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Drainage in glaucoma

FIG. 8 Bleb one year after operation

Table I  Results in five normal and twelve operated eyes

Eyes Normal Operated

Tonometry Schiitz Applanation  Schidtz Applanation
No. of readings 35 16

Range 12-25 16—22 4-17 4-12
Mean 19 10-78 10°25
Average 19°1 1067

Table II  Cases in which tonography was carried out twice

Operated Unoperated
Rabbit No. C. Value  Po/C Rabbit No. C. Value Po/C
42R 0-30 216 45L 0-22 60-9
024 466
48R 024 510 48L 015 893
015 <28-0 013 1120
51L 0-23 37°0 67L 0-48 27+9
>0-48 28-0 0-22 755
68R >0°45 28-0 68L 0-25 58:4
0°33 28-0
67R >0°45 <230 83L 0-18 81-1
0-30 16-3 0-36 546
83R 0-28 254
035 453
63L >0-63 <387
035 540
Average >0°33 36-4 Average 0-22 62-1
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Results
Measurements of intraocular pressure

Readings taken from twelve eyes having satisfactory implants were compared with readings
from five normal unoperated eyes (Table I). Seven animals survived long enough for
tonography to be carried out twice on each eye, after which the experiment was terminated
(Table II); the remaining five died of natural causes before tonography could be done.

In order to detect any trend of intraocular pressure with time- after operation, readings
were grouped in 50- and 100-day periods, and an average was calculated for each period
(Table III and Fig. g). It is apparent that after the first 50 days the intraocular pressure
remained almost constant.
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The readings of individual eyes were recorded graphically in order to separate eyes with
very low tensions from the rest. However, no clear separation was possible, individual
readings in most cases covering the full range.

The values found for coefficient of facility of outflow (C) and intraocular pressure in
unoperated normal eyes fell within the range of previously reported values (Kornbluth
and Linnér, 1955; Becker and Constant, 1956; Levene and Bloomgarden, 1961; Luntz,
1966).

In all twelve cases operated on, the intraocular pressure was markedly reduced. This
fall in intraocular pressure was associated in six out of seven cases studied tonographically
with a C value greater than o-22.

Histology (see Figs 104, B, opposite)

Histological evaluation of twelve eyes with implants revealed one eye with a subclinical
iridocyclitis, which showed a mild inflammatory infiltrate consisting of plasma cells and
lymphocytes.

In all twelve cases a well-formed bleb was found. The wall consisted of connective
tissue with few blood vessels. In the bleb wall itself inflammatory infiltrate was evident
only at points of movement between the implant and the surrounding tissues. The
infiltrate consisted of plasma cells, lymphocytes, and occasional polymorphonuclear and
eosinophil leucocytes.
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FIG. 10A Histological section, showing sclera FIG. 10B High-power view of bleb wall and
below, bleb cavity, bleb wall, and suture remnant. suture remnant, showing absence of nuclei on inner
Haematoxylin and eosin. X 20 half of bleb wall. X100

Nine of the twelve blebs were lined by pale-staining fibrous tissue, and one bleb had a
complete lining of endothelium identical to that covering Descemet’s membrane. The
other two were lined by scattered patches of epithelium which could have been derived
from iris or ciliary body.

During the whole experiment only one severe uveitic reaction occurred. (Animals were
examined by slit lamp every 3 weeks and on the day of killing.) This severe reaction
occurred 2 weeks after insertion of an implant into one eye only. It was bilateral and
granulomatous, formed dense posterior synechiae, and persisted undiminished for 4 weeks
until the animal was killed. Histological examination revealed an intense iridocyclitis
characterized by innumerable plasma cells containing Russell bodies and by numerous
eosinophils. Nodules, epithelioid cells, and lymphocytes were not present and the choroid
was completely spared.

This picture suggested an intense immune reaction but not a true sympathetic ophthal-
mitis. Only this one case of clinically manifest uveitis occurred in this series of 45 opera-
tions involving disturbances of the uvea and foreign body implantation within the eye.

Discussion

Fundamentally the implant described above maintains fistula and bleb in spite of fibrosis.
In normal adult rabbit eyes the fibrous reaction to the operation, to aqueous fluid, and to
the implant was mild, allowing free drainage associated with a marked fall in intraocular
pressure.

The histological features of these eyes closely resembled those reported previously in
human eyes after successful drainage procedures (Verhoeff, 1915; Holth, 1922, 1930, 1931;
Teng, Chi, and Katzin, 1959).

The collagen fragmentation reported by Teng and others (1959) was not noticed in these
blebs; in the fibrous tissue forming the bleb wall the inner half was paler than the outer
half, while nuclei were fewer in the inner half, being almost absent in the older blebs.

The large area available for drainage probably diminished the intensity of any action
exerted by the aqueous on the connective tissue.

The fact that these bleb walls consist of avascular relatively non-nucleated connective
tissue suggests that in man it should be possible to insert a similar implant, wait until the
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bleb wall has “matured”, and then carefully remove the implant. If the incision into the
bleb were then to be carefully sutured the patient would be left with a large translimbal
fistula communicating with a thick-walled bleb. Both fistula and bleb would be lined by
mature fibrous tissue which would be unlikely to contract any further. Such a fistula and
bleb would be likely to function permanently while the complications from long-term
retention of intraocular acrylic would be avoided.

Summary
1. The importance of bleb fibrosis in failure of fistulizing procedures is emphasized.
2. An implant providing both fistula and adequate bleb area is described.

3. An experiment to assess the long-term performance of the implant in rabbits is
described.
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