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Fig. 4 Angiogram using 3000 MW FITC dextran to show ‘leakage’ of burns up to and including those of 7 days’ duration.

(A) I hour; (B) 2 days; (C) 7 days. 4a: 56 5.4b: 187 5. 4¢c: 259 s.

Table 2 Time of appearance of leakage and staining after
dye injection using 3000 molecular weight déxtran

3000 MW dextran 25 burns

Result Delay after dye injection

5 min 15 min

Leakage 3
Staining 2
Totals S

dye injection. Nine of the 11 burns (82%) showed
neither leakage nor staining.

70000 Molecular weight dextran. Of 14 burns
examined 2 (14%) developed late leakage at 45
minutes after dye injection and a further 2 (14%)
showed staining. In 10 burns (72%) there was neither
leakage nor staining.

150000 Molecular weight dextran. None of the 14
burns examined showed either leakage or staining

(Fig. 5).
Discussion

In holangiotic retinae the posterior blood ocular
barrier is known to reside in the tight intercellular
junctions between retinal capillary endothelial cells®
and between cells of the retinal pigment epithelium
(RPE).” In the anangiotic retina of the rabbit the
posterior blood ocular barrier is presumed to be
formed exclusively by the retinal pigment epithelium
with its apical tight intercellular junctions. This
barrier prevents the passage across the RPE of intra-
venously or intravitreally injected electron dense
tracers such as horse radish peroxidase,??* which has a
molecular weight of around 40000.

Shortly after photocoagulation the RPE barrier is
completely disrupted and can be shown to be per-
meable not only to small electron microscopy tracers

such as horse radish peroxidase but also to large
particles such as colloidal carbon.> Within a week
photocoagulation burns cease to leak fluorescein on
conventional angiography,’ though electron
microscopy may show that the healed burns are still
permeable to horse radish peroxidase.?* In conven-
tional fluorescein angiography most of the circulating
fluorescein is bound to plasma albumin, with a mol-
ecular weight of around 70000, and the discrepancy
between the apparent permeability of healed photo-
coagulation burns to horse radish peroxidase (MW
40000) and the lack of fluorescein leakage on conven-
tional angiography may be an expression of the

Fig. 5 Angiogram using 150000 FITC dextran. Both 2-day
burns (A) and 7-day burns (B) demonstrate an intact blood
ocular barrier.



Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

The permeability of the posterior blood ocular barrier after xenon photocoagulation

difference in molecular weight between plasma
albumin and horse radish peroxidase.

The results presented in this paper indicate that
fresh photocoagulation burns in the rabbit are freely
permeable to dextrans of molecular weights up to
150000. After 2 days the permeability of burns is
reduced in respect of the higher molecular weights,
and at this stage with 150000 MW dextran half the
burns showed neither leakage nor staining, while
most burns at this stage tested with lower molecular
weight dextrans in the range 3000 up to 40 000 showed
leakage. At 7 days it has been shown by electron
microscopy that numerous new intercellular junc-
tions have formed within the healed burn,'? though
such burns remain permeable to horse radish per-
oxidase as shown by electron microscopy. At this
stage leakage of dextrans of 3000 and 20000
molecular weight was commonly seen, while for
dextrans of higher molecular weight the incidence of
leakage was greatly reduced, no leakage or staining
being seen with dextran of molecular weight 150000.
For dextrans of 40000 and 70000 together only 23%
showed leakage or staining at a week. The changing
permeability to dextrans of differing molecular
weights during the healing of photocoagulation burns
is shown graphically in Fig. 3 and illustrates the fact
that photocoagulation burns may selectively damage
the posterior blood ocular barrier, so that even in
healed burns permeability to small molecules may be
abnormally increased, while the barrier remains im-
permeable to large molecules such as plasma protein.

The findings are of interest in relation to the
therapeutic use of photocoagulation in diabetic
retinopathy. In proliferative retinopathy, if a
diffusable vasoformative factor is elaborated by
ischaemic retina, it is theoretically possible that
multiple photocoagulation burns might modify the
blood ocular barrier in such a way as to reduce the
level of vasoformative factor in the eye. Previously it
has been suggested' that the clearance of subretinal
fluid from the eye following retinal detachment pro-
cedures and after nonspecific photocoagulation to the
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paramacular area in cases of macular oedema might
also be the result of an increased movement of fluid
across an abnormally permeable RPE cell layer, and
the present findings would not conflict with this view.
To be effective such a movement would require the
presence of a hydrostatic pressure difference between
the vitreous or retina and the choroid, and as yet no
such pressure difference has been detected.® Even a
very slight pressure difference, however, could have a
significant effect on flow,” as indeed could the
onchotic pressure in the choroid acting across a blood
ocular barrier made selectively permeable to small
molecules while retaining its impermeability to
plasma protein.
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