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THE TREATMENT OF CONGENITAL GLAUCOMA*
BY

J. B. McAREVEY
Dublin

THIS series comprises foturteen cases, in which 2F') eyes were
operated on. The timile over which the eyes were under observation
after operation varied from seven years to twxo miontlhs. Tlihree of
the cases were reported in a previous coimniunicatioin (M\IcA.revev,
1948); their subsequenit history is now followsed up.
As a cause of blindness in eairl- life, congenital glaucoma has

a high incidence. Aniiderson (1939) reported surveys from several
countries, the incidence varying from 2.4 to 13 per Cent. of children
admitted into schools for the blind. In Eire, in the sclhool of an
Institute for the Blincd, seven out of 44 -were blind from congenital
glaucoma, whiclh had by far the lighlest inicidence. An historical
review of the treatmiienit of congenital glatucoma -would include the
various operations for decompressing the eye, the results of which
have Inot been good. The report by Barkai (1942) urgedl me to
try goniotomy. Success in reducing the intra-ocular pressure in
my first case gave mie further encouragement to proceed in the
use of this operatioin.

Congenital glauconma, wsith the subsequent enlargemenlt of the
eve in untreated cases, can go on to buphthalmos; this emphasizes

the importance of the early detection of the coinditioni in order to
prevent damiiage by the increased intra-ocular pressure. A case
treated earlv, will, by successful lowering of the intra-ocular pres-
sure, give an eye wlhiclh to all appearances is within normal limits.
Congenital glaucomna in early life, however, caII easily escape
detection until the increased tension has caused great damage to
the eye. The earliest symptoms are photophobia and oedema of
the cornea; these small children will bury tlheir heads in the pillow,
in a manner resembling phlyctenular disease.

Material
This series comprises three types of congenital glaucoma and

buphthalmos to which the operation of goniotoyiv was applied:
(1) Early cases with increased intra-ocular pressure where the eye appeared

relatively normal.
(2) Advanced stages of buphthalmos.
(3) Eyes which had already been unsuccessfully operated on by various

decompressing operations.
* Received for publication May 29, 1950.
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CONGENITAL GLAUCOMA

Of the fourteen cases reviewed, ten were males and four females,
bearing out the established fact of the higher incidence of the
disease in males. No case reported showed any evidence of naevus
of the face or eyelids; all appeared to be true, uncomplicated cases
of congenital glaucoma.

Group 1.-Early cases with increased ocular tension giving a favourable
prognosis included fourteen eyes. The youngest child operated on in this group
was four months old (Case 7). Eleven eyes were treated in infants under nine
months old. In this group, with two exceptions, the condition could not have
been of long standing.
One child was first seen when 41 years old; the left eye was in an advanced

stage of buphthalmos, the right eye had only recently been noticed to have
become enlarged. A second child was brought when two years old; there was
dcfinite buphthalmos, but the eye was not much enlarged.
The best results were obtained in this group-the tension of nine eyes was

reduced by one goniotomy operation, three by two operations, and one by three
operations. One child had had both eyes operated on in 1942 at the age of
9 months; in 1950 the tension was 15 mg. and the vision 6/18 in each eye. A
second child had been operated on in 1943; seven years later the vision in the
eye was 6/9 and tension 15 to 18 mg.
Group 2.-Six eyes were treated for advanced stages of buphthalmos, the length

of time from the onset of the disease varying from one to five years (Case 13).
The tension in all cases in this group was 50 or over, and notwithstanding the
duration of the disease, some eyes retained useful vision. In one case of over
nine years' standing, vision was still 4/60 in one eye, showing how compensation
can occur. In this case, goniotomy was not successful in reducing the tension.
All these cases had severe haemorrhage at the time of the operation, and this
group gives the worst prognosis.
Group 3.-Four eyes were operated on, the two cases having been referred by

colleagues. The eyes had previously been trephined and a goniotomy operation
performed on each unsuccessfully. The disease in these cases could not have been
of long duration, as the children's ages were five months and one year respectively.
The tension was reduced, the prognosis comparing favourably with cases in
Group 2.

This result supports the view that, after congenital glaucoma has
lasted for a long time, Schlemm's canal becomes obliterated, so
that the division of the embryonic tissue in the angle of the
anterior chamber has no effect.

Technique

The technique was that followed by Barkan. The tension in
all cases was taken by Schiotz tonometer, the weight used in all
cases being 75 g. Ether anaesthesia was employed; it is par-
ticularly necessary to have deep anaesthesia while recording
tension. A canthotomy was necessary in most cases, particularly
in advanced buphthalmos. An assistant fixes the eye at 12 and 6
with scleral forceps and draws the eye forward, thus allowing
access to the nasal side of the limbus, making all the angle of the
anterior chamber available for stripping.
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J. B. MCARFEVFY

Complications.- Haemorrhlages were more copious in the
-advancedl cases. 1ln one case thlere was pirolapse of iris, wlhiclh was,
however, easily repl)Iaced. In two cases th-le iris wals caught by the
knife, btit itliotat x damage.

Cases
Caise 1. Boy aged 9 tnonths. Both eyes marked buphthalmos, photophobia.

.i. Ioi'her stated both eyes enlarged since birth.
18.9.42. Tonornetry: R.E. 75 g., Schidtz, 45, L.E. 7-5 g., Schiitz, 45.
28.7.43. Bilateral goniotomy. Tension R.E. 7 5 g., 15, L.E. 7.5 g., 15. Vision

R.E. 4/60, L.E. 4/60.
1949. Corrected R.E. 6/18, L.E. 6/ 18. Both corneae clear, pupils active,

child attending. school.
Case 2. Boy aged one year. Left eye advanced buphthalmos. Right eye

corneal oederna.
9.6.43. Bilateral goniotomy. Tension R.E. 35, L.E. 50.
23.6.43. Left eye trephine. Tension R.E. 25, L.E. 50.
1949. Visioni R.E. 6/9, L.E. 6/60: Tension R.E. 15 to 18, L.E. 20. In this

casef gonio'omny was, not successful in low-ering the tension of the left eye. A
trephine operation had been performed on the left eye. Pupils active both eyes,
residual opacities in the cornea of the left eye.

Case 3. Boy aged 41 years (Shields). The right eye had been noticeably large
since birth. WVithin the last year the left eye appeared to be getting larger.
Child brotught on account of pain. Right eye acute glaucoma, hazy cornea. Left
eye, buphthalmrnos, deep anterior chamber, cornea apppeared clear when examined
wsithout anaesthetic.

12.8.47. Tension R.E. 7.5 g., 40, L.E. 7.5 g., 30.
15.8.47. R.E. goniotomy operation not suiccessful.
5.9.47. R.E. trephine.
22.9.47. Tension R.E. 7.5 g., 20.
22.9.47. L.E. goniotomy.

R.E. tension 7 5 g., 20, L.E. tension 7.5 g., 15.
Two years after operations, vision R.E. 6/60, L.E. 6/9. Both pupils active,

cornea left eye clear, somc opacities right cornea, child attending school.
Case 4. Girl aged 5 months. Admitted 8.12.47, having been born Rotunda

Hospital 7.7.47, sxery under weight at birth, no eye abnormalities noted then.
When seen, marked photophobia, both corneae hazy, definite congenital glaucoma.

15.12.47. Tension R.E. 29, L.E. 33.
19.12.47. L.E. goniotomy.
24.12.47. R.E. goniotomy.
2.1.48. Tension R.E. 14, L.E. 29.
9.1.48. L.E. goniotomy.
19.1.48. Tension R.E. and L.E. 23.
9.2.48. R.E. goniotomy.
18.2.48. Tension R.E. 24, L.E. 19 to 20. R.E. goniotomy.
25.2.48. Tension R.E. and L.E. 17.
28.4.48. Tension R.E. 15, L.E. 18.
6.8.48. Tension R.E. 15, L.E. 20.
24.11.48. Tension R.E. and L.E. 9.
28.2.49. Tension R.E. 12, L.E. 9.
5.4.49. Tension R.E. and L.E. 12.
Pupils active, left eye inclined to diverge, right disk cupped, left disk difficult

to see, opacities in cornea.
Case 5. Boy aced 7W years. Admitted 25.1.48 from St. Mary's Institute for

the Blind, Mlerrion, Dublin, with glaucoma. Tension R.E. and L.E. 50. Old
case of buphthalmosu%ith advanced changes, thinning of sclera, scarring of each
cornea. Bilateral goniotomy. Both anterior chambers filled with haemorrhage.
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CONGENITAL GLAUCOMA

7.2.48. Tension R.E. 20, L.E. 18. Vision, count fingers hand movements about
2 metres, each eye.

7.5.48. Tension R.E. 25 to 27, L.E. 14 to 15.
8.5.48. R.E. goniotomy.
15.5.48. Tension R.E. and L.E. 15.
Case 6. Baby girl aged 5 months. (Reference A.M.) Admitted with marked

photophobia, enlarged cornea each eye, congenital glaucoma.
20.9.43. Tension R.E. and L.E. 53.
Bilateral trephine failed to reduce tension.
6.12.48. Bilateral goniotomy.
15.12.48. Tension R.E. 20, L.E. 24.
5.1.49. Tension R.E. and L.E. 50.
11.1.49. Bilateral goniotomy, both eyes full of haemorrhages.
4.2.49. Bilateral goniotomy. Tension R.E. and L.E. 50.
16.2.49. Tension R.E. 12, L.E. 12 to 15.
25.3.49. Tension R.E. 15, L.E. 20.
6.5.49. Tension R.E. and L.E. 15. Marked improvement in baby's general

health. There is some scarring of each cornea.

Case 7. Boy aped 4 months. Mother said both eyes large since birth, marked
photophobia, hazy corneae, child evidently in pain, bilateral congenital glaucoma.

31.7.49. Tension R.E. 40, L.E. 23.
3.8.49. Bilateral goniotomy.
2.9.49. Tension R.E. 35, L.E. 27.
7.9.49. R.E. goniotomy.
14.9.49. Tension R.E. and L.E. 24.
26.10.49. Tension R.E. 18, L.E. 18 to 20. Both corneae clear, no photophobia,

under observation.
Case 8. Boy aged 7 months. Admitted 11.7.49, marked photophobia, en-

larged and hazy corneae. Tension R.E. 27, L.E. 22.
13.7.49. Bilateral goniotomy, no haemorrhages at operation.
27.7.49. Tension R.E. 12, L.E. 18.
Case 9. Boy aged 61 months. (Referred G.I.W.) Both corneae enlarged,

some haziness of each cornea, some photophobia. Tension R.E. 27 to 30, L.E.
22 to 25.

19.3.49. Bilateral goniotomy.
6.4.49. Tension R.E. 12, L.E. 25.
6.4.49. L.E. goniotomy.
14.4.49. Tension R.E. 12, L.E. 18 to 20.
20.4.49. Discharged, under observation.
11.10.49. Child progressing satisfactorily, no photophobia, tension normal.

Case 10. Boy aged 10 months. (Referred M.C.) Admitted 17.9.48. Mother
noticed cloud over both eyes when a month old, enlarged hazy corneae, great
photophobia.

18.9.48. Tension R.E. 50, L.E. 53. Bilateral goniotomy was performed prior
to trephine operation, but neither equalized tension.

5.10.48. R.E. trephine.
12.10.48. L.E. trephine.
23.10.48. Tension R.E. and L.E. 30.
27.11.48. Tension R.E. 50, L.E. 45.
29.11.48. Bilateral gon`otomy.
8.12.48. Tension R.E. 26, L.E. 43.
13.12.48. L.E. goniotomy.
29.12.48. Tension R.E. 20, L.E. 12 to 15.
29.1.49. Tension R.E. and L.E. 12 to 15. Diameter of each cornea 15 mm.,

right optic disk cupped, left optic disk normal, both corneae clear, no photophobia.

Case 11. Girl aged 6 months. When one month old, it was noticed that the
left eye appeared larger than the right. Brought to hospital suffering from acute
glaucoma. hazy cornea, deep anterior chamber, congenital glaucoma.
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6.12.48. Tension L.E. 7.5 g., 50, R.E. 7 5 g., 25.
L.E. goniotomy.

15.12.48. Tension L.E. 7.5 g., 15, R.E. 7 5 g., 25.
7.1.49. Clear cornetl left eye, active pupil, under observation.
Case 12. Boy aged 8'- years. Came to hospital vvith acute glaucoma left eye,

buphthalmos. Corneal diameter L.E. 15 mm., R.E. 12.5 mm.
27.11.48. Tension R.E. 18, L.E. 50. Vision R.E. 6/9, L.E. 6/36.
27.11.48. L.E. goniotomy.
18.12.48. Tension R.E. 18, L.E. 15.
18.5 .49. Tension R.E. 18, L.E. 50.
1.6.49. L.E. goniotomy (contact lens).
7.6.49. L.E. acute glaucoma.
8.6.49. L.E. goniotomy.
20.2.50. Tension R.E. 20, L.E. 22. Vision R.E. 6/9, L.E. 4/60, cornea left

eye, clear, 18 degrees myopia, deep cupping optic disk.
Case 13. Girl (aged 3 months. Attended hospital first in 1940 wxith acute

glaucoma. Tension R.E. and L.E. 7.5 g., 55.
29.3.40. R.E. cyclodialysis.
2.4.40. L.E. cyclodialysis.
24.6.40. Tension R.E. 60, L.E. 70.
24.6.40. R.E. trephine
25.6.40. L.E. trephine.
1948, aged 8 years (Referred B.S.L.)
26.6.48. Tension R.E. 35, L.E. 48.
4.7.48. R.E. goniotomy. Very severe haemorrhage completely filling ariterior

chamber.
4.8.48. Tension R.E. 50, L.E. 45.
3.9.48. Vision R.E. and L.E. 1/60.
12.11.48. Tension R.E. and L.E. 40.
3.1.49. R.E. goniotomy, very great haemorrhage filling anterior chamber.
11.2.49. Tension R.E. and L.E. 50.
5.9.49. Tension R.E 35, L.E. 45.

R.E. goniotomy. Large h.iernorrhage during operation filling anterior
chamber.

3.10.49. Tension R.E. 35, L.E. 40.
L.E. (;oniotomy.

15.11.49. Tension R.E. 35, L.E. 30.
Case 14. Bov (aed 2 years. R.E. pthisical, with central nebulae, probably the

result of ophthalmia neonatorum. (Referred LW.) L.E. buphthalmos.
16.9.49. Tonomietry R.E. 25, L.E. 50.

L.E. goniotomiy (10-5) (DD) some hyphaema.
29.9.49. Tonometry R.E. 20, L.E. 22. Both pupils dilated, pilocarpine T.I.D.,

report one month.
21.10.49. Child's eyes open much better.
7.11.49. L.E., corneal oedema, pupil small. Tonotnetry L.E. 45 mm. Hg.
12.11.49. Goniotomy 12 to 9. Pilocarpine T.I.D. (Referred D.D.)
23.11.49. 'ronornetry 32.
30.11.49. Goniotorny 6 to 9.
16.12.49. Tonometry R.E. 22, L.E. 15. To uIse Eserine 2 per cent. drops,

under observation, report one month.

Comment

Goniotonmv was successfuil in lowering the tensioni in 21 of the
2.5 eves reported. In tw-o eves, on w-hich a goniotomnv had first
been performed w itlhout success, a1 trephine operation was required
ais a followt-up to reduce tension.
Tension was reduced in ten eves with one previous goniotomy
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CONGENITAL GLAUCOMA 573

operation, in seven with two goniotomy operations, and in three
with three operations. Tension was also reduced in three cases
of advanced buphthalmos; severe haemorrhages occurred in all
these advanced cases. The tension of two eyes with advanced
buphthalmos was not reduced. In four eyes, which had been
unsuccessfully trephined, goniotomy reduced the tension.

I found that the tension in the eye did not become stabilized
after a goniotomy operation for perhaps three weeks or more, and
unless there were definite symptoms of increased intra-ocular pres-
sure, such as pain, photophobia, and cloudiness of the cornea, it
was better to defer a second goniotomy, keeping the eye on
myotics.

Summary
(1) The tension in 21 of 25 eyes with congenital glaucoma was

lowered to within normal range by goniotomy.
(2) Failure occurred in two eyes with advanced buphthalmos.
(3) The operation is easy to perform and it would appear that

it should be adopted as a primary operative procedure. If it is
unsuccessful, other methods of decompression should be applied.

(4) Barkan's claims are well supported.

Conclusions
Provided cases with congenital glaucoma are seen early enough,

goniotomy will reduce the ocular tension. This is borne out by
the cases in Group 1 of this series, and by four eyes operated on
in Group 2, in which previous unsuccessful decompressing
operations did not interfere with the results.
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