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Abstract

This article discusses two current indications

for intraocular surgery for optic nerve

conditions. The first topic is macular

detachment in association with congenital

optic disc pit, and includes a review of the

theories of pathogenesis and management

options including our own experience of

treatment with vitrectomy and gas tamponade.

In addition, the histopathological findings of a

new case of optic disc pit with serous macular

detachment are presented, adding to the rare

examples previously reported. The second

subject is a radial optic neurotomy, a recently

advocated treatment for central retinal vein

occlusion, which, despite its controversial

nature, is gaining in popularity.
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Optic disc pit and serous macular detachment

Optic pits were first described in both optic

discs of a 62-year-old woman in 1882 by

Wiethe.1 They are congenital defects within the

optic nerve head and appear as grey dimples

usually just within the disc margin (Figure 1).

They vary in size but on average are

approximately a third of a disc-diameter in

width.2 Pits are usually single but can be

multiple and may be bilateral in 10–15%.3 In

80% the disc is symmetrically enlarged4 and in

over 60% cilioretinal vessels are found

traversing the pit.5 The majority occur in the

temporal side of the optic disc with adjacent

peripapillary retinal pigment epithelial changes.

Optic disc pits occur in approximately 1:11 0006

and occur equally in either sex.

There is controversy over their pathogenesis.

Gass suggests that because pits occur more

frequently on the temporal rather than the nasal

side of the disc, they are primarily related to

anomalous development of the primordial

optic nerve papilla and failure of complete

resolution of peripapillary neuroectodermal

folds7 rather than being true colobomata.

Sugar8 argues that they may be caused by

incomplete closure of an abnormally located,

twisted, or shifted embryonic fissure. Optic

disc pit, morning glory syndrome, and

coloboma of the optic nerve have all been

seen in a five-generation pedigree of 35

members, inherited in an autosomal dominant

pattern.9 Apple and Rabb2 have emphasised

that because the normal fissure completely

surrounds and encompasses the developing

optic disc, it would seem reasonable to consider

an optic pit lesion as another form of typical

coloboma.

PAX2 gene mutations have been found in the

renal–coloboma syndrome, which is a rare

autosomal dominant syndrome that causes

optic nerve colobomata and renal hypoplasia.

Optic disc pits have been described as part of

this syndrome. Unilateral optic pits may be

inherited in an autosomal dominant manner but

are not associated with mutations in the PAX2

gene.10

Visual fields

The visual field defects found with pits are most

commonly large blind spots.11 Arcuate

scotomata probably reflect the absence of a

wedge of nerve fibres displaced by the optic

disc pit. Larger pits may be associated with

altitudinal visual field defects. When a macular

detachment occurs, further visual field loss is

superimposed on that already produced by the

nerve fibre layer defect.

Serous macular detachment

Patients with congenital optic disc pits may

develop a serous detachment of the macula

(Figure 2). This usually develops between the

ages of 20 and 40 years, but can occur at any
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age, and extends from the optic disc margin adjacent to

the pit. In 1908, Reis first described a case of an optic

nerve pit with associated maculopathy.2 In 1960,

Kranenburg6 reported 24 cases of pits in the optic disc

and observed a picture of central serous retinopathy in

30%; and in another 20% evidence of a previous episode.

Sugar8 found that macular lesions have been described in

32% of 157 reported cases of optic disc pit. Long-standing

serous retinal detachment can eventually lead to cystic

degeneration of the macula and loss of pigment from the

underlying retinal pigment epithelium. Lamellar and,

rarely, full-thickness macular hole may develop.

Occasionally, there may be a cloudy precipitate on the

posterior surface of the detached retina, which may be

misdiagnosed as a solid tumour.12

Some patients develop a surrounding elevation

of the inner retinal layer suggestive of a retinoschisis.

Lincoff et al13 proposed that fluid emanating from

the pit created a schisis-like separation of the inner

layers of the retina and, furthermore, that detachment

of the outer layers from the retinal pigment epithelium

was a secondary process occurring at the macula.

They do not exclude the possibility of a previous

episode of macular detachment as the explanation

for schisis. Gass12 suggests that this is not a true

retinoschisis because there is not complete loss of

retinal function.

Angiography

In early phases of fluorescein angiography, the optic pit

appears hypofluorescent, with late staining of the pit in

most cases. Late staining is more likely to be present in

long-standing macular detachment and where a

cilioretinal artery is associated with the pit.14 Absolute

hypofluorescence of the optic disc pit occurs with

indocyanine green angiography.15 Fluorescein

angiography usually shows no leakage of dye into the

subretinal fluid in those with serous macular

detachment.12 However, Theodossiadis et al15 recently

described late hyperfluorescence corresponding to the

area of macular elevation in all 17 studied eyes on both

indocyanine green and fluorescein angiography. Patchy

late hyperfluorescence due to depigmentation of the

retinal pigment epithelium may be seen in long-standing

retinal detachment. Fluorescein angiography shows no

evidence of either choroidal or retinal vascular

permeability changes.

Natural history

Brown et al4 followed 20 patients with untreated macular

detachments associated with optic disc pit for more than

a year and found that 55% had visual acuities of 6/30 or

worse and 75% had persistent subretinal fluid. Sobol

et al16 followed 15 patients with a serous macular

detachment arising from an optic disc pit, for an average

Figure 1 Left fundus of a 11-year-old girl with an optic disc pit.

Figure 2 Right fundus of a 19-year-old woman with a visual
acuity reduced to 6/36 due to a serous macular detachment
associated with an optic disc pit (a) and attached macula
following vitrectomy, photocoagulation and gas, with a final
visual acuity of 6/12 (b).
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of 9 years and found that 80% had a visual acuity of 20/

200 or less. It was also noted that the visual loss occurred

during the first 6 months of observation.

Theodossiadis et al14 watched 16 patients with

persistent macular detachment for an average of 9.5

years: eight patients were unsuccessfully treated with

laser photocoagulation adjacent to the temporal margin

of the disc and the other eight were not treated. Final

visual acuity was less than 20/200 in all cases.

Pathogenesis of macular detachment

There is no reason to doubt that the serous macular

detachment in eyes with pits is causally related to pit.

The origin of the subretinal fluid, however, remains

controversial and several sources have been proposed,

including vascular, vitreous, and cerebrospinal fluid.

There is general agreement that because fluorescein

angiography shows no leakage from either choroidal or

retinal circulations or from vessels within the pit itself,7 a

vascular source is unlikely.

Sugar postulated that fluid may leak from the vitreous

cavity through the pit into the subretinal space17 and his

theory has been supported by others.2,18,19

Postel et al20 reviewed the records of seven cases of

serous macular detachment associated with optic pits or

related cavitary anomalies, identified an apparent defect

in the diaphanous tissue overlying the optic nerve pit

and felt this to be responsible for the development of

serous macular detachment. None of the patients had a

posterior vitreous detachment.

Bonnet21 observed a small hole in the roof of the optic

pit in several cases and small bubbles of gas passing from

the vitreous cavity to the subretinal space via the optic

disc pit in a case that underwent vitrectomy and gas

tamponade. Bonnet concluded that macular detachments

in optic disc pits have a rhegmatogenous component at

the optic disc associated with vitreous traction and that

the subretinal fluid comes from the vitreous space via the

optic disc pit. The presence of condensed vitreous

strands has led Billi et al22 to propose a possible tractional

role of anomalous vitreous adhesion.

Macular detachments generally occur in patients too

young to have significantly liquefied vitreous and most

authors agree that patients do not have a posterior

vitreous detachment.

Communication between the vitreous cavity and the

subretinal space via the optic pit has been demonstrated

in collie dogs23 but not in humans.

Lincoff and Kreissig24 used optical coherence

tomography (OCT) to image the eyes of three patients

with optic disc maculopathy and demonstrated a schisis-

like cavity connecting to the pit in each case. They

concluded that persistence of fluid, despite gas

tamponade of the optic pit and macula, makes it unlikely

that retinal breaks at the edge of the disc are transferring

fluid from the vitreous to beneath the retina.

Irvine et al25 described optic nerve sheath fenestration

in a previously vitrectomised eye with morning glory

disc and retinal detachment, and observed gas from the

fluid–gas exchange bubbling through the nerve

fenestration, demonstrating continuity of the vitreous

cavity with the perineural space. The authors suggest

that the porous nature of the poorly differentiated tissue

herniated around the optic nerve into the subarachnoid

space in morning glory disc and optic pit makes several

sources of subretinal fluid possible.

Regenbogen et al26 and Gass7 proposed the idea that

subretinal fluid could be derived from cerebrospinal

fluid. Krivoy et al27 used OCT to image three eyes with

optic disc pit and serous macular detachment

demonstrating a communication between either a schisis

cavity, or subretinal space, and the optic nerve pit in all

eyes. A direct communication between the subretinal

space and vitreous cavity could not be identified in any

eye arguing in favour of the cerebrospinal fluid theory.

Kalina and Conrad28 injected fluorescein intrathecally

in an attempt to reveal a subarachnoid–subretinal fistula.

Unfortunately, the patient suffered anaesthesia and

paralysis of the lower limbs after only a very small

amount of fluorescein had been injected. Failure to

identify fluorescein in the subretinal fluid in this

situation did not exclude cerebrospinal fluid as the

source. Savell and Cook29 used radioisotope

cisternography but could not demonstrate radioactivity

of the subretinal fluid. One patient with an optic disc pit

experienced two episodes of raised intracranial pressure

caused by idiopathic intracranial hypertension and did

not develop retinal detachment.7

There is evidence that there is normally no barrier to

molecular movement at the surface of the optic disc, so

simple hydrostatic forces could cause a fluid movement

from the vitreous cavity through the nerve head to the

subarachnoid space, normal intraocular pressure being

higher than optic nerve tissue pressure.11 Movement of

fluid into the subretinal space in the presence of an optic

disc pit may be the result of a deficiency of tight junctions

that are normally present between cells lining the

termination of the retina and pigment epithelial layers at

the optic nerve head.30

Treatment

Spontaneous resolution of the macular detachment is

reported to occur in up to 25% of cases,12 although

permanent visual loss may ensue if the macular

detachment is prolonged or recurrent. The poor visual
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outcome in natural history studies has prompted the

search for an acceptable treatment.

Montenegro and Bonnet31 found that the serous

macular detachment did not respond to systemic

corticosteroids used in five patients.

Reattachment of the retina has been reported in one

patient following optic nerve sheath decompression.32

In 1966, Gass7 applied laser photocoagulation along

the temporal margin of the disc and within the pit but

with no resolution of the subretinal fluid. Brockhurst18

reported six cases treated with photocoagulation along

the disc margin in the area of retinal detachment. In five

the retina was reattached after the clinical development

of a firm chorioretinal adhesion at the disc margin, and

the sixth appeared to improve spontaneously. Subretinal

fluid resolved after krypton laser therapy in four of five

patients treated by Annesley et al.33 Cox et al34 found

photocoagulation of the temporal disc border alone was

unsuccessful in two cases but promptly reattached the

macula of a further two patients immobilised after laser

surgery. Theodossiadis et al14 treated eight patients with

laser and none was successful. Monin et al35 found that of

a group of six eyes treated by laser alone, only two were

successful; in three the detachment recurred and were

successfully treated with intraocular gas injection.

Lincoff and Kreissig24 used pneumatic displacement

without photocoagulation to treat 12 eyes. There was an

initial visual improvement coinciding with flattening of

the macula in nine, but with late recurrence. It was

believed that the schisis-like nature of the inner leaf

separation, which resisted gas compression, also

explained the frequent failure of laser photocoagulation.

Other investigators report variable success using

pneumatic displacement combined with

photocoagulation31,21,36,35 and suggest that the use of

perfluoropropane as a tamponade seems to be superior

to sulphur hexafluoride.

Alexander and Billson37 reported two patients

successfully treated with vitrectomy and gas tamponade

combined with photocoagulation. Cox et al34 reported

prompt and sustained macular reattachment, with

improved vision, after photocoagulation, vitrectomy, and

gas tamponade in eight patients, although four required

second operations. There have been numerous reports of

treatment with vitrectomy, laser, and gas,33,35,38–42 some

advocating removal of the posterior hyaloid or inner

limiting membrane;43–46 and one the use of autologous

platelets.47

One centre treated nine consecutive patients with a

macular buckling procedure.48 A large scleral sponge

was fixed vertically at the posterior pole over the macula

and localised using B-scan ultrasonography. No

retinopexy was used. In all eyes, there was resolution of

the subretinal and intraretinal fluid with no recurrence

over a mean follow-up of 42 months. Six eyes gained four

or five lines of visual acuity, and two eyes improved by

three lines.

The authors’ experience in managing macular

detachment associated with optic disc pit is summarised

in Table 1.

In none of the patients was a posterior vitreous

detachment present, nor was there a suggestion of a

schisis or pseudoschisis. In those who underwent

surgery, it was not possible to drain the fluid internally

via the optic disc pit during vitrectomy, suggesting that

there was no rhegmatogenous element. The fluid was

displaced inferiorly by the gas, where it remained

localised for a few weeks before eventually disappearing.

The management of macular detachment associated

with optic disc pit has evolved over the last two decades

and most series have consequently included a variety of

different techniques, employed usually after prolonged

macular detachment. It is not easy to predict the most

appropriate or effective treatment, but it would be logical

to conclude that the limited recovery in visual acuity

could be improved by successful early reattachment.

Gass12 recommends observation for at least a month

after the onset of the detachment; if no response occurs

within 6–8 weeks, repeat laser treatment is advised.

Intravitreal gas tamponade with or without pars plana

vitrectomy should be considered if no improvement in

the detachment occurs.

Table 1 Summary of the management of six patients with optic disc pit and serous macular oedema

Case Age
(years)

Sex Initial VA Treatment Anatomic outcome Final VA Length of
follow-up
(months)

1 20 F 6/18 Vitrectomyþ laserþgas Attached 6/9 6
2 9 M 6/60 Vitrectomyþ laserþgas Attached 3/60 29
3 27 F CF Vitrectomyþ laserþgas� 2 Attached 6/18 30
4 16 M 6/18 Observation Attached 6/18 24
5 19 F 6/36 Vitrectomyþ laserþgas Attached 6/12 2
6 34 M 6/24 Observation Detached Patient died from septicaemia
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Histopathology

Histopathological specimens of optic disc pit associated

with macular detachment are rare. Gass7 reviewed the

histopathology of two eyes previously reported by

Ferry.49 Both were removed with the incorrect clinical

diagnosis of malignant melanoma of the choroid. The

optic pit consisted of herniation of dysplastic retina into a

collagen-lined pocket extending posteriorly through a

defect in the lamina cribrosa into the subarachnoid space.

In contrast to optic disc pits in collie dogs, where vitreous

has been shown to enter the pit, none was demonstrated

within the pit or in the subretinal space. He felt that

cerebrospinal fluid might gain entrance to the subretinal

space more easily than vitreous as it did not require

passage through an epithelial barrier.

Case 6 (Table 1) was a 34-year-old man who presented

with right central visual loss and an orange after-image

due to an optic disc pit with a serous macular

detachment (Figure 3). Unfortunately, he died from

septicaemia of unknown cause some months later. His

eyes were retrieved after consent from his next-of-kin,

providing the opportunity for histopathological

examination.

The globes were removed several days after death and

fixed in formalin for a further 48 hours, causing

shrinkage of the globes and artefactual retinal

detachments. Serial sections of the right globe showed a

flask-shaped pit lying at the inferior margin of optic disc

adjacent to the lamina cribrosa, and communicating

directly with the subretinal space (Figure 4). There were

no vascular abnormalities or remnants of the hyaloid

artery. The vitreous was normal and the posterior

hyaloid membrane remained attached. Although it is

difficult to be certain, there was no evidence of a

retinoschisis. There were ectopic remnants of retinal

pigment epithelium within the pit cavity. The intervening

connective tissue between the subarachnoid space and

the pit was very thin. Although there was no direct

connection between the two, it may be possible that

cerebrospinal fluid could transudate across the collagen

to the pit.

Conclusions

In summary, there is no conclusive evidence as to the

aetiology of the subretinal fluid in optic disc pit

maculopathy. It seems plausible that it comes from

cerebrospinal fluid, and this is supported by histological

studies demonstrating close proximity of the

subarachnoid space and the pit, and OCT showing

communication between the pit and macular fluid,

together with the failure to show a direct communication

between the vitreous and pit, either histologically or

peroperatively while attempting to aspirate fluid from

Figure 3 Right fundus of a 34-year-old man with a serous macular detachment and an optic disc pit. Visual acuity was reduced
to 6/24.
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over the pit. The time taken for fluid to resorb may

suggest fluid of high viscosity and of vitreous origin.

Whatever the source of fluid, it seems clear that the

production of a permanent barrier between the pit and

the macula is effective in allowing resolution of the

macular detachment. There is mounting evidence that

this is best achieved using intraocular gas tamponade,

with or without vitrectomy, after laser photocoagulation

to allow the generation of a firm chorioretinal adhesion.

Radial optic neurotomy for central retinal vein

occlusion

Central retinal vein occlusion (CRVO) is a leading cause

of visual loss with no widely accepted effective

treatment. Panretinal photocoagulation is

recommended50 for treatment of iris or angle

neovascularisation in ischaemic (nonperfused) CRVO.

Grid macular laser photocoagulation has been found to

reduce angiographic macular oedema but does not

improve visual acuity.51 Other treatments under

investigation include laser-induced chorioretinal

anastomosis,52 thrombolytic therapy,53–55 intravitreal

triamcinolone,56,57 and external optic nerve

decompression.58–60

The pathogenesis of CRVO is not well understood.

Histopathologic examination of enucleated eyes

demonstrates thrombosis of the central retinal vein at the

level of the lamina cribrosa,61 but it is not clear whether

this is a primary or a secondary event. A nonperfused

central vein occlusion may be due to compromised flow

in the central retinal artery and vein.62 Risk factors for

CRVO include hypertension, glaucoma,

hypercholesterolaemia, diabetes, and hyperviscosity

states.

Opremcak et al63 suggest that the anatomy of the

scleral outlet (the space containing the cribriform plate,

scleral canal, optic nerve, central retinal artery and vein)

may play a role in the pathogenesis of CRVO.

Neurovascular compression is hypothesised to occur

within this confined space analogous to a ‘compartment

syndrome’ leading to compression of the lumen of the

vein and occlusion of the central retinal vein. It is

suggested that surgery to relax this space may relieve

pressure on the central retinal vein, increasing venous

blood outflow and allow clearing of venous thrombosis.

After studies in cadaver eyes, a procedure was devised

that involves a pars plana vitrectomy and incision of the

nasal portion of the optic nerve with a microvitreoretinal

(MVR) blade to decompress the scleral outlet. The

surgical site is carefully selected to avoid major branches

of the retinal arterioles and venules and performed on

the nasal side of the disc to reduce the risk to the macula

nerve fibres. The incision is radial to the optic disc and

parallel to the nerve fibres. The blade is directed

posteriorly into the optic nerve cutting an equal portion

of the cribriform plate and adjacent sclera and to a depth

just beyond the widest portion of the diamond-shaped

tip. The intraocular pressure is raised peroperatively to

minimise any potential bleeding.

Figure 4 Section of optic nerve (ON) with optic disc pit (P) connecting to the subretinal space (SRS). Pia-lined subarachnoid space
(thick black arrows). Thin black arrow shows either artefactual split or extension of the subarachnoid space.
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In all, 11 patients with ‘severe haemorrhagic’ CRVO

with initial visual acuity of 20/400 or worse were

included in a pilot study. All patients had intraretinal

haemorrhage and macular oedema. Out of 11, five were

classified as perfused and six as indeterminate: four

patients had iris neovascularisation and two had vessels

in the angle. The average age was 60 years with a range

of 35–86 years. The average duration of the CRVO prior

to surgery was 4 months with a range of 1–7 months.

There were no retinal or vitreous haemorrhages noted

during or after the procedure. The average follow-up was

9 months. No complications were noted. All patients had

improvement in the appearance of the fundus as

documented by photography and fluorescein

angiography. Postoperative visual acuities were equal or

improved in 82% of patients. Eight of the patients (73%)

had rapid improvement of visual acuity with an average

gain of five lines of vision. In all, 45% had vision better

than or equal to 20/70. Two patients (18%) achieved 20/

40. Two patients lost one line of visual acuity. This

compares to the Central Vein Occlusion Study (CVOS)

that showed that patients who had poor visual acuity at

the first visit (o20/200), had an 80% chance of having a

visual acuity less than 20/200 at final visit, whether

perfused or nonperfused initially.64

Lit et al65 have developed a lancet with a sharp cutting

edge and an opposing blunt edge and demonstrated

histologically that a similar technique, which they call

lamina puncture, is technically feasible, creating a

perivascular space with minimal optic nerve fibre

damage.

The apparently impressive results found by Opremcak

et al have been challenged by several authors. Bynoe66

disagrees with the hypothesis and has reservations about

the visual results questioning the reason for measuring

Snellen acuity rather than the Early Treatment Diabetic

Retinopathy Study (ETDRS) acuity used by the CVOS.

He argues that it is possible for eyes reading only 20/400

Snellen or worse to read 20/200 on the ETDRS chart. The

CVOS demonstrated that patients with intermediate

initial acuity (20/50–20/200) showed a variable outcome,

with 19% improving to better than 20/50. If some of

Opremcak et al’s patients fell into the intermediate group,

then the results would be similar to those expected from

the natural history. Bynoe also disputes the assertion that

there is no other effective treatment citing results from

studies utilising external approaches to decompress the

optic nerve59,60,58 and tissue plasminogen activator,53–55

some of which showed similar results, although he

acknowledges their complications.

Hayreh67 challenges the claims made by Opremcak on

several counts. He questions the validity of the

‘compartment syndrome’ hypothesis, stressing that even

in conditions where there may be marked disc swelling,

CRVO rarely occurs. He doubts that decompression can

reopen a thrombosed, occluded vein to establish or

improve blood flow in it and claims that in the majority

of CRVO eyes, the site of occlusion in the optic nerve is at

a variable distance posterior to the lamina cribrosa, not at

the lamina cribrosa. He also worries about the safety of

the technique despite no complications being reported in

this series. Potential complications include transection of

the nerve fibre layer with consequent loss of visual field,

damage to the Zinn–Haller artery, damage to the central

retinal artery or vein and intraocular bleeding, retinal

detachment, globe perforation, and neovascularisation. It

is acknowledged that the circle of Zinn must be damaged

in this procedure.68. Another criticism of this paper, and

the CVOS, is the failure to differentiate adequately

between ischaemic and nonischaemic vein occlusions,

which have very different natural histories. Hayreh69 has

shown in his natural history study of 144 patients with

nonischaemic vein occlusion that 65% had a final acuity

of 20/40 or better.

Although Opremcak et al70 found no detrimental effect

of the technique on visual fields, Williamson et al71 noted

temporal segmental visual field loss in one of four

patients who underwent radial optic neurotomy,

suggesting damage to the nerve fibres. Samuel et al72

report a peripapillary retinal detachment extending from

the neurotomy site. The retinal detachment

spontaneously reattached over 12 days, with no

recurrence, but the vision remained poor due to

persistent macular oedema. In Weizer et al’s73 series of

five patients, two patients developed neovascular

complications: one developed choroidovitreal

neovascularisation from the neurotomy site 3 months

postoperatively; the other developed neovascularisation

of the iris 2 weeks postoperatively. Both responded to

panretinal photocoagulation. Peripapillary choroidal

neovascularisation has been reported following optic

neurotomy performed for the treatment of nonarteritic

anterior ischaemic optic neuropathy.74

Guajardo et al75 have used the technique of radial

optic neurotomy in a small series and have not been

able to reproduce the results of Opremcak and co-

workers. Weizer et al73 treated five patients with severe

visual loss (6/200 or less) due to CRVO (one having a

hemiretinal vein occlusion). Preoperatively, three (60%)

had an afferent pupillary defect and all had macular

oedema. One was classified as perfused, one

nonperfused, and three indeterminate. Best-corrected

visual acuity improved in four patients (in two to 20/80)

but was not statistically significant. Perfusion status did

not improve postoperatively. Venous filling remained

delayed in four cases. Macular oedema improved

significantly in only one patient (hemiretinal vein

occlusion).
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Garciia-Arumii et al76 treated 14 patients with

nonischaemic CRVO and visual acuity of 20/125 or

worse caused by macular oedema and haemorrhages.

Best-corrected visual acuity improved in 57%. Seven

patients (50%) had a final best-corrected acuity of

20/70 or better. Clinical improvement of the macular

oedema and haemorrhages was observed in all

patients. New chorioretinal shunts developed in six

patients (43%) at the site of the radial optic neurotomy

and these may explain the improved perfusion. The

patients with collaterals in whom vision did not improve

had subretinal macular haemorrhage and macular

ischaemia.

Friedman77 reports two patients developing

optociliary venous anastomosis after radial optic

neurotomy for nonischaemic CRVO with improvement

in vision and clinical appearance. Williamson et al71

treated four patients with radial optic neurotomy in a

pilot study of pars plana vitrectomy, intraocular gas, and

radial neurotomy in ischaemic CRVO. Three of the four

eyes developed blood vessels in the neurotomy site, two

of whom showed a reduction in venous congestion.

The conclusions of the paper by Opremcak are that

surgical decompression of CRVO via radial optic

neurotomy is a technically feasible and initially safe

procedure that is associated with rapid reperfusion of the

retina and that resolution of the intraretinal

haemorrhage, oedema, and ischaemia may improve the

visual prognosis.

The premise that the optic nerve head is an anatomical

bottleneck is not a logical one considering that the

difference in diameter of the retrolaminar optic nerve can

be explained physiologically by the additional myelin

sheath. The rationale for decompressing a consequent

‘compartment syndrome’ is therefore difficult to

understand. The explanation for the development of a

hemiretinal vein occlusion, if this hypothesis is correct, is

even more difficult to explain as compression would be

expected to occlude both trunks of a dual-trunk retinal

vein.75

Opremcak claims that surgical relaxation of the scleral

outlet is associated with dramatic and rapid clearing of

the intraretinal haemorrhage and improved retinal blood

flow in all patients but does not explain the mechanism

for improvement in visual acuity. It is not clear whether it

promoted resolution of macular oedema in the patients

in the study. Williamson et al71 found that one of four

eyes treated with vitrectomy without neurotomy also

showed a reduction in venous congestion but without

resolution of macular oedema. Vitrectomy alone in

diabetics has been shown to improve retinal oxygenation

and reduce both diabetic macular oedema and retinal

neovascularisation.78 The two patients with worse visual

acuity in Opremcak’s study both had neovascularisation

of the iris, and would reasonably be expected to have

macular ischaemia. Even if it were possible, it is doubtful

whether restoring blood flow to an ischaemic macula

after any significant delay could have a beneficial effect

on visual acuity.

Optic neurotomy may actually have an effect on retinal

blood flow but by an unintended mechanism. Optociliary

venous anastomoses (chorioretinal shunts or

retinochoroidal collateral veins) have been demonstrated

to improve retinal blood flow and are the deliberate end-

point for laser-induced chorioretinal venous anastomosis

for treatment of nonischaemic CRVO.79 Collaterals may

act protectively against the development of anterior

segment neovascularisation80 and it is even feasible that

they could reduce the proportion of patients converting

from nonischaemic to ischaemic CRVO (34% after 3 years

in the CVOS).

Conclusions

One of the fundamental problems in assessing what

some would see as a rather radical approach to the

treatment of central retinal vein occlusion, is the

disagreement about the natural history. The potential

for serious complications is real, and the effectiveness

and mode of action of treatment are still matters of

conjecture. Clearer definitions of nonischaemic and

ischaemic vein occlusions are required to elucidate the

natural history of the separate groups before performing

a randomised controlled study to decide whether there is

a role for radial optic neurotomy in the treatment of

CRVO.
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