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Viscodelamination at the vitreoretinal juncture in
severe diabetic eye disease
DAVID McLEOD AND CHARLES R JAMES

From the Surgical Vitreoretinal Unit, Moorfields Eye Hospital, London

SUMMARY Injection of 1% methylcellulose or 1% sodium hyaluronate (Healonid) was used to
separate attached vitreous cortex and fibrovascular epiretinal membranes from the retina in 40 eyes
undergoing closed microsurgery for severe diabetic eye disease. The viscodelamination technique
was of great value in elevating vitreous cortex or sparsely vascularised epiretinal membranes,
especially in eyes with combined traction and rhegmatogenous retinal detachment. However,
bleeding from or tearing of the retina limited the usefulness of this technique in the surgery of
highly vascularised and adherent membranes, as in eyes with table-top traction retinal detachment.
Recurrent epiretinal membrane proliferation was seen in some eyes postoperatively.

Proliferative diabetic retinopathy (PDR) is
characterised by outgrowth of new blood vessels and
fibroblasts into the scaffold provided by attached
cortical vitreous gel. The blinding sequelae of PDR
-namely, retinal detachment and vitreous haemorr-
hage-result either from contraction of such fibro-
vascular epiretinal membranes (ERMs) or from
avulsion of the edges of the membranes during
posterior vitreous detachment (PVD) with retinal
break formation or rupture of new vessels. The twin
strategies underlying the surgical treatment of PDR
complications are, firstly, reduction in the stimulus to
vasoproliferation (for example, by means of scatter
endophotocoagulation of ischaemic retina'), and
secondly removal of postbasal vitreous cortex
together with any fibrovascular tissue contained
therein.2 Technical difficulties may arise, however, if
the fibrovascular ERMs are excessively adherent or if
the vitreous cortex remains extensively attached to
the retina."4 Stenkula and Tornquist described
methods of elevating ERMs from the retina using
sodium hyaluronate.'
The purpose of this paper is to report our experi-

ence of using viscous fluids to separate cortical
vitreous and ERMs from the retinal surface ('visco-
delamination'6) during closed microsurgery for
severe diabetic eye disease.
Correspondence to Mr D McLeod, FRCS, Moorfields Eye Hospital,
City Road, London ECIV 2PD.

Material and methods

Between 1984 and 1986 a viscodelamination tech-
nique was employed during closed microsurgery for
complications of PDR in 40 eyes of 38 patients in the
Surgical Vitreoretinal Unit at Moorfields Eye
Hospital, London. In the majority of procedures (28
eyes) 1% methylcellulose (formulated in Moorfields'
pharmacy) was used; methylcellulose at 2% concen-
tration (as used in anterior segment surgery) had
been found to be excessively difficult to aspirate from
the eye after viscodelamination. In the remaining 12
eyes sodium hyaluronate 1% (Healonid) was used.
Eyes suitable for viscodelamination were usually

identified during preoperative ophthalmoscopic or
ultrasonic examination by paying careful attention to
the extent ofPVD. Eyes with macular traction retinal
detachment (10 eyes) or combined traction and
rhegmatogenous detachment (18 eyes) but with
minimal or limited PVD were specially selected for
viscodelamination (Fig. 1). In a further seven eyes
viscodelamination was employed primarily to aid
scissors dissection (segmentation or delamination) of
widespread fibrovascular ERMs causing 'table-top'
traction retinal detachment. It was relatively unusual
for extensive non-separation of the vitreous cortex to
accompany vitreous haemorrhage without significant
retinal detachment (five eyes).
Healonid 1% (prepacked in a 2 ml syringe) or 1%
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Flo. 113

Fig. 1 Two eyes with combined traction and
rhegmatogenous retinal detachment treated by vitrectomy,
viscodelamination, and gas tamponade. (A) Preoperative
fundus photograph with retinal break arrowed; acuity=3160.
(B) Same eye as (A) one month postoperatively;
acuity=6112. (C) Preoperativefundus photograph (note
macular hole); acuity=hand motion. (D) Same eye as (C)
two months postoperatively; acuity= 4160.

methylcellulose in a 5 ml syringe was connected via
flexible tubing to a 20 gauge cannula with a bent tip
('hockey stick'). After central vitrectomy by the

standard three-port system popularised by Charles,7
1-3 ml of viscous fluid was injected between attached
cortical vitreous gel and the retina via a pre-existing
hiatus in an area of detached vitreous cortex or
following creation of a 1 mm diameter hole in
attached or detached cortex by means of a micro-
vitreoretinal blade or the suction cutter (Fig. 2). The
infusion fluid which was thus displaced anteriorly
sometimes escaped from the eye round the fibreoptic
endoilluminating probe or injection cannula; alterna-
tively, fluid returned up the infusion cannula and

Fig. ID)
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Fig. 2 Diagrams ofthe
viscodelamination technique. (a)
Combined traction and
rhegmatogenous retinal detachment
with vitreous cortex extensively
attached. (b) Outset ofviscous
injection after central vitrectomy.
(c) Completion ofen bloc
viscodelamination except at optic
disc. (d) Internal tear closure by gas
after completion ofvitrectomy and
aspiration of viscous injectate.

tubing or was intermittently released from one of the
two superior sclerotomies in response to ocular
hypertension. The speed and volume of injection of
viscous material was controlled by verbal instructions
to the surgical assistant, who held the syringe in one
hand while keeping the fundus-viewing infusion
contact lens in suitable position on the cornea with his
other hand.

Viscodelamination was accompanied by limited
blunt mechanical separation of vitreous cortex with
the curved cannula. In some eyes further holes were
made in the vitreous cortex to permit complete
postbasal separation of the vitreous through 360°,
while traction on persisting adhesions between the
retina and the ERMs was minimised. Local circum-
cision of vitreoretinal adhesions or scissors segmenta-
tion or delamination of membranes was carried out
during, and/or at the completion of, the retrohyaloid
viscous injection, while the cortical vitreous 'cone'
remained virtually intact.
With the suction cutter vitrectomy was then com-

pleted (including removal of ERMs within the visco-
elevated posterior vitreous cortex), and most of the
retrohyaloid viscous injectate was aspirated. How-
ever, bipolar diathermy of bleeding points often
revealed a persistent viscous layer on the retinal
surface as indicated by temporary pacification
during diathermy. Thereafter further measures to

stabilise the posterior segment included internal
drainage of subretinal fluid, fluid/gas or fluid/silicone
oil exchange (Figs. 3, 4) and focal or scatter endo-
photocoagulation. The viscous fluid was not used
primarily to achieve internal closure of retinal
breaks. In view of the potential risk of reparative
epiretinal fibrosis it was considered especially
important to remove all viscous fluid from eyes into
which silicone oil was subsequently injected (16
eyes).
The outcome of surgery was evaluated at six

months postoperatively in all cases. Complete retinal
reattachment or only localised, stable, extramacular
traction retinal detachment was regarded as a
successful anatomical outcome.

Results

In all but four eyes complete separation of non-
vascularised postbasal vitreous cortex was achieved,
so that after vitrectomy no connection persisted
between any residual epiretinal fibrovascular tissue
and the vitreous base. Indeed in most eyes no
fibrovascular tissue remained except at the optic disc
(Figs. 1-4). On only one occasion was injected
viscous material identified in the subretinal space;
otherwise the progressive separation of vitreous
cortex and retina was associated with apparent flat-
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Pri. 3A

Fig. 3 Active proliferative retinopathy treated by
vitrectomy, viscodelamination, endolaser, and silicone oil
exchange. (A) Preoperativefundusphotograph showing
oedematous detached retina above optic disc (arrow) and
densepremacular retrohyaloid haemorrhage; acuity=hand
motion. (B) Same eye as (A) two days postoperatively.
(C) Same eye nine months later andfollowing removalof
silicone oil; acuity=6118.

tening of the retina. However, preretinal haemorr-
hage was frequent during viscodelamination owing to
avulsion of the vascularised adhesions between the

Fio. 3C

ERMs and the retina. Nevertheless the bleeding
generally remained localised, and no difference was
noted between Healonid 1% and methylcellulose 1%
in respect of this intraoperative haemostasis or
'haemorrhage confinement'. Retinal tearing attribut-
able to the viscodelamination technique was identi-
fied in 12 eyes (Table 1), while a retinal break near
a surgical entry site (and possibly attributable to
vitreous base herniation during the viscous injection)
was found in four eyes at the end of the procedure.
No ocular hypertension or undue inflammation

attributable to residual viscous injectate was evident
postoperatively. A successful anatomical outcome
(accompanied by visual improvement) was achieved
in 28 of the 40 eyes (Table 1). Surgical failure
reflected the development of macular distortion from
reparative epiretinal fibrosis in two eyes, rubeotic
glaucoma plus retro-silicone oil neovascularisation
in one eye (Fig. 4), and combined traction and
rhegmatogenous retinal redetachment in nine eyes.

Table 1 Results ofviscodelarnination in 40 eyes with PDR

Number Successful VDL-induced
ofeyes outcome retinal breaks

VH 5 5 1
TRD 10 8 3
CTRD 18 11 4
TITRD 7 4 4
Totals 40 28 12

VH=vitreous haemorrhage. TRD=traction retinal detachment.
CTRD=combined traction and rhcgmatogcnous detachment.
TTTRD= table-top traction retinal dctachmcnt.
VDL=viscodelamination.

416

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.72.6.413 on 1 June 1988. D

ow
nloaded from

 

http://bjo.bmj.com/


Viscodelamination at the vitreoretinal juncture in severe diabetic eye disease

rig. 4A-

Fig. 4 Table-top traction retinal detachment treated by
vitrectomy, viscodelamination, andsilicone oil exchange.
(A) Preoperativefundus photograph; acuity=hand motion.
(B) Same eye as (A) three dayspostoperatively (single retinal
break arrowed). (C) Retro-silicone oil neovascularisation
(arrow) one month later.

In four of these nine eyes the presence of intravitreal
silicone oil permitted 'rhegmatogenous confinement'
of the detachment to an extramacular location, and
all four had improved vision six months postopera-
tively.

Fig. 4C

Pig. 4b

Discussion

Isolation of postbasal fibrovascular foci from the
vitreous base by vitrectomy-circumcision reduces the
tendency to postoperative rebleeding or retinal
redetachment in PDR,8 while removal of all post-
basal vitreous cortex usually prevents any further
epiretinal neovascularisation.2 Even if the vitreous
cortex remains attached to the retina preoperatively,
these fundamental objectives of diabetic vitrectomy
can often be achieved using microscissors, micro-
forceps, etc. Such mechanical vitreoretinal separa-
tion may be facilitated by cortical gel condensation or
fibroglial invasion of the vitreous cortex, often
accompanied by multiple focal areas of PVD.9 Never-
theless viscodelamination of vitreous cortex from the
retina often permits more rapid accomplishment of
these objectives and is especially useful for separat-
ing multiple, sparsely vascularised ERMs in the mid-
periphery of phakic eyes. It has proved most valuable
in eyes with combined traction and rhegmatogenous
retinal detachment (in which separation of extensive
acellular cortical vitreous from detached, ischaemic,
and atrophic retina would otherwise have presented
technical difficulties-Figs. 1, 2), and also in eyes
with dense premacular retrohyaloid haemorrhage' 11
(Fig. 3). However, the viscodelamination technique
carries with it a significant risk of retinal breaks,
which are especially likely to arise when attempts are
made to elevate extremely adherent fibrovascular
ERMs. Recourse to scissors delamination is thus
essential if viscous membranoretinal separation does
not readily occur.

Intraoperative haemorrhage and fibrin clot forma-
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tion is a serious risk in all eyes with highly vascular-
ised epiretinal membranes whatever technique is
employed. In our experience, however, bleeding is
much -more problematic if a vascularised outgrowth
is avulsed from the intraretinal circulation-
for example, during membrane peeling, blunt
mechanical delamination, or viscodelamination-in
contrast to its preretinal division during scissors
delamination.7 In the former case a 'side puncture' of
a retinal vein is often slow to thrombose (Fig. 5), and
haemostasis by diathermy necessitates retinal coagu-
lation and retinal vascular occlusion. Scissors
delamination of highly vascularised ERMs is a more
appropriate technique, since the retinal cut end of the
outgrowth seldom bleeds profusely (Fig. 5), or it can
be selectively diathermised with minimal damage to
the underlying retina. For those reasons we have now
virtually abandoned the use of viscodelamination for
removal of highly vascularised ERMs-for example,
in table-top traction retinal detachment.
At the outset of this study we had expected that the

relatively atraumatic interfacial separation of
vitreous and retina by means of a viscous injection
would prevent recurrence of ERMs postopera-
tively.6 12 However, even in eyes where vitreoretinal
separation was achieved entirely by viscodelamina-
tion (unaccompanied by retinal break formation,
haemorrhage, or recourse to silicone oil injection)
reparative epiretinal fibrosis sometimes developed.
Notwithstanding a possible role of residual preretinal
viscous fluid in this process, but as is also the case
after epimacular membrane peeling,'34 membrane
recurrence appears to be related to the underlying
disease,'5 in this case ischaemic diabetic retinopathy.
Moreover, when such an eye contains silicone oil,
recurrent epiretinal neovascularisation may occur
behind the oil globule despite complete prior removal
of the cortical vitreous scaffold by viscodelamination

(Fig. 4). This remarkable phenomenon may reflect
increased retinal production of vasoproliferative
factors in some silicone oil filled diabetic eyes
because of reduced oxygen diffusion from the
vitreous cavity into ischaemic areas of retina
(Landers R, personal communication, 1986). Such
diffusion otherwise appears to limit the damage
resulting from retinal vascular non-perfusion.'6

Thus the use of viscous fluids in diabetic vitrectomy,
whether an aqueous solution or silicone oil,'2 gives
occasion for both tangible benefits and significant
complications.

We are indebted to Miss Heather Lucas for secretarial assistance, to
Mr K Sehmi for the clinical photographs, and to MrTTarrant for the
diagrams.
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