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Letter to the Journal 

Sir; 
Does Vitrectomy Increase Trans-Scleral 

Water Movement? 
It is known that the outward movement of 
tracer molecules from the vitreous cavity 
greatly exceeds their inward movement. 1-4 A 
proportion of the vitreal water cleared pos
teriorly across the retina may leave the eye 
trans-sclerally under the action of the hydro
static pressure difference which exists 
between the vitreous cavity and the orbitS,6-7 
although the major portion is cleared via the 
blood in the choroid.8-1O Vitrectomy has been 
shown to result in a more rapid clearance from 
the vitreous cavity of tracers such as carboxy
fluoresceinll or amphotericinY Further evi
dence for the trans-scleral movement of water 
posteriorly after vitrectomy comes from 
observations of the behaviour of the sclera 
during the local resection of choroidal 
melanomas. 

Choroidal melanomas are frequently man
aged in Glasgow by local surgical resection. 13 
The technique has been described elsewherel4 
but consists of a lamellar dissection of sclera 
over the tumour and subsequent removal of 
the tumour together with the deep scleral 
lamella and a surround of healthy choroid, the 
surgery being carried out under hypotensive 
anaesthesia, Usually the sclera remains dry 
during the lamellar dissection suggesting that 
very little water is passing through it from the 
interior of the eye. Recently the technique for 
local resection of choroidal tumours has been 
modified by the inclusion of a pars plana 
vitrectomy at the start of the operation, The 
purpose of this intervention is twofold. Firstly 
by replacing much of the vitreous body with 
saline large changes in ocular volume can 
easily be achieved by removing fluid from the 
vitreous cavity using a syringe attached to the 
infusion line via a 3-way tap, This allows the 
eye to be kept firm 'during the scleral dissec
tion and the volume to be reduced during 
choroidectomy and delivery of the tumour 
from the eye, The vitrectomy is also thought 

to limit the risks of intraocular cellular pro
liferation which may be provoked by post
operative bleeding. 

Since the introduction of this modification 
to the technique it has become apparent that 
during lamellar dissection the sclera is notice
ably wet, water constantly oozing into the 
operative field in spite of frequent mopping, 
Additionally it has been noted that fluid 
seepage through the sclera remains absent 
over the site of the tumour and indeed the 
sclera over the tumour may dehydrate becom
ing darker and transparent in the process so 
that the site of the tumour under the sclera 
may be marked by an exact representation on 
the overlying sclera of the underlying tumour 
while the surrounding sclera remains moist 
and white (Fig. 1), 

There is good evidence that radioactive 
water and other tracers introduced into the 

Fig. 1 Per-operative photograph taken during local 
resection of a choroidal melanoma. A half thickness 
scleral flap (A) has been raised leaving a half thickness 
deep scleral lamella in situ (B). This deep lamella 
remains hydrated and white except over the site of an 

intraocular melanoma (C) where the sclera is dehyd
rated and dark in colour. D indicates the position of the 
upper lid. 
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vitreous cavity are largely cleared posteriorly 
to the bloodstream in the choroid across the 
retina and RPE.lO This outward movement is 
counteracted by a much lesser inward diffu
sion from the choroid.3 Vitrectomy increases 
the rate of outward movement across the ret
ina probably by removing the hyaluronic acid 
of the vitreous gel, for depolymerisation of 
the hyaluronic acid in the vitreous also 
increases the rate of clearance of tritiated 
water from the vitreous to the choroid.15 

About 4 per cent of intravitreally injected 
tritiated water leaves the eye across the sclera7 
being driven by the hydrostatic pressure 
difference existing between the vitreous cav
ity and the orbit. The flow-conductivity of the 
sclera is knownI6,17 and the resistance to the 
passage of fluid across the sclera is influenced 
by the scleral thickness. 

It has been suggested in cases of malignant 
melanoma of the choroid treated by local 
resection that one reason why the retina even 
if detached pre-operatively settles down on to 
bare sclera in the absence of RPE or choroid is 
the outward movement of water across the 
retina and from the potential subretinal space 
through the overlying sclera which has been 
reduced to half thickness following the surgi
cal procedure. IS The observation noted in this 
communication tends to support this view. 
Trans-scleral water movement under the con
ditions described will undoubtedly be 
increased during the scleral dissection not 
only because the scleral thickness has been 
reduced by half but because the intraocular 
pressure is also maintained at an elevated 
level of around 30 mmHg by a suitable pos
itioning of the reservoir to make the dissection 
easier. Under the unusual circumstances of 
raised intraocular pressure and reduced scle
ral thickness it is no great surprise that aque
ous-like fluid should flow through the thinned 
sclera. Its origin is undoubtedly the vitreous 
cavity and the infusion line. The retina and 
RPE are intact during this part of the oper
ation however and the trans-scleral fluid must 
have passed through retina, RPE and sclera. 
The presence of the tumour in the choroid 
undoubtedly prevents or reduces fluid move
ment through the affected area so that the 
sclera over the tumour remains dry and 
indeed may dehydrate in sharp contrast to the 

surrounding rather wet sclera which remains 
fully hydrated. 

This reported observation is further evi
dence for the existence Of a trans-scleral 
movement of fluid from the eye which under 
some circumstances may become clinically 
significant. 
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