings. Ophthal­
mic surgeons must be given facilities in hospitals to treat
the glaucoma patients that have thus been isolated and
also to investigate the borderline cases.

Therapeutic Difficulties
Medical treatment with miotics and carbonic anhydrase

inhibitors, e.g. Diamox, is not successful in the Bantu.
They cannot attend regularly for follow-up examinations
and they cannot be relied upon to treat themselves with
eye-drops.

Early surgery is therefore desirable. The choice of
drainage operation is difficult. In group I, anterior sclerec­
tomy had a higher proportion of normal postoperative
intra-ocular pressures (6 out of 7 eyes) than trephine
(0 out of 7 eyes).

In group n, anterior sclerectomy had a higher propor­
tion of normal postoperative intra-ocular pressures (15
out of 31) compared with trephines (14 out of 41). LuntzlO

prefers a Scheie-type operation, as this prevents scleral
closure. It is felt, from experience gained in operating on
advanced glaucoma, that conjunctival fibrosis plays a part
in preventing adequate drainage. In a few cases, gelfilm
was placed between the drainage hole and the conjuctiva
to prevent fibrosis. However, the results were inconclusive
as there was no follow up.

SUMMARY

Ninety patients out of 2,240 seeking eye treatment in a rur~l

hospital were found to have open-angle glaucoma (chrome
simple glaucoma). Of these 90 patients, 75 were already in the
final stages of the disease, with 35 completely blind. The rea­
sons for this delay in treatment are discussed. The treatment of
choice in glaucoma patients in the Bantu is surgical, and
methods are discussed whereby glaucoma patients may be
diagnosed and treated earlier. The routine use of tonometry
by practitioners, as advocated by Luntz, is strongly endorsed
and the establishment of glaucoma clinics is recommended.

I wish to thank Dr P. Jacques, Superintendent of Elim
Hospital, for permission to publish.

REFERENCES

I. Editorial (1963): S. Afr. Med. J .• 37, 933.
2. Sorsby, A. (1950): Memor. Med. Res. Coun. (Lond.), o. 24.
3. Sacks, S. (1964): S. Afr. Med. J .• 38, 594.
4. Wolfer, B. J. and Sherman, A. W. (1954): Sight-Sav. Rev., 24, 139.
5. Luntz, M. H. (1961): S. Afr. Med. J.. 35, 1044.
6. Leyhecker, W., Akiyoma, K. and Neuman, H. O. (1958): Klin.

Mbl. Augenheilk., 133. 662.
7. Neumann, E. and Zauberman, H. (1965): Amer. J. Ophthal.. 59. .
8. Friedenwald, J. S. (1957): Trans. Amer. Acad. Ophthal. Otolaryng..

61, 108.
9. Goldman, H. (1959): Amer. J. Ophthal.. 48. 213.

10. Luntz, M. H. (1965): S. Afr. Med. J., 39. 957.
11. Friedenwald, J. S. (1950): Amer. J. Ophthal., 47, 54.

BOEKE ONTVANG : BOOKS RECEIVED

. Shefts' Initial Management of Thoracic and Thoraco.-A bdo­
minal Trauma. 2nd ed. By T. H. Hewlett, M.D:, M.S.,
F.A.C.S. Pp. xvii + 130. Illustrated. $1 LOO. Spnngfield,
m.: Charles C. Thomas. 1968.

6

Recent Advances in Pharmacology. 4th ed. By J. M. Robson,
M.D., D.Se., F.R.S.E. and R. S. Stacey, MA, M.D. Pp. ix
+ 557. Illustrated. £4.15.0. London: J. & A. Churchill.
1968.




