
https://doi.org/10.1177/17562864231197994 
https://doi.org/10.1177/17562864231197994

journals.sagepub.com/home/tan 1

Ther Adv Neurol Disord

2023, Vol. 16: 1–11

DOI: 10.1177/ 
17562864231197994

© The Author(s), 2023.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

TherapeuTic advances in 
neurological disorders

Introduction
Optic nerve sheath fenestration (ONSF) was first 
described in 1872, to relieve the effects of papil-
loedema through surgical decompression. Raised 
intracranial pressure (ICP) is thought to be 
mechanically transmitted through the optic nerve 

sheath, resulting in optic nerve fibre damage via 
intraneuronal ischaemia1 This can ultimately lead 
to irreversible nerve fibre damage and subsequent 
vision loss.2–4 Current surgical techniques include 
direct visualisation of the optic nerve to create a 
window in the bulbous part of the meningeal 
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Abstract
Background: Optic nerve sheath fenestration (ONSF) longitudinal outcomes remain unclear 
and are vital in the assessment of vision failure in patients with raised intracranial pressure 
(ICP). Furthermore, limited observational data exists regarding its use in other causes of 
raised ICP.
Objective: To determine the efficacy and safety of ONSF for idiopathic intracranial 
hypertension (IIH), cerebral venous sinus thrombosis (CVST), and other indications.
Method: Multicentre study from a tertiary hospital and specialty eye referral hospital in 
Melbourne, Australia, from July 2000 to December 2020. A total of 116 eyes from 70 patients 
undergoing ONSF were retrospectively reviewed with patient demographics, surgery 
indications, visual acuity (VA), visual fields, fundus photos of optic discs, retinal nerve fibre 
layer (RNFL) thickness, average thickness of optic discs on optical coherence tomography 
(OCT), and complications recorded. Parametric tests were used to compare the treatment 
groups pre- and post-operatively.
Results: A total of 116 eyes from 70 patients underwent ONSF, which involved 92 eyes with 
IIH, 9 eyes with CVST, and 15 eyes with other aetiologies (‘Other’). Post ONSF, there was a 
best corrected visual acuity (BCVA) improvement or stabilisation in 84% of patients in all 
groups, with 50% achieving a BCVA of 6/6 or better at the final follow-up. RNFL, visual fields, 
and fundus grades all trended towards improvement, with most improvement noted by 
day 360. Common complications included transient diplopia (n = 29, 25%) and worsening of 
visual function requiring further cerebrospinal fluid (CSF) diversion procedures (n = 20, 17%). 
Complications were most significant in the ‘Other’ group with 1/3 of eyes requiring further CSF 
diversion procedures.
Conclusion: Our data demonstrates effectiveness in the use of ONSF in papilloedema with 
visual failure due to IIH or CVST and when other CSF diversion procedures or medical 
therapies have failed.
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covering of the retrolaminar optic nerve. Its use is 
indicated in any cause of raised ICP where there 
is a threat to visual function.

Idiopathic intracranial hypertension (IIH) is a 
syndrome of raised ICP in the absence of an iden-
tifiable aetiology.5 Current treatment options aim 
to minimise symptoms and preserve visual func-
tion. Medical management with acetazolamide, 
weight loss, and close observation, is the most 
common therapeutic intervention. Surgical 
options are indicated when there is a threat to 
visual acuity (VA) in the setting of intolerance/
refractory to medical management. Insertion of a 
ventriculoperitoneal shunt is the most common 
surgical intervention, likely due to local exper-
tise.6,7 ONSF is shown to reduce papilloedema, 
maintain or improve visual function, reduce 
headaches, and is one of few surgical procedures 
to be considered in the setting of acute visual 
deterioration in the setting of IIH.5,8–10

The treatment of secondary causes of raised ICP 
focuses on the underlying cause. The incidence of 
persistent and rapidly progressive visual dysfunc-
tion in these settings is not known, with limited 
efficacy and safety data available on using ONSF 
in this setting.11 Recent observational data dem-
onstrated efficacy in the use of ONSF in cerebral 
venous sinus thrombosis (CVST) with stability/
improvement achieved in 80% of eyes.12 Case lit-
erature reports of ONSF as an intervention in 
multiple secondary processes associated with 
raised ICP includes central nervous system 
masses, optic nerve sheath meningoceles, post-
operative subarachnoid haemorrhage of the optic 
nerve, acute retinal necrosis syndrome, non-arte-
ritic ischaemic optic neuropathy, and central reti-
nal vein occlusion.13–15

In this retrospective analysis, we aimed to report 
the longitudinal outcomes of ONSF for patients 
with IIH, CVST, and other aetiologies with 
regard to visual function.

Method

Data extraction
A retrospective analysis was performed using 
patient notes undergoing ONSF at the Royal 
Melbourne Hospital and Royal Victorian Eye and 
Ear Hospital, Melbourne, Australia, between July 
2000 and December 2020.

Only cases that met the Modified Dandy criteria 
were included in the IIH group.5 All cases of IIH 
had either failed maximal medical therapy or had 
rapid progressive visual loss requiring ONSF. 
CVST diagnosis was confirmed with computed 
tomography brain venography or magnetic reso-
nance venography showing evidence of thrombosis 
in the cerebral venous sinuses. In the setting of com-
pression of the dural veins secondary to malignancy 
with subsequent thrombosis formation, this was 
attributed to the ‘Other’ diagnoses. ‘Other’ diagno-
ses that underwent ONSF were diagnosed on his-
tory, physical exam, CT or MRI imaging, histology 
of optic nerve sheath, relevant blood tests, cerebro-
spinal fluid (CSF) analysis, and opening pressures 
when appropriate. All had evidence of visual impair-
ment in either VA, visual fields, or subjectively, and 
had clear evidence of papilloedema.

We identified patients from medical records via 
surgical item numbers and reviewed all relevant 
case notes. Data capture included: indication 
for surgery, body mass index, co-morbidities, 
medication history, treatment pre- and post-
operation, complications, best-corrected visual 
acuity (BCVA), mean deviation (MD) on auto-
mated visual fields, Frisen fundus papilloedema 
grading, and optical coherence tomography 
(OCT) measurement of retinal nerve fibre layer 
(RNFL).

Visual fields were assessed with standard auto-
mated perimetry using an Allergan Humphrey 
Visual Field analyser using the 30-2 program. 
OCT imaging of the RNFL using a Zeiss OCT 
stratus prior to November 2011, and Heidelberg 
Spectral-Domain OCT thereafter, was collected.

Surgical procedure
A medial conjunctival peritomy approach 
transconjunctival orbitotomy was performed in 
all cases, sometimes with lateral canthotomy. The 
vertical recti were slung on a large silk suture, and 
the medial rectus muscle was disinserted on an 
absorbable suture. Using malleable retractors, the 
retrobulbar optic nerve was visualised directly, 
typically with the use of the operating microscope. 
The dural sheath was then exposed and incision 
of the dura performed with CSF release observed. 
An approximate 3 mm × 5 mm window was then 
excised from the sheath, haemostasis was 
achieved, followed by re-attachment of the medial 
rectus to the globe and closure of the conjunctiva. 
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This method as outlined by Galbraith and 
Sullivan16 was performed in all but one of the 
eyes. One ONSF was a redo operation with an 
upper lid skin crease approach. All operations 
were performed by a consultant orbital surgeon 
or orbital fellow under direct supervision.

Outcome targets
The primary VA outcome was defined as a BCVA 
equal to 6/6 or better, with initial VA worse than 
6/6. We also defined a secondary VA outcome of 
better than or equal to 6/12, with initial VA worse 
than 6/12. Snellen VA was converted to logarithm 
of the minimum angle of resolution (logMAR). 
Improvement or worsening was defined as a log-
MAR change of ±0.1. The visual field MD 
improvement cut-off was −2.0.17

Data was analysed for each surgical outcome per 
eye. These outcome measures were recorded at 
days 10, 30, 90, 180, 360, and >360 post the 
ONSF procedure. Due to the non-uniform fol-
low-up times, the time points were categorised as 
follows: day 0–20 as day 10, day 21–55 as day 30, 
day 56–135 as day 90, day 136–270 as day 180, 
and day 271–360 as day 360.

Statistical analysis
All analyses were performed in the R software 
(version 3.6.3; R Core Team18). Normative data 
was described as mean and standard deviation. 
Paired t-tests were used for statistical compari-
sons. Due to the low samples in the CVST and 
other groups, statistical analysis was limited to 
descriptive analyses.

Results

Clinical characteristics
Clinical characteristics of the ONSFs in 116 eyes 
from 70 patients, 46 bilateral and 24 unilateral 
procedures, are shown in Table 1. Patients with 
IIH formed the majority of all ONSFs performed 
with a total of 92 eyes. 8.6% of patients had CSF 
diversion procedures prior to the ONSF, with the 
majority of these patients within the IIH sub-
group. The ‘other’ cohort had a higher mean age 
and comprised predominantly male patients com-
pared to the other subgroups. The mean time-
point for pre-operative recordings occurred 
7.2 days prior to the ONSF.

Surgical complications
The most frequent complications following 
ONSF surgery included transient diplopia found 
in 25% (23/92) of IIH eyes, 44% (4/9) of CVST 
eyes, and 13% (2/15) of other eyes. CSF diver-
sion therapy with either a ventriculo-peritoneal or 
lumbo-peritoneal shunt was required in a major-
ity of the other subgroup (33%) on comparison to 
the IIH and CVST groups (Table 2).

VA
VA improved in the overall ONSF and IIH groups 
(Figure 1). However, a comparison of the pre-
operative VA and VA at >360 days was not sig-
nificant (p = 0.096).

We compared the pre-operative VA and the last 
recorded VA during follow-up (mean = 324.7 ±  
421.7 days). The VA of the overall group wors-
ened in 15%, stabilised in 28%, and improved in 
56% of eyes [Figure 1(a)]. There was no differ-
ence in the distribution of changes in VA for eyes, 
on comparison of unilateral versus bilateral proce-
dures (p = 0.2). 50% of patients achieved a last 
recorded VA of 6/6 or better, 25.9% achieved a 
VA of between 6/6 and 6/12, and 24.1% achieved 
a VA worse than 6/12 [Figure 1(b)].

Clinical and demographic characteristics between 
patients with a stable/improved VA and those 
with a worsened VA are shown in Supplemental 
Table 1. A worse pre-operative VA and fundus 
grading was significantly associated with a worse 
VA post-operatively (Supplemental Table 1).

Visual field MD
Visual field MD improved significantly between 
pre-operative and >360 days in both the total 
ONSF and IIH subgroup (p = 0.001) [Figure 
2(a) and (b)]. In the overall ONSF group, the 
MD score worsened in 26.7% of eyes, improved 
in 13.8%, and was stable in 17.2% [Figure 
2(b)]. There was no difference in the distribu-
tion of changes in MD for eyes, on comparison 
of unilateral versus bilateral procedures (p = 0.69). 
42% of the post-op visual fields were unable to 
be included due to lack of access to results or 
the fields’ results being classed as unreliable 
[Figure 2(b)].

Patient characteristics were compared between 
those patients whose VA was stable/improved 
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Table 1. Patient and eye characteristics of optic nerve sheath fenestrations (ONSF). Age, weight, and height are represented as 
mean (standard deviation). Continuous variables are presented as mean (standard deviation). Categorical variables are presented as 
N (percentage). Percentages in the overall column are as a column percentage of the total (vertical). Percentages in the subgroups 
are as a row percentage of the overall (horizontal).

Aetiology Overall IIH CVST Other

Characteristics

 Eyes

  Total – eyes 116 92 (79.3%) 9 (7.7%) 15 (12.9%)

  Gender

   Male 16 (13.8%) 5 (31.3%) 1 (0.6%) 10 (62.5%)

   Female 100 (86.2%) 87 (87%) 8 (8%) 5 (5%)

  Age (years) 29.8 (11.1) 29.9 (10.7) 25.8 (4.2) 39 (15.7)

  Type of ONSF

   Bilateral 46 (79.3%) 37 (80.4%) 4 (8.7%) 5 (10.9%)

   Unilateral 24 (20.7%) 18 (75%) 1 (4.2%) 5 (20.8%)

   Pre-operative measurements (days prior) 
Follow-up (days)

7.6 (12.2) 7.6 (10.7) 8.4 (15.2) 2.3 (1.2)

   Mean 324.7 (421.7) 373 (454.5) 213 (154.8) 77 (57.5)

   Min 1 1 17 3

   Max 2399 2399 412 193

 Patients

  Total 70 55 (78.6%) 5 (7.1%) 10 (14.3%)

  Gender

   Male 13 (18.6%) 5 (38.5%) 1 (7.7%) 7 (53.8%)

   Female 57 (81.4%) 50 (87.7%) 4 (7.0%) 3 (5.3%)

  Age (years) 30.9 (11.8) 29.9 (10.7) 25.8 (4.2) 39.0 (15.7)

  Weight (kg) 94.5 (26) 95.2 (27.4) 85.3 (21.6) 93.4 (9.7)

  Height (cm) 170 (10) 163 (11) 168 (7) 172 (9)

  Diabetes 3 (4.3%) 2 (66.6%) 0 1 (33.3%)

  Hypertension 6 (8.6%) 4 (66.6%) 1 (16.7%) 1 (16.7%)

  Smoking 11 (15.7%) 10 (90.9%) 1 (9.1%) 0

  Oral contraceptive 8 (11.4%) 5 (62.5%) 3 (37.5%) 0

  Anti-depressant 9 (12.9%) 7 (77.8%) 0 2 (22.2%)

(Continued)
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versus worsened (Supplemental Table 2). This 
demonstrated that a worse pre-operative VA is 
associated with a worse MD post-operatively 
(p < 0.05).

OCT measurements and clinical  
papilloedema ratings
The average RNFL of the overall ONSF and IIH 
subgroup demonstrated a trend to improvement 
[Figure 3(a) and (b)]. A significant difference was 
noted between the pre-operative and >360 days 
RNFL values for the overall group [mean differ-
ence (95% CI) = 182.9 (104.6–261.2), p = 0.001] 
and the IIH subgroup [mean difference (95% 
CI) = 196.4 (117.1–275.6), p = 0.001].

Similarly, significant improvements in fundus 
gradings were observed [Figure 4(a) and (b)]. 
Furthermore, significant differences were noted 
between the pre-operative and >360 days fundus 
ratings for the overall group [mean difference 
(95% CI) = 0.9 (0.3–1.6), p = 0.006] and the IIH 
subgroup [mean difference (95% CI) = 0.9 (0.3–
1.6), p = 0.006].

CVST eyes
A total of nine eyes with CVST and ongoing visual 
deterioration underwent ONSF (Table 3). Eyes 
five and six represented a severe case of visual loss 
secondary to CVST and demonstrated no light 
perception pre- and post-operatively. However, all 

Table 2. Complications following optic nerve sheath fenestration procedure, whereby the complications 
are not mutually exclusive. Percentages in the overall column are as a column percentage of the total. 
Percentages in the subgroups are as a row percentage of the overall.

Complication Total (n = 116) IIH (n = 92) CVST (n = 9) Other (n = 15)

Transient diplopia 29 (25%) 23 (79.3%) 4 (13.7%) 2 (6.9%)

Diplopia requiring surgical fixation 2 (1.7%) 2 (100%) 0 0

Transient visual deterioration 2 (1.7%) 2 (100%) 0 0

Repeat ONSF 2 (1.7%) 2 (100%) 0 0

CSF diversion therapy secondary 
to worsening VA

20 (17.2%) 13 (65%) 2 (10%) 5 (25%)

Corneal Dellen 1 (0.8%) 1 (100%) 0 0

Transient ptosis 4 (3.4%) 4 (100%) 0 0

CSF, cerebral sinus fluid; CVST, cerebral venous sinus thrombosis; IIH, idiopathic intracranial hypertension; VA, visual 
acuity.

Aetiology Overall IIH CVST Other

  Treatment prior

   Acetazolamide 53 (75.7%) 46 (86.8%) 4 (7.5%) 3 (5.7%)

   Topiramate 8 (11.4%) 7 (87.5%) 1 (12.5%) 0

   Corticosteroids 9 (12.9%) 4 (44.4%) 4 (44.4%) 1 (11.1%)

   CSF diversion 6 (8.6%) 5 (83.3%) 0 1 (16.7%)

cm, centimetre; CVST, cerebral venous sinus thrombosis; IIH, idiopathic intracranial hypertension; kg, kilograms.

Table 1. (Continued)
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Figure 2. Visual field MD of (a) Overall ONSF group over time and (b) proportions of patients with 
improvements in MD from baseline.
IIH, idiopathic intracranial hypertension; MD, mean deviation; ONSF, optic nerve sheath fenestration.

Figure 1. Visual acuity of all optic nerve sheath fenestration eyes. (a) Longitudinal VA (logMAR) with pre- and 
post-operative recordings, (b) VA changes from baseline to last follow-up, (c) best corrected visual acuity at 
final follow-up.
VA, visual acuity.
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other eyes demonstrated either stability or improve-
ments in their VA. Minimal recordings for visual 
field MD and RNFL were available. The available 
visual field MD of the three eyes demonstrated 
improvements, and the two RNFL results demon-
strated improvement at last follow-up.

Other eyes
The ‘other’ group included a total of eight cases (15 
eyes, 5 bilateral procedures) that underwent ONSF 

for aetiologies other than IIH or CVST. The aeti-
ologies are as listed in Table 4. Of note, 50% of the 
cases were in the setting of a recent resection of a 
brain tumour. Eyes 8 and 9, 12 and 13 did not have 
recorded opening pressures. All had evidence of 
visual failure and marked papilloedema, and the 
VA in two eyes worsened, eight were stable, and 
five improved. The available MD results demon-
strated either improvement or stability in all but 
one eye, whereas the RNFL values improved in all 
patients whereby the RNFL is recorded.

Figure 3. Peripapillary RNFL of (a) overall ONSF group over time and (b) subgroup of IIH patients, whereby the 
values depicted are the mean measured in micrometers.
IIH, idiopathic intracranial hypertension; ONSF, optic nerve sheath fenestration; RNFL, retinal nerve fibre layer.

Figure 4. Fundus grading of (a) overall ONSF group over time and (b) fundus gradings in the IIH patients, 
whereby the values depicted on the plot are the mean.
IIH, idiopathic intracranial hypertension; ONSF, optic nerve sheath fenestration.

https://journals.sagepub.com/home/tan


TherapeuTic advances in 
neurological disorders Volume 16

8 journals.sagepub.com/home/tan

Discussion
ONSF performed in the appropriate setting is a 
recognised treatment to preserve visual function 
in IIH and CVST.12,13 However, little is known 
about the outcomes of ONSF used for other dis-
ease processes, and the natural history over time 
following the procedure.13 This retrospective 
analysis aimed to elucidate the natural history of 
outcomes following ONSF over various time 
intervals, as well as providing insights into indica-
tions other than IIH and CVST.

ONSF is shown to improve VA, with a total of 
27% improving and 59% achieving stability 
(Figure 1). These values are consistent with previ-
ous retrospective analysis’ in the literature, with a 
recent systematic review indicating improvement 
in 44.1% of a total collated 962 cases.19 
Additionally, 50% of patients achieved a VA bet-
ter than or equal to 6/6 at last follow-up, which 
indicates not only stability following surgery, but 
good visual outcomes. There was no difference in 
the distribution of VA outcomes (improvement/
stability/worsening) on comparison of unilateral 
versus bilateral procedures: noting that this was 
calculated from eye level data and was not a pri-
mary outcome. It has been noted previously that 
unilateral procedures of ONSF do have a positive 
effect on visual outcomes of both eyes in IIH.20 
Hence in our cohort any difference between the 

unilateral versus bilateral procedures may require a 
larger sample size to be observed. Furthermore, a 
worse VA or fundus grading pre-operatively was 
found to be associated with a worsening VA post-
operatively at last follow-up (Supplemental Table 
1), hence indicating urgent assessment and thera-
peutic decisions in these patients upon presenta-
tion/during close follow-up. When considered in 
patients with ‘other’ indications, the VA either 
improved or was stable in all except for one eye. 
With only two eyes in the ‘other’ cohort experi-
encing transient diplopia as the predominant 
complication (Table 2), ONSF can be considered 
a safe treatment for other conditions.12

The automated visual field perimetry MD scores 
demonstrated improvement on comparison 
between the pre-operative and >360 day values in 
both the overall and IIH subgroup (Figure 2). The 
improvements noted in our series (improvement in 
13.8% of eyes; stability in 17.2%) is lower than the 
reported 65.2% improvement noted in a recent 
review.19 Additionally, as demonstrated in Figure 
2(b), 42% of the post-op visual fields were unable 
to be included, which highlights the importance of 
standardised visual field practices between hospi-
tals. Interpretation of visual field improvement in 
the ‘other’ subgroup was limited by missing evalu-
ations and may indicate less rigorous ophthalmo-
logical assessment and follow-up of this cohort.

Table 3. Each eye with ONSF performed in patients with a CVST. Clinical and OCT measurements are shown from pre-operative 
assessment (pre) to the last recorded value coinciding on the day of the last follow-up (last).

Eye VA (pre) VA (last) MD (pre) MD (last) RNFL (pre) RNFL (last) Fundus (pre) Fundus (last) Follow-up (days)

1 0.4 0.2 – – – – 5 1 412

2 0.3 0.2 – – – – 5 1 412

3 0.2 0 – – – – – – 180

4 0.2 0.2 – – – – – – 180

5 4 4 – – – – 4 1 28

6 4 4 – – – – 4 1 28

7 0 −0.1 −4.50 −2.01 324 115 – – 330

8 −0.1 −0.1 −4.98 −1.12 132 99 – – 330

9 1 0.6 −10.19 −6.72 – – 4 1 17

CVST, cerebral venous sinus thrombosis; MD, mean deviation; OCT, optical coherence tomography; ONSF, optic nerve sheath fenestration; RNFL, 
retinal nerve fibre layer; VA, visual acuity in logMAR.
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Table 4. Each eye with ONSF performed secondary to other aetiologies. Parameters are depicted as their pre-operative value (pre) 
and their last recorded value (last).

Eyes Etiology VA (pre) VA (last) MD (pre) MD 
(last)

RNFL 
(pre)

RNFL 
(last)

Fundus 
(pre)

Fundus 
(last)

Follow-up 
(days)

1 Post-excision of right petrous 
meningioma with narrowed right 
transverse sinus with arachnoid 
granulation in left transverse sinus

−0.1 −0.1 – – 264 117 3 2 48

2 0 0 – – 226 125 3 2 48

3
Post-excision of large olfactory 
groove meningioma

2 2 – – – – 4 1 126

4 2 4 – – – – 4 1 126

5 Paraneoplastic optic neuropathy in 
setting of disseminated small cell 
lung cancer

0.3 0.3 −24.5 −10.0 95 57 5 3 193

6 0.3 0.3 −22.5 −12.3 103 95 5 2 193

7 Left transverse sinus thrombosis 
post excision of left glomus 
jugulare

0.8 −0.2 – – – – 3 1 80

8
Widespread leucoencephalopathy 
possibly due to SLE

1 0.3 – – – – 5 1 46

9 0.2 0 – – – – 5 1 46

10
Metastatic prostate Ca involving 
orbital walls and optic foramen

0.7 0.6 – – – – 4 4 71

11 0.5 0.5 – – – – – – 3

12 Obstructive hydrocephalus of 
unknown cause and steroid-
responsive optic neuropathy

1 1 −25.4 −30.4 283 106 Pale Pale 42

13 0 0.2 −13.9 −10.1 174 107 Pale Pale 30

14 Post-excision of large left 
vestibular schwannoma and  
LP shunt insertion

3 2 −34.0 −34.0 137 102 5 Pale 31

15 0.8 0.8 −28.3 −29.7 117 87 5 Pale 31

LP, lumboperitoneal; MD, mean deviation; ONSF, optic nerve sheath fenestration; RNFL, retinal nerve fibre layer; SLE, systemic lupus 
erythematosus; VA, visual acuity.

We noted significant improvement in papil-
loedema as measured by both peripapillary RNFL 
thickness and papilloedema grades. A similar 
improvement was noted in the CVST and other 
subgroups, indicating a similar effect in these 
cohorts, which has been demonstrated in prior 
observational studies in CVST patients.12 The 
rapid lowering of peripapillary RNFL measure-
ments post-ONSF is objective evidence of suc-
cessful surgery through local release of pressure 
and reduction of ICP. This is also supported by 
prior studies demonstrating that OCT can also be 
used to non-invasively measure ICP in IIH.21 
However, it may be confounded by optic nerve 
head atrophy secondary to chronically raised ICP, 

which may represent a progression of the disease 
process. Furthermore, prior medical or surgical 
treatment of IIH can make the interpretation of 
the peripapillary RNFL outcomes difficult.22 
Monitoring of disease progression in patients 
with visual failure in the setting of raised pres-
sures includes a combination of visual field 
perimetry, and OCT. In the setting of rapid dete-
rioration, further urgent neuroimaging (magnetic 
resonance imaging with venogram) is repeated 
with the addition of further lumbar punctures to 
assess opening pressures.

The lack of a comparator group limited our abil-
ity to comment and/or recommend ONSF against 
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other treatment modalities. As the aim of the 
study was to elucidate the visual outcomes follow-
ing ONSF, we did not exclude patients with pre-
vious CSF diversion procedures. This may have 
had a confounding result on the outcomes with a 
potential increased apparent effectiveness. 
Additionally, with regards to interpretation of our 
Frisen grading, we did not have a blind analysis 
conducted by separate assessors, hence making 
the interpretation of these results less reliable. 
This lack of uniform assessment can be seen in 
the wide variability of gradings in the Figure 4 
plots. Furthermore, there was both incomplete 
and non-uniform follow-up data available at each 
time point, especially for the CVST and other 
groups.

Conclusion
ONSF demonstrated trends of improvement in 
VA documented over time, with a large propor-
tion of our eyes demonstrating stability/improve-
ment. Furthermore, significant improvements 
were seen with regard to MD, RNFL, and Frisen 
grading. Our data demonstrates effectiveness of 
ONSF in aetiologies other than IIH and CVST 
when there is raised ICP, papilloedema, and vis-
ual failure, particularly when other CSF diversion 
procedures or medical therapies have failed or are 
unsuitable.
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