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Abstract
Background/aims Optic nerve sheath fenestration (ONSF) is a surgical intervention in the management of idiopathic
intracranial hypertension (IIH) infrequently performed in the United Kingdom. Numerous surgical approaches have been
described, including medial transconjunctival, lateral and endoscopic. We describe our outcomes and complications from
ONSF via a supero-medial eyelid skin crease incision in patients with IIH.
Methods We performed a retrospective review of consecutive patients undergoing ONSF for IIH between January 2011 and
December 2017 by a single surgeon.
Results Thirty patients were included in the analysis with a median follow-up of 14.5 months. Bilateral ONSFs were
undertaken in 27 (90%). The data from one eye per patient were analysed. The mean kinetic perimetry score in mean radial
degrees of the I4e isopter improved from 27.3° to 35.7°, p= 0.04. After removing cases with optic atrophy, the median
modified Frisén grade of papilloedema improved from 2.5 to 1.0, p= 0.007. A total of 5/30 (17%) patients had compli-
cations: two (7%) had recurrence/late failure (one managed medically and one with cerebrospinal fluid [CSF] diversion
surgery), one had transient cotton wool spots post-operatively, one had transient retinal haemorrhages and one patient had a
transiently oval pupil. No patients had repeat ONSF, but CSF diversion surgery was subsequently carried out in 4/30 (13%)
patients.
Conclusions ONSF via a supero-medial eyelid skin crease approach is effective at improving visual function in patients with
IIH. The complication rates are low when compared with CSF diversion surgery and other surgical approaches for ONSF.

Introduction

Idiopathic intracranial hypertension (IIH) is a syndrome of
raised intracranial pressure in the absence of any structural
cause or other recognised aetiology [1]. It predominantly
affects young, obese women. The reported IIH incidence

rates range between 0.03 and 4.7 per 100,000 and are
increasing in line with rising obesity rates [2, 3]. The pre-
valence in our local United Kingdom (UK) population is
estimated at 11/100,000, or 86/100,000 in obese females
[4]. It is important to manage IIH appropriately, because as
well as causing significant morbidity due to headache, in
some cases, it can lead to irreversible visual loss [5].

In 2015, a Cochrane review concluded that there is no
current consensus on best management strategy for IIH [6].
However, widely recognised treatment strategies can
include weight loss, medications and surgery [7]. Common
drug treatments include acetazolamide and topiramate
[8, 9], whilst surgical options include bariatric surgery [10],
cerebrospinal fluid (CSF) diversion procedures, venous
sinus stenting and optic nerve sheath fenestration (ONSF)
[11]. The recently published consensus guidance on IIH
suggests that ONSF can be carried out as an alternative to
CSF diversion surgery for those with vision-threatening IIH
[12]. These recommendations were based on a meta-
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analysis of case series and a comparative case series
[11, 13].

To date, there have been no published randomised con-
trol trials of ONSF vs CSF diversion procedures or venous
sinus stenting. Such a surgical treatment trial for IIH did
begin in the United States (comparing ONSF vs CSF
shunting vs medical treatment alone), but had to be termi-
nated due to failure to recruit enough patients (16 of the
required 180 patients were recruited in the first year) [14].
Whilst observational studies seem favourable for ONSF,
both in terms of visual outcomes and complication rates,
treatment choice remains dependent on the expertise and
experience available locally, and neurosurgical CSF diver-
sion remains the preferred surgical choice in the UK
[12, 13].

Options for CSF diversion procedures include those that
drain the lateral ventricles or those that drain the lumbar
CSF space. These procedures can be complicated by stroke,
intracranial haemorrhage, CSF infection, catheter malposi-
tion, CSF overdrainage and secondary Chiari malformations
[15]. Up to 50% of patients having CSF shunting proce-
dures will require a revision [16]. A case series from our
own unit showed that 60% patients having CSF diversion
surgery for IIH experienced some kind of complication; this
included 6% patients with intracranial haemorrhage and
14% with infections [17]. Similarly, a meta-analysis of CSF
diversion surgery for IIH showed re-operation rates of 43%,
major complications in 7.6% and minor complications in
32.9% [11].

ONSF offers an alternative to CSF diversion procedures
for IIH with the potential for less serious or life-threatening
complication rates. It involves making an opening in the
meninges surrounding the optic nerve in order to directly
reduce the effects of raised CSF pressure on the optic nerve
head. The initial challenge is access to the optic nerve,
and a number of surgical approaches have been described.
These include medial transconjunctival [18], lateral [19]
and endoscopic [20], with the medial transconjunctival
approach probably being the most widely used in current
surgical practice. Minor complications are reported in 16%
of patients undergoing ONSF using these techniques,
whilst major complications (esotropia, exotropia, retro-
bulbar haemorrhage, orbital haematoma, orbital apex syn-
drome and traumatic optic neuropathy) are rare in ONSF
with a reported rate of 1.5% [11]. At our institution in
Sheffield, UK, we have been using an upper eyelid supero-
medial skin crease approach for ONSF. This approach
gives safe access to the optic nerve sheath without the need
for conjunctival peritomy, detachment of extra-ocular
muscles or removal of bone. We describe our outcomes
and complications from ONSF via this surgical approach in
patients with IIH.

Materials and methods

We carried out a retrospective review of the case notes for
consecutive patients undergoing ONSF for IIH at the Royal
Hallamshire Hospital, Sheffield, UK, between January 2011
and December 2017. Patients were identified from operative
records. IIH was diagnosed according to the Friedman–
Jacobson criteria [21]. From the case notes we recorded,
indication for surgery, body mass index, medication history,
co-morbidities, symptoms of IIH, Snellen visual acuity pre-
and post-operatively, colour vision pre- and post-opera-
tively, data from kinetic perimetry preoperatively and at the
latest follow-up, patient-reported symptom of headache pre-
and post-operatively, intraoperative or post-operative com-
plications and the requirement for any further surgeries or
procedures.

Data were analysed to aid comparison with the pre-
viously published series from our unit looking at CSF
diversion surgery for IIH [17]. Snellen visual acuities were
converted into decimal acuities. The mean radial degrees
(MRD) of the I4e isopter from Goldmann or Octopus
perimetry (Haag-Streit, Köniz, Switzerland) [22] were
measured according to the method outlined by Newman
et al. [23]. Significant vision loss preoperatively was
defined as having an MRD ≤ 30° [23]. Digital colour optic
disc photographs (pre-operative and 1 month post-opera-
tive) were randomised and graded by two consultant neuro-
ophthalmologists masked to the clinical details, and as to
whether the photographs were taken pre- or post operation.
They were graded according to the modified Frisén grade
[24]. When there was discordance between the two grades,
the photographs were graded by both together and a con-
sensus was reached.

Data were analysed for one eye per patient. For unilateral
surgery, the operated eye was chosen; for patients with an
amblyopic eye, the non-amblyopic eye was chosen. For all
other patients with bilateral/sequential surgery, the eye with
the poorer preoperative VA, or if VA equal in both eyes, the
lower MRD score was chosen. For ease of comparison with
the literature, we also analysed all operated eyes together [11].

Statistical analysis was performed using IBM SPSS sta-
tistics for Windows, Version 25.0 (IBM Corp., Armonk,
NY, USA). Data approximating to a normal distribution
were described using means and standard deviations,
whereas non-normal data were described using medians and
interquartile ranges. Comparisons were made using paired
t-tests or Wilcoxon signed-rank test as appropriate.

Surgical methods

Our patient information leaflet can be viewed in the
online Supplemental material. Informed consent was
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obtained from all patients. All ONSF procedures were
carried out under general anaesthesia by a single orbital
surgeon (see Supplemental video file and Fig. 1). Access to
the intraconal space was via a supero-medial eyelid skin
crease approach, as described by Pelton and Patel [25]. An
initial cut of ~5 mm in length was made in the optic nerve
sheath parallel to the nerve fibres using a 23-gauge MVR
blade. A second cut was then made parallel and ~2 mm
away from the first. A rectangle of optic nerve sheath was
removed, and the opening extended with the aid of a Kelly
glaucoma punch to create an opening ~7 mm × 3mm. Any
intraoperative bleeding was addressed carefully, firstly with
neuropatties soaked in adrenaline. If this was insufficient,
transmitted heat was used by applying quatery in its lowest
setting to the surrounding fatty tissue (away from the optic
nerve sheath). The eyelid skin crease incision was closed
with 6.0 vicryl and a pressure dressing applied for 1 h post-
operatively. Bilateral surgery was the norm, but in the event
of any surgical difficulties or intraoperative bleeding from
the first side, a decision was taken at the time to delay the
second eye surgery for 6 weeks or to only perform unilateral
surgery.

Acetazolamide was routinely stopped post-operatively
with the theory being that this increases the flow of CSF
through the windows created, helping to prevent failure.

Results

During the study period, 33 patients underwent ONSF for
IIH. Three of these patients were excluded from analysis
due to significant ocular co-pathology (one each with ker-
atoconus, congenital cataract and myopic choroidal neo-
vascular membrane). The demographics for the remaining
30 patients are shown in Table 1.

Vision-threatening IIH was the indication for ONSF
surgery in 22/30 patients. Vision-threatening IIH was clas-
sified as aggressive disc swelling with rapid visual dete-
rioration at presentation unlikely to be amenable to medical
treatment alone (nine patients), progressive visual dete-
rioration despite maximal medical treatment (six patients) or
persistent/worsening papilloedema despite maximal medical
treatment (seven patients). Other indications were intoler-
ance of medical therapy (four patients), failed previous CSF
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Fig. 1 Surgical method for
optic nerve sheath fenestration
via the supero-medial skin
crease approach. a An incision
is made along the supero-medial
eyelid skin crease and
orbicularis followed by
dissection between orbicularis
and septum almost to the orbital
rim. b A 3-0 silk traction suture
is placed at each of the four
corners of the open wound, and
a 6-0 silk limbal stay suture is
placed supero-medially to apply
minimal traction infero-laterally.
c Stevens tenotomy scissors and
a malleable retractor are used to
dissect bluntly between the
medial and middle upper lid fat
pads. d Under the operating
microscope, a clear length of
optic nerve sheath is exposed,
and an MVR blade makes the
first cut. e The opening is
extended with a Kelly glaucoma
punch. f The opening has been
made and marked here with
arrows.
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diversion surgery (one patient) and headache (three
patients). For all patients, the decision to operate was made
by a multidisciplinary team, including neuro-ophthalmolo-
gists, the orbital surgeon and where applicable, neuro-
surgeons. For the three patients where headache was the
principal indication, patients were extensively counselled
about the risks and benefits of the surgery and alternative
surgical options. Significant vision loss preoperatively
(defined as an MRD score ≤30°) was present in 15 (50.0%)
cases.

Of the 30 patients, 25 (83.3%) had bilateral ONSF and
two (6.7%) had sequential surgeries due to intraoperative
posterior ciliary vessel bleeding during the first operation
(surgeries separated by 6 weeks). The reasons for unilateral
surgery in the remaining three patients were asymmetrical

optic disc swelling (two patients), and persistent capillary
ooze intra-operatively in the context of systemic hyperten-
sion (one patient).

Table 2 shows the visual acuity, colour vision, MRD,
acetazolamide dose and modified Frisén scores pre-
operatively and post-operatively for the 30 patients. Post-
operative optic disc photos and fields were unavailable for
two patients.

When all the optic discs with a modified Frisén grade of
‘6’ (optic atrophy without swelling) either preoperatively or
post-operatively were removed from the analysis, then for
the remaining 20 patients, median (IQR) preoperative
modified Frisén grade was 2.5 (1, 3.3), and post-operative
was 1 (0, 2) (Wilcoxon signed rank, p= 0.007*). Of
the eight eyes that had a Frisén grade of 6 either pre- or
post-operatively, two had a pre- and post-operative Frisén
grade of 6, four had a preoperative Frisén grade of 3 or 4
and a post-operative grade of 6 and one had a preoperative
Frisén grade of 6 and a post-operative grade of 2.

Figure 2 shows the preoperative, and the latest follow-up
MRD scores for those who had severe visual loss (MRD ≤
30°) preoperatively. Figure 3 shows the preoperative and
post-operative modified Frisén grading after excluding all
patients with a score of ‘6’ either pre- or post-operatively.

When looking at the available data for the 56 operated
eyes of the 30 patients, visual acuity improved in 26/56
(46.4%, 95% CI: 33–59%) eyes, visual acuity improved or
remained stable in 52/56 (92.9%, 95% CI: 86–100%) eyes,
MRD scores improved in 37/52 (71.2%, 95% CI: 59–83%)
eyes, and papilloedema grade improved in 31/52 (59.6%,
95% CI: 46–73%). When all eyes with a papilloedema
grade of 6 pre- or post-operatively were excluded, papil-
loedema grade improved in 29/36 (80.6%, 95% CI:
68–93%) eyes and improved or remained the same in 33/36
(91.7%, 95% CI: 83–100%) eyes.

Intraoperative complications included bleeding (6/30
patients, 20%), which in all cases was controlled by the
methods described above. One patient was noted to have an
oval-shaped pupil at the end of surgery, but this had

Table 1 Demographics, baseline vision and symptoms.

Gender, n (%) female 28 (93%)

Age at the time of surgery (years), mean (std) 30.4 (9.6)

BMI (kg/m2), mean (std) 39.6 (7.9)

Length of follow-up (months), median (IQR) 14.5 (8.0–29.3)

Previous treatments for IIH

Acetazolaminde, n (%) 27 (90.0%)

Topiramate, n (%) 15 (50.0%)

CSF diversion surgery, n (%) 3 (10.0%)

Preoperative VA in the study eye

Better or equal to 1.0 (6/6), n (%) 7 (23.3%)

Better or equal to 0.5 (6/12), n (%) 21 (70.0%)

Better or equal to 0.25 (6/24), n (%) 28 (93.3%)

Recorded preoperative symptoms

Headache, n (%) 28 (93.3%)

TVOs, n (%) 12 (40.0%)

Pulsatile tinnitus, n (%) 8 (26.7%)

Diplopia, n (%) 6 (20.0%)

BMI body mass index, std standard deviation, IQR interquartile range,
CSF cerebrospinal fluid, VA visual acuity, TVO transient visual
obscuration.

Table 2 Visual acuity, colour vision and modified Frisén grades compared pre- and 1 month post-operatively.

n Pre-operatively Post-operatively

Decimal VA, median (IQR) 30 0.63 (0.32, 0.63) 0.63 (0.5,1.0) 0.035* (Wilcoxon signed rank)

Ishihara score (0–17), median (IQR) 30 16 (5,17) 17 (10,17) 0.016* (Wilcoxon signed rank)

Modified Frisén grade (0–6), median (IQR) 28 3 (1, 4) 2 (1, 5) 0.38 (Wilcoxon signed rank)

MRD, mean (std) 28 27.3° (20.4°) 35.7° (19.8°) 0.007* (paired t-test)

MRD in those with severe vision loss preoperatively, mean (std) 15 10.4° (8.9°) 21.5° (16.7°) 0.038* (paired t-test)

Daily acetazolamide dose (g), median (IQR) 29 1.5 (1.0, 1.5) 0 (0, 0.5) p < 0.001* (Wilcoxon signed rank)

MRD and acetazolamide dose compared preoperatively and at the latest follow-up.

VA visual acuity, IQR interquartile range, std standard deviation, MRD mean radial degrees.

*p < 0.05 considered significant.
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recovered by the post-operative visit (felt to be due to
adrenaline used intra-operatively).

Early post-operative complications included one patient
with transient retinal haemorrhages and one with transient
retinal cotton wool spots (both assumed to be due to minor
surgical optic nerve trauma). The patient with transient
retinal haemorrhages was treated with iv methylpredniso-
lone (based on the experience of the treating clinician) and
maintained stable visual function. The patient with retinal
cotton wool spots had vision that deteriorated from 6/5 to
6/9 in one eye, and MRD reduced from 14.3° to 11.4° with
a new relative afferent pupillary defect (the fellow eye

retained 6/5 vision). One patient complained of eye pain
and dizziness post-operatively and one patient had upper lid
swelling. Both of these symptoms settled spontaneously.

In addition to the above-mentioned patient with transient
retinal cotton wool spots, two further patients, who had
bilateral surgeries, experienced deterioration in their mea-
sured visual acuity post-operatively. In one patient, this was
in both eyes (6/12 and 6/9 preoperatively and 6/18 and 6/18
3 months post-operatively). She had pre- and post-operative
MRD scores of 0°, and was lost to follow-up after 3 months.
The other patient had deterioration in one eye visual acuity
from 6/6 to 6/9, but the MRD score improved from 52.9° to
55.0°. Therefore, two patients had a clinically significant
reduction in post-operative vision.

A total of four patients (13.3%) went on to have CSF
diversion surgery after ONSF. In three cases, the indication
was headache and not visual failure (one lumbo-peritoneal
shunt and two ventriculo-peritoneal [VP] shunts). The other
patient had a late failure of her ONSF. She had a lumbo-
pleural shunt 4 years prior to ONSF. ONSF was carried out
during pregnancy for vision loss, but she required a VP
shunt 17 months post ONSF for ongoing headaches and
progressive visual loss.

One further patient had a late recurrence of papilloedema
and headache 22 months post-operatively. She was mana-
ged with medical treatment alone (acetazolamide 250 mg
twice per day and topiramate 25 mg twice per day). Her
optic disc swelling resolved and she maintained 6/5 vision
in both eyes with MRDs of 16.5° OD and 29.5° OS (having
been unable to complete a visual field test preoperatively).

Two patients with severe pre-existing psychiatric dis-
orders died during the follow-up period from unrelated
causes.

At the final follow-up, 20 (66.7%, 95% CI: 50–84%)
patients continued to experience headache, but 15 (50.0%,
95% CI: 32–68%) patients described some improvement in
headache. Of the three patients who had ONSF for the
primary indication of headache, all continued to experience
headache with one having an improvement and one going
on to have a VP shunt, which helped with her headache.

Discussion

This retrospective review of patients undergoing ONSF via
the supero-medial eyelid skin crease approach for IIH at a
single centre in Sheffield, UK, shows positive visual out-
comes and limited complications. There were significant
improvements in visual acuity, colour vision, medication
use and visual field scores for patients following surgery
(Table 2). There were also significant improvements in
visual field scores in those with severe vision loss pre-
operatively (defined as an MRD score ≤30° [23]). There
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Fig. 2 Pre-operative and post-operative visual field scores. Spa-
ghetti plot showing preoperative and the latest follow-up mean radial
degrees (MRD) of the I4e isopter for the 15 patients who had severe
vision loss preoperatively (defined as an MRD score ≤30°).
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Fig. 3 Pre-operative and post-operative optic disc swelling. Spa-
ghetti plot showing preoperative and post-operative modified Frisén
grading for patients after excluding all patients with a grading of ‘6'
(atrophy) either pre- or post-operatively.
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were significant improvements in the modified Frisén disc
grades when cases of optic atrophy were removed.

None of the patients in this series had repeat ONSF
surgery, but 13% patients went on to have CSF diversion
surgery, the main indication being persistent headache. The
IIH consensus guidance states that headache alone should
not generally be an indication for CSF diversion surgery;
this should only be carried out in a multidisciplinary team
setting where there is agreement that the patient has
exhausted all other medical options [12].

The outcomes in terms of visual acuity and visual field
improvement are equivalent to the outcomes previously
published from our unit in a cohort of patients with IIH
treated with CSF diversion surgery [17].

A systematic review and meta-analysis of ONSF for IIH
has previously been conducted [11]. In it, Satti et al.
reviewed 18 published series of ONSF with between 6 and
86 patients in each. Different surgical approaches were used
in the 18 studies, including medial transconjunctival, lateral
orbitotomy and endoscopic, but none of them used the
supero-medial eyelid skin crease approach described here.
Their meta-analysis looked at eyes as opposed to patients
(i.e. analysed all operated eyes independently) and showed
that following ONSF, visual acuity improved in 59% of
eyes and improved or remained stable in 95% of eyes.
Visual field scores improved in 68% of eyes and papilloe-
dema improved in 80% of eyes. The fact that we had less
eyes improving in visual acuity (46%, 95% CI: 33–59%)
could be because a significant proportion of our patients had
excellent starting visual acuities (and hence no room for
improvement), with almost a quarter having vision of 6/6 or
better at baseline (see Table 1). The number of eyes with
visual acuity better or stable was similar (93% in our series)
as were the number with improved visual field scores (71%
in our series). The meta-analysis only had information on
papilloedema improvement for 95 eyes, and this was based
on whether they had papilloedema before (yes/no) and after
(yes/no). We, however, have used the modified Frisén
grading system and an eye with severe papilloedema pre-
operatively, which then resolves leaving some pallor goes
from a grading of 4–6 (i.e. has a worse grade). If just
looking at papilloedema as a dichotomous variable (yes/no),
a grade changing from 4 to 6 would therefore count as an
improvement (grade 6 being pale but not swollen). In our
series, when all of the optic discs with a modified Frisén
grading of 6 (pallor) either pre- or post-operatively were
removed from analysis, 81% had improved papilloedema
grades and 92% had improved or stable papilloedema
grades. It seems therefore that our outcome data are in line
with previously published series within this meta-analysis.
The results in Table 2 further confirm that our methods are
effective in improving vision, colour vision, visual field
scores and in reducing the need for acetazolamide. The

median visual acuity score did not change preoperatively to
post-operatively (Table 2), but the Wilcoxon signed-rank
test shows an improvement in the mean rank for visual
acuity (the improvement is reflected in the interquartile
ranges); the clinical significance of this is difficult to
ascertain, given the very good starting visual acuities for
most of our patients (Table 1). The improvement in modifed
Frisén grade with all data taken together was insignificant,
but this is again for the reasons mentioned above, and when
the patients with a Frisén grade of 6 are removed, this
becomes highly significant (p= 0.007).

The total rate of complications in this study was 5/30
(17%), including pupil complications (3%), transient retinal
haemorrhage or cotton wool spots (7%) and late failure
(7%). The total rate of complications in the meta-analysis
by Satti et al. was 18%, with minor complications, includ-
ing diplopia (8%), pupillary complications (4%), late failure
(2%) and dellen (1%) [11]. The vast majority of the studies
reviewed in the meta-analysis used the medial transcon-
junctival approach where the medial rectus is disinserted
and the eye abducted maximally to obtain access to the
optic nerve [26–29]. As our approach requires no muscle
disinsertion, this explains why we had no diplopia com-
plications. Furthermore, we suspect that the supero-medial
upper lid skin crease approach used in the current series
places less tension on the optic nerve (the eye is not put in
extreme abduction as it is when the medial rectus is disin-
serted), and this reduces the risk of pupillary complications,
which occur as a result of damage to the short ciliary nerves.
A series using a lateral orbitotomy approach had higher
rates again of atonic pupils because the lateral approach
risks damaging the ciliary ganglion [30]. ONSF using an
endoscopic approach, which like our approach, puts less
tension on the optic nerve and involves no muscle disin-
sertion, does not cause diplopia or pupil complications
[31, 32].

We had two patients with clinically significant reduction
in post-operative visual acuity. Both had severe vision loss
preoperatively, with MRDs of 14 and 0, respectively. We
feel that the reduction in vision was as a result of an
inadequate response to treatment and worsening of IIH, as
opposed to a consequence of ONSF. These cases highlight
the need for timely surgery. ONSF may not have been
performed early enough in the disease process. Pineles et al.
suggest that there is a ‘golden window’ in which treatment
with ONSF is effective, and that early intervention leads to
better outcomes [33]. We have found in our practice that the
timing and length of this ‘golden window’ varies from
patient to patient. In those with aggressive disc swelling
and rapidly deteriorating visual fields, or poor vision from
macular exudation, the optimum window is probably
within 72 h [34]. For patients with persistent/worsening
papilloedema despite maximum medical treatment who are
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maintaining good visual function, the window for ONSF is
probably 2–3 weeks. Other patients would fall within this
spectrum. Where there is no availability for urgent ONSF
within the optimum treatment window, a temporising
lumbar drain can be used, but only for a maximum of
5 days, as it carries significant risk of infection [12].
Therefore, our usual choice for patients when ONSF is
unavailable within the treatment window is for an urgent,
alternative definitive procedure (i.e. a shunt).

Re-operation rates in the meta-analysis of Satti et al.
were 15% (9% repeat ONSF and 6% CSF diversion sur-
gery) [11]. These rates were, however, hugely variable
across studies with some studies reporting up to 46% repeat
ONSF [35] and 34% subsequent CSF diversion surgery
[36]. In our study, no patients had repeat ONSF and 4/30
(13%) had CSF diversion surgery. In one patient, this was
for progressive visual loss as part of her IIH, but for the
other 3/4 (75%) patients, the primary indication was head-
ache. It is important to bear in mind that headache often
remains in patients even after CSF diversion surgery [17],
and patients with IIH frequently have other types of head-
ache not related to their IIH disorder [37]. This can make
management decisions for this group of patients difficult,
particularly as there is fear from both the patient and the
clinician about the potentially aggressive nature of IIH, and
there may be considerable variability between clinicians
(even within units) on decisions about CSF diversion
surgery.

If we compare our outcomes from the current series with
those of the previously published outcomes from CSF
diversion procedures for IIH, we see similar gains in visual
acuity and visual field scores, but less complications and re-
operation rates in those having ONSF compared with
shunting [17]. The rates of improved headache are, how-
ever, probably better with shunting procedures than ONSF
[11, 17]. Dural venous sinus stenting may offer superior
outcomes in terms of visual and headache improvement, but
carries a 3% risk of subdural haematoma [11].

The reporting of headache in this current study and the
previous shunt study from our unit [17] was crude, sub-
jective and retrospective. We know that headache outcomes
are difficult to quantify and prone to placebo/nocebo [38].
We are in need of a prospective trial to ascertain headache
outcomes of IIH treatments, which would need to include
more accurate measures of headache, such as monthly
headache days, monthly migraine days, presence/absence of
medication overuse and use of headache preventives and
abortives.

Our study is not without limitations. It is retrospective
and represents the results from a single surgeon at a single
unit. There is the potential for bias derived from practice
within an individual centre with a dedicated surgeon,

potentially improving the outcomes of surgery. There is a
clear need for a well-designed, prospective, randomised
control trial comparing surgical treatment options (includ-
ing ONSF, shunting and stenting) for IIH. However, given
that the SIGHT trial, which was to compare medical treat-
ment, CSF diversion surgery or ONSF for IIH, has been
halted due to poor recruitment [14], the results from case
series such as this are still needed to help inform best
practice. We believe our results show that in the right
context, and with appropriate surgical expertise, ONSF via
the supero-medial eyelid skin crease approach can be
effective and safe in patients with sight-threatening IIH. It is
important to optimise the timing of surgery before vision is
lost irrecoverably (the ‘golden window’) [33]. Furthermore,
patients should be counselled that though ONSF can help
with stabilising vision, it may not be effective in controlling
headaches. ONSF is now our preferred treatment method
for patients with vision-threatening IIH in Sheffield, UK,
where we find it superior compared with other CSF diver-
sion procedures because of its high success rate, reduced re-
operation rates and reduced risks of severe complications.
There may be a need to develop centres of expertise in
ONSF surgery elsewhere in the UK (and in other countries)
where patients with sight-threatening IIH can be safely and
successfully managed.

Summary

What was known before

● Surgical treatments for visual-threatening idiopathic
intracranial hypertension (IIH) include CSF diversion
procedures, optic nerve sheath fenestration (ONSF) and
venous sinus stenting. The choice of surgical interven-
tion is largely directed by expertise available locally.

● A meta-analysis of CSF diversion procedures for IIH
showed major and minor complication rates of 8% and
33%, respectively, and re-operation rates of 43%.

● A meta-analysis of ONSF for IIH showed major and
minor complication rates of 1.5% and 16.4%, respec-
tively, and re-operation rates of 15%. This meta-analysis
did not include studies using the supero-medial eyelid
skin crease approach that we have adopted as our
preferred surgical method in Sheffield, UK.

What this study adds

● ONSF via the supero-medial eyelid skin crease approach
can improve visual acuity, visual fields, colour vision
and papilloedema in patients with IIH.
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● Major and minor complication rates were 0% and 17%,
respectively, and subsequent CSF diversion surgery was
carried out in 13%.

● We conclude that ONSF via the supero-medial eyelid
skin crease approach is both effective and safe for
managing vision-threatening IIH.
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