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Abstract

Background: Optic disc oedema (ODE) is an important manifestation in various ocular as well
as systemic disorders. Measurement of retinal nerve fibre layer (RNFL) thickness in ODE
patients may help in monitoring the progress of the disease and treatment response.
Objective: To assess the clinical characteristics, aetiology and retinal nerve fibre layer (RNFL)
imaging features of optic disc oedema (ODE]) patients.

Design: A retrospective observational study.

Methods: This hospital-based study included performed for patients presenting with unilateral
or bilateral ODE at the ophthalmology outpatient department of a tertiary institute between
January 2019 and December 2019. Clinical features of all ODE patients were noted. RNFL
thickness was measured by spectral-domain optical coherence tomography (Cirrus 500, Carl
Zeiss Meditec, Dublin, CA, USA).

Results: Sixty-four patients with ODE were seen with female preponderance (56.2%). The
mean age of presentation was 36.8 = 13.8 years. Bilateral ODE was seen in 57.8% patients.
The most common cause of bilateral ODE was idiopathic intracranial hypertension (IIH) and
vascular papillopathy. Retinal vein occlusion (RV0]-associated ODE was the most common
unilateral presentation. Presenting visual acuity was best with IIH and worst with anterior
ischaemic optic neuropathy (AION). The mean duration of symptoms was maximum with
intracranial space-occupying lesion associated papilloedema and minimum with AION. The
mean RNFL thickness was highest in uveitis-associated ODE, followed by compressive ON,
and IIH. A positive correlation was noted between clinical ODE severity and RNFL thickness.
All aetiological categories (except uveitic and compressive) had maximum RNFL thickening in
the inferior quadrant and minimum in the temporal quadrant.

Conclusion: The current study provides a clinical profile and RNFL measurements of ODE
patients at this locality. The clinical severity of ODE correlated positively with RNFL thickness
and most of the categories of ODE followed the normative pattern of RNFL thickness
(inferior > superior > nasal >temporal] despite thickening.

Keywords: optic disc oedema, optic neuropathy, papilloedema, retinal nerve fibre layer
thickness, RNFL thickness
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Introduction

Optic disc oedema (ODE) can be a vital manifes-
tation of varied ocular as well as systemic disor-
ders.! Some of them are relatively benign, while
others may have devastating visual and neurologi-
cal consequences. ODE is a collective term

including ‘papillitis’, that is, disc oedema due to
inflammation of optic disc, ‘papilloedema’, that
is, disc swelling due to elevated intracranial pres-
sure, and ‘pseudopapilloedema’, that is, the nor-
mal physiological variant without any pathological
feature. ODE can also result from ischemic optic
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neuropathy, which results from the infarction of
the optic nerve head due to occlusion of the pos-
terior ciliary arteries.?

Ophthalmologists may be the person whom a
patient with ODE consults first and foremost.
Thus, ophthalmologists must know how to differ-
entiate among the varied aetiologies based on the
history and clinical features. Systemic investiga-
tions and radiological imaging should be tailored
according to the patient’s provisional diagnosis
based upon history and examination. It is the cli-
nician’s role to place the swollen optic disc in the
context of the patient’s demographic and clinical
profile (age, sex, medical comorbidities and body
habitus) and careful neuro-ophthalmic evalua-
tion.! A prompt diagnosis and treatment may be
sight and life-saving in many of these cases.

Clinical examination on fundoscopy still remains
the most preferred investigation to diagnose ODE
and differentiate it from cases of pseudopapil-
loedema. The morphological and vascular signs of
disc oedema help an ophthalmologist to diagnose
ODE with high accuracy and sensitivity. It includes
a combination of four features, that is, swelling,
haemorrhage, papilla elevation and peripapillary
vessel congestion. The presence of retino-choroi-
dal folds is most specific for true disc oedema.?

Spectral-domain optical coherence tomography
(SD-OCT) of the optic nerve head has recently
proved its suitability in identifying and quantify-
ing ODE in limited studies by measuring the reti-
nal nerve fibre layer (RNFL) thickness.*¢ This is
an iz vivo quantitative and objective measure that
can detect, characterize and monitor axonal swell-
ing associated with ODE. It is also an important
tool to differentiate true ODE cases from pseudo-
papilloedema and also in cases with early ODE,
where the clinical examination is inconclusive.>°
However, there is no definitive evidence yet that
OCT can define a particular pattern of ODE.

Recent studies also looked at the OCT angio-
graphic (OCTA) features in patients with papil-
loedema, papillitis and non-arteritic ischemic
neuropathy (NAION). In the acute phase, the
clinical picture may not be diagnostic of specific
aetiology and quantitative measurement on OCT
can be inconclusive. On OCTA, there may be
pattern alteration in the peripapillary capillary
vessels in cases with NAION and papillitis,
whereas surface capillaries can be dilated and tor-
tuous in patients with papilloedema.”

In the present study, we aimed to look at the
demographic profile, presenting symptoms and
fundus manifestations among the varied aetiolo-
gies of ODE. We also measured the RNFL thick-
ness in various categories and assessed the
correlation between the clinical severity of ODE
and RNFL thickness.

Materials and methods

This was a hospital-based retrospective observa-
tional study performed at a tertiary care institute in
North India. A retrospective chart review of all
patients with unilateral or bilateral ODE present-
ing to the ophthalmology outpatient department of
this institute from January 2019 to December
2019 was done. Approval from the institutional
review board was obtained, and the study followed
the tenets of the declarations of Helsinki. Patients
with pseudopapilloedema and other ocular disor-
ders likely to affect RNFL thickness (glaucoma,
neurodegenerative disorders, previous retinal laser/
surgery or any other history of optic nerve disease)
were excluded from the study. Demographic data
and pertinent clinical history, including chief pre-
senting complaint, duration of symptoms, lateral-
ity of the disease and associated systemic
complaints (transient ischemic attacks, diplopia,
ocular pain, headache, vomiting and others), were
recorded. The nature of patient referral (neurolo-
gist, general physician, paediatrician, outside oph-
thalmologist, self-referral or incidental) was also
noted. Ocular evaluation details in the form of
best-corrected visual acuity (decimal), colour
vision (Ishihara chart), intraocular pressure
(Goldman applanation tonometry), pupillary reac-
tion, extraocular movements and slit-lamp evalua-
tion of anterior segment were noted. Fundus
details on slit-lamp biomicroscopy with 90D lens
as well as by indirect ophthalmoscope after pupil-
lary dilatation and posterior pole colour fundus
photograph (ZEISS VISUCAM 524 fundus cam-
era) were reviewed in all cases. Disc oedema was
graded according to the modified Frisen scale ini-
tially and was further categorized into mild (Grade
I Frisen), moderate (Grade II/III Frisen) and
severe (Grade IV/V Frisen) for the purpose of anal-
ysis.8 OCT optic disc cube 200*200 analysis was
done wherever acquired, using Cirrus HD-OCT
500 (Carl Zeiss Meditec, Dublin, CA, USA).
OCT scans of signal strength seven or above were
only used for analysis. The average RNFL thick-
ness and those of the four principal quadrants (i.e.
inferior, superior, nasal and temporal) were ana-
lysed. Scans, where the segmentation line did not
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pass through the actual layers, were not consid-
ered. In the case of bilateral involvements, OCT
RNFL value of the eye with higher RNFL thick-
ness was considered for analysis. The mean RNFL
thickness of both eyes was not taken as the grading
of ODE was essentially not the same in each eye in
bilateral cases. OCT macular scans had been per-
formed in patients with clinically evident macular
involvement on fundoscopy. Visual field analysis
was performed by static automated perimetry in
patients with mild to moderate visual impairment
for possible field defects. Details of systemic evalu-
ation and laboratory investigations were noted
wherever applicable. Details of imaging character-
istics like magnetic resonance imaging (MRI),
contrast-enhanced MRI (CEMRI), computed
tomography (CT) and contrast-enhanced com-
puted tomography (CECT) reports were also
noted in available cases. Few patients underwent
lumbar puncture and complete cerebrospinal fluid
(CSF) analysis based on a neurologist’s opinion.
The final diagnosis of the aetiology of ODE was
made by two experienced ophthalmologists in con-
junction with the opinion of neurologist, physician
and paediatrician as deemed necessary.

Categorical variables were presented as absolute
numbers and their percentages. Quantitative vari-
ables were summarized by mean, standard devia-
tion, median and other descriptive statistics.
Correlation between RNFL and clinical severity
of ODE was performed by Kruskal-Wallis test.

Results

After excluding 10 patients of pseudopapil-
loedema (optic nerve head drusens: 4; hyperme-
tropia: 3; and myelinated nerve fibre; 3), 64 cases
with ODE were eligible for analysis. There were
28 (43.75%) males and 36 (56.25%) females.
Among all the patients, 37 (57.81%) had bilateral
ODE and 27 (42.19%) had unilateral ODE at
presentation. ODE patients were categorized
according to the following aetiologies: Vascular
papillopathy (11), uveitis (11), retinal vascular
occlusion (RVO; 10), idiopathic intracranial
hypertension (ITH; 10), papilloedema secondary
to intracranial space-occupying lesion (ICSOL)
& cerebral venous thrombosis (8), anterior ischae-
mic optic neuropathy (AION; 5), optic neuritis
(ONj; 4), toxic ON (3) and compressive optic
neuropathy (2). Among the vascular papillopathy
group, five were due to diabetic papillopathy and
six were associated with hypertensive ODE.
Among the 11 patients of wuveitic ODE,

the distribution was neuroretinitis (3), posterior
scleritis (2), Vogt-Koyanagi-Harada disease (1),
sympathetic ophthalmitis (1), possible tubercular
panuveitis (2), acute retinal necrosis (1) and mul-
tifocal choroiditis (1). Among the 10 RVO
patients, all had central retinal vein occlusion
(CRVO) except one with hemi-CRVO. In the
compressive optic neuropathy group, one patient
had bilateral ODE due to thyroid-associated oph-
thalmopathy, and the other had unilateral ODE
due to nonspecific orbital inflammation.

We also analysed the common aetiologies of ODE
according to age less than 40 years and more than
40 years. In the younger population (<40 years),
the common aetiologies were ITH, hypertensive
papillopathy, toxic ON, compressive ON and pap-
illoedema secondary to cortical venous thrombosis
and cerebellopontine angle tumour. In the older
age group (>40 years), the common aetiologies
were AION, ON, RVO, diabetic papillopathy and
papilloedema secondary to suprasellar mass lesions.

The demographic profile of various aetiologies of
ODE is summarized in Table 1. ODE due to vas-
cular papillopathy, uveitis and RVO had male pre-
ponderance, while the rest of the aetiologies were
more commonly seen in females. The mean age of
presentation was least in ODE due to toxic ON
followed by ITH, and highest in ODE due to AION
followed by RVO. Other than patients with papil-
loedema, all of the vascular papillopathy and ITH
patients had bilateral involvement. As compared to
that, all RVO patients had unilateral involvement.
ODE due to other aetiologies had either unilateral
or bilateral involvement. The presenting visual
acuity was best in cases with ITH and worst in cases
with ON. Cases with ODE due to uveitis, RVO,
AION, ON, toxic ON and compressive ON were
diagnosed foremost in ophthalmology OPD. On
the other hand, cases with papilloedema, vascular
papillopathy and ITH initially presented to neurol-
ogist, paediatrician or physician and were subse-
quently referred to ophthalmology OPD.

The duration of symptoms at the time of presen-
tation was maximum in cases with papilloedema
due to ICSOL and minimum with AION.
According to symptomatology, a gradual diminu-
tion of vision was the primary presenting symp-
tom in ODE due to vascular papillopathy and
papilloedema; conversely, ODE due to AION,
ON, RVO and uveitis presented with a sudden
decrease in vision. Headache was the chief pre-
senting feature in ITH, whereas ocular pain was
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most commonly noted in ON patients. Most of
the patients with vascular papillopathy, uveitis
and AION presented with moderate ODE,
whereas most papilloedema and ITH patients had
severe ODE. ON and toxic neuropathy presented
as mild ODE predominantly. The duration of
symptoms, chief presenting complaints, ODE
severity and additional fundus features of various
aetiologies are summarized in Table 2.

The average retinal nerve fibre layer (RNFL)
thickness in various categories of ODE is shown
in Table 3 and is also represented in box-plot
analysis in Figure 1. As the OCT RNFL was not
performed in most RVO patients, this category
was excluded for RNFL analysis. In patients with
ON and toxic ON, the mean RNFL thickness was
less than 150 microns. Conversely, cases with
uveitis, ITH, papilloedema, AION and compres-
sive optic neuropathy had a mean RNFL thick-
ness of more than 200 microns. Patients with
vascular papillopathy had mean RNFL thickness
in between the above ranges. All of the categories
had maximum RNFL thickness in the inferior
quadrant (except ODE due to uveitic and com-
pressive aetiologies) and minimum RNFL thick-
ness in the temporal quadrant (Table 3). All of
the categories except ODE due to uveitic and
compressive aetiologies had the same pattern of
RNFL thickening (inferior > superior > nasal >
temporal, i.e. I>S>N>T). Only uveitic and
compressive aetiologies had the slight reversal of the
pattern of RNFL thickening involving the vertical
quadrants, where the superior quadrant was thicker as
compared with the inferior quadrant(S>I1>N>T).

We also correlated the clinical severity of ODE
with the RNFL thickness in all four quadrants
(Table 4). The average RNFL thickness in mild,
moderate and severe disc oedema was 143.2 =
38.6 microns, 168.8 == 61.8 microns and 273.8 =
86.8 microns, respectively. Clinical severity of
ODE had a significant positive correlation with
RNFL thickness and all grades of clinical severity
(mild, moderate and severe) followed the same
pattern of RNFL quadrantic thickening
I>S>N>T).

Contrast enhanced MRI (CEMRI) was done in
all cases with papilloedema (8) and the primary
aetiologies diagnosed were four cases of supra-
sellar mass lesion and one case of each cerebello-
pontine  schwannoma, occipital condylar
chondrosarcoma, fourth ventricle choroid plexus
papilloma and cerebral venous thrombosis. MRI

with magnetic resonance venography (MRV) was
performed in cases of IIH. The common neuro-
imaging findings noted in IIH were vertical tortu-
osity of the optic nerve, distended parenchymal
sheath and flattening of the posterior aspect of the
globe in some cases. All of the ITH patients also
had increased CSF opening pressure.

Discussion

In the current study, we have presented the clinic-
demographic features of cases with unilateral or
bilateral ODE, who presented to the ophthalmol-
ogy outpatient department themselves or were
referred from the fellow subspecialties to rule out
ophthalmic manifestations of systemic aetiology.
According to previously reported studies, the
common causes of unilateral ODE are demyeli-
nating ON, non-arteritic AION, RVO and local-
ized compressive aetiology, whereas papilloedema,
toxic ON, infiltrative ON and malignant HTN
are reported as common causes of bilateral
ON.1:%10 In accordance with the above reports,
the most common causes of unilateral ODE in
our study were RVO, uveitis, AION and ON.
The most common causes of bilateral ODE were
hypertensive and diabetic papillopathy, IIH and
papilloedema in our series. Diabetic papillopathy
has an incidence of around 0.5% and is a diagno-
sis of exclusion after ruling out inflammation,
infection, or other afflictions of the optic nerve
and raised intracranial pressure.l:11 Although it
may be unilateral or bilateral and may be associ-
ated with either non-proliferative or proliferative
diabetic retinopathy, all of our patients of diabetic
papillopathy were bilateral and associated with
non-proliferative disease except one. In another
case series, the incidence of bilateral diabetic pap-
illopathy was reported to be 50%.!! The reason
for the high bilaterality of diabetic papillopathy in
our series could be merely incidental in a small
number of patients.

A study on the Japanese population aimed to
identify the causes and prognosis of optic disc
swelling in 93 cases with ODE. In that study,
AION and ON were the leading causes of unilat-
eral ODE. AION was the leading cause in the
more than 50 years age group (15/29) and ON in
the less than 50 years (13/31). Complaints of ocu-
lar pain or headache were more common in ON
than AION cases (70% wversus 19%). In bilateral
cases, papilloedema was the common cause in
both age groups and accounted for 48.5% of all
cases. The  aetiological association  of

journals.sagepub.com/home/oed


http://journals.sagepub.com/home/oed

Therapeutic Advances in Ophthalmology 14

‘Ayyedoanau 213do 210} ‘N J1X0] ‘YIE}}E JIWISRYDIS] JUBISURI) ‘|| ‘UOI}RIASP PJEPUR)S ‘(S tU0ISN]220 UIdA Jeul}al ‘OAY ‘Shidnau ando ‘NQ ‘ewsapao asip aido ‘3gQ ‘asip ando ‘ao
‘uoisuayladAy jeluedoedul oiyyedolpl ‘Hi| ‘aAisualdadAy ‘NLH ‘UolsIA jo uoiznuiwip ‘A0Q ‘Ayiedouanau onndo aaissaidwod ‘NQ aalssaidwo) ‘Ayyedoinau d13do d1waeyds! Joldajue ‘NO|V

- - - L L = B - 8 s30ds j0oMm U0}30)

- - - - - - 9 Y l pimyj 1esA0iqns

- - - - - = 8 S L BWAPa0 JeNdR

- - - - L - - - L S9)}epnxa pJeH

- - - - € - b Y g sabeydlowaey jeunay

- l l 14 Y l l - l Joned o

4 4 € € € 6 6 L L elwaeladAy o
sadnjeaj snpun4

l - - l g Y/ 9 Y Z EIEVEIS

l - l Y € € Y G 9 9}eJapon

- € € - - € - % € PIIIN
apeJb ewapao 2siQ

- - - l - % - - 10943p P19l

- - l l - Y - - - VIL

- - - - _ S - - - Buniwop

l - Y l - l - 14 - uted JeindQ

- - - - l € - - - eidoydig

- l - - Y 6 - l 14 3ydepesH

- % Y/ G l % 6 9 % AOQ usppns

l l - - G 14 l Y 8 AOQ 1enpey
swoldwAs bunjuasaud jaiyy

G'LE ¥4 Gl Gl G'L9 0¢ 0€ 0¢ 09 Uelpap

GY8'lE+G'LE €9C+€0€ €lCl+LL 9LFLL L'¢9+99l€ 0CL00€E+L6Gl GL91+8GE LO'8C+LLCE 19°8% + L'89 as =+ uesp
(sAep) swoydwis jo uoneing

(2) NO (€) (8) (11) Ayzedonided
aAIssaidwo) NO 2IxoL (¥) NO (S)NOIV  ewsapaoideq (OL) HII (0L) OAY (LL) 2118AN NLH/31123qeiq

"3Q0 Jo sali0bayed Jualayip Ul So13sIIaoRIRYD 1EDIUND puk ABojojewoidwAs "z a1qel

journals.sagepub.com/home/oed


http://journals.sagepub.com/home/oed

G Sood, R Samanta et al.

Table 3. Retinal nerve fibre layer (RNFL) thickness in all quadrants in varied aetiologies of ODE.

Superior Inferior Temporal Nasal Average

Diabetic/HTN papillopathy

RNFL thickness (microns, mean = SD) 225.8+87.1 239.4+86.5 140.6 =78.1 178.9 £80.9 196.1 £ 63.4

Range (microns) (103-365) (116-431) (58-371) (72-385) (96-299)
Uveitic

RNFL thickness [microns, mean = SD) 312.2+131.4 269.6 =845 194.4+124.9 198 = 108.4 235.4*+68.2

Range (microns) (126-593) (169-423) (72-496) (73-394) (151-399)
IIH

RNFL thickness [microns, mean = SD) 256.2+156.6 318.6 +190.3 126 +89.2 216.2+114.9 225.3%+128.5

Range (microns) (99-581) (138-704) (31-109) (106-425) (107-491)
Papilloedema

RNFL thickness [microns, mean = SD) 273 +£194.2 304.2+185.8 143.5+104.5 179.2+80.3 220.5+103.5

Range (microns) (114-652) (119-691) (51-436) (71-346) (94-431)
AION

RNFL thickness [microns, mean = SD) 261.3+61.4 293.3*+114.2 113.7+41.5 174.3+69.3 210.7+67.7

Range (microns) (178-326) (148-395) (74-165) (94-254) (124-267)
ON

RNFL thickness [microns, mean = SD) 155+29.5 1715+ 44.6 69.7+16.5 92+39.8 122 +30.9

Range (microns) (131-198) (132-230) (52-89) (66-151) (101-167)
Toxic optic neuropathy

RNFL thickness (microns, mean = SD) 178.2+27.4 184 +47.5 120.6 £56.5 173£163.5 148.4£39.6

Range (microns) (153-219) (139-257) (60-186) (88-465) (113-210)
Compressive optic neuropathy

RNFL thickness (microns, mean = SD) 352.3+155.4 307 =181.1 108.3 £34.9 177.3£80.9 234+113.8

Range (microns) (173-448) (116-476) (79-147) (85-236) (107-327)

AION, anterior ischaemic optic neuropathy; HTN, hypertensive; IIH, idiopathic intracranial hypertension; ODE, optic disc oedema; ON, optic neuritis; RNFL, retinal nerve

fibre layer; SD, standard deviation.

papilloedema was intracranial mass lesion (7 out
of 16 cases), ITH (4 cases) and cerebral venous
sinus thrombosis (2 cases).?

In our study, the leading cause of bilateral ODE
in the <40 years age group was IIH, followed by
hypertensive papillopathy, and in the >40 years
age group, intracranial mass lesion was the lead-
ing cause. Among unilateral ODE, RVO and

AION were the leading causes in the >40 years
age group, and uveitic ODE was the common
cause in the <40 years age group. Although the
mean age of ON was just above 40 years in our
study, this could be due to more elderly and atyp-
ical ON patients being referred to us. ON in the
younger age group is mostly self-limiting; the
majority might not reach us to seek a referral.
Similarly, the mean age group of AION is

journals.sagepub.com/home/oed


http://journals.sagepub.com/home/oed

Therapeutic Advances in Ophthalmology 14

600

500

400

300

u
N

B

oN B

100 <

.
-

|y =

PAPILLOEDEMA AION ON TOXIC

VASCULAR UVEMIS ‘ IIH
Figure 1. Box plot analysis of RNFL thickness in different aetiologies. The vertical axis denotes the RNFL
thickness (microns) and the horizontal axis denotes the various aetiological causes of disc oedema. In cases
with optic neuritis (ON], toxic optic neuropathy (Toxic) and vascular papillopathy (vascular), the median RNFL
thickness was less than 200 microns and upper range did not cross 300 microns. Whereas with papilloedema
and uveitic causes, the median RNFL thickness was more than 200 microns and had a wider range.

Table 4. Correlation of disc oedema severity with average and quadrantic RNFL thickness.

Fundoscopic Superior Inferior Temporal Nasal Average

ODE (modified

Friesen)

Severe ODE 349.1 +146.7 365.1+143.8 178.8+105.6 242.4+945 273.8+86.8
Moderate ODE  191.2+63.1 219.1 +95.1 122.5+78.6 135.3+66.5 168.8+61.8
Mild ODE 172.9 +59.9 174.7 + 46.9 94.8+39.1 142.8+85.2 143.2+38.6

H statistics 25.13(2), 0.00001 29.41(2), 0.00001 13.34 (2),0.00126 23.02 (2), 0.00001 31.21 (2), 0.00001

(DOF)a, p value

DOF, degrees of freedom; ODE, optic disc oedema; RNFL, retinal nerve fibre layer.
aH statistics for Kruskal-Wallis test (DOF: degrees of freedom) and p value, significant is taken below 0.05.

relatively lesser (despite above 40 years) in our
study, probably because elderly populations have
more chance of being neglected and may have dif-
ficulty accessing healthcare facilities. Moreover,
the major area that our institute caters to includes
a sub-Himalayan difficult geographical terrain.
Thus accessing our healthcare facility may be par-
ticularly difficult for the elderly explaining the
overall decreased mean age of the study popula-
tion. However, being a tertiary care multispecialty
institute, we had a broader aetiological perspec-
tive of ODE cases. Such patterns and distribution
are expected to vary from different institutes of

different geographical locations, especially
depending upon the nature of the institute (only
ophthalmic institute/ multispecialty institute).
This is also the reason why cases with papil-
loedema, diabetic and hypertensive retinopathy
in our study presented to the neurologists and
physicians first and were subsequently referred to
us for confirmation. Being a teaching tertiary care
institute, all patients were thoroughly evaluated
through interdepartmental consultation. Early
cross-referral also helps in monitoring and man-
aging associated treatable ocular lesions, as all of
the diabetic papillopathy patients in our series
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had concomitant diabetic retinopathy requiring
treatment with anti-vascular endothelial growth
factor injections or laser photocoagulation.

In a study on the Indian population conducted in
a multispecialty tertiary hospital to look for the
profile of cases visiting their neuro-ophthalmol-
ogy clinic, 335 (33%) out of 1020 cases with optic
neuropathy had associated ODE. The causes of
optic neuropathy with ODE were ischemic ON
(37.6%), postpapilloedema (23.2%), papillitis/
neuroretinitis (28.9%), inflammatory optic neu-
ropathy (2.9%) and consecutive optic neuropathy
(7.2%). Patients with papillitis had a younger
mean age at presentation (32.5 = 11.8 years) ver-
sus ischaemic optic neuropathy (56.7 =13.6
years). Common causes of papilloedema/post
papilloedema optic neuropathy included idio-
pathic intracranial hypertension, intracranial
tumour, hydrocephalus and cerebral venous sinus
thrombosis.!? In our study, the commonest causes
of ODE was papilloedema (28.2% including
cases with ITH and ICSOL), followed by uveitis
and HTN/DM papillopathy (17.2% each), RVO
(15.6%), AION (7.8%) and ON (6.2%) sequen-
tially. The previous study looked into the cases of
disc oedema that were referred to the neuro-oph-
thalmology clinic only. So, cases with uveitis and
vascular disorders were not included. Although
we looked at fewer cases with ODE, we got a
broader perspective of all cases and their present-
ing features.

The reliability and reproducibility of OCT RNFL
thickness measurements have been tested in stud-
ies on healthy subjects and patients with glau-
coma.!2 Progressive thinning of RNFL is reported
in diseases like glaucoma, Alzheimer’s disease
and Parkinson’s disease in various studies.!?!4 On
the other hand, ODE is associated with an
increase in RNFL thickness.®!> In addition to
thickening, there is presence of a hyporeflective
area beneath the sensory layers and a triangular
space at the ONH.16 In cases with optic nerve
drusens, this space has ovoid hyperreflective
deposits. Menke et al.1> also measured the per-
centage of RNFL (RNFL%) compared with peri-
papillary total retinal thickness and then evaluated
normalized RNFL thickness (nRNFL%) by using
the data of corresponding age-matched healthy
control subjects. The authors found a significant
difference within the averaged nRNFL% values
in the ON group (suggesting oedema primarily
affecting RNFL) but no such difference in RVO

group (suggesting oedema affecting all retinal
layers).15

The present study illustrates the importance of
OCT in ODE assessment and found a positive
association between the fundoscopic grade of
ODE and RNFL thickness. The higher the grad-
ing of disc oedema clinically, the more was the
RNFL thickness on OCT.

Carta er al.® demonstrated the utility of SD-OCT
in differentiating patients with papilloedema from
pseudo-ODE (PODE). They concluded that the
average and any single-quadrant RNFL thickness
was significantly higher in the ODE group than
the PODE and control groups. The average and
the inferior quadrant thicknesses tested the most
potent parameters to differentiate ODE from
PODE. A cutoff value of 110 um for the average
area or 150 um for the inferior quadrant was asso-
ciated with maximal sensitivity and specificity
with a positive predictive value greater than 80%.°
Although we have not included cases with PODE
in the current study and OCT-based morphologi-
cal differentiation between true ODE and PODE
is beyond the scope of the current study, it is of
paramount importance to differentiate between
these two entities to avoid unnecessary neuroim-
aging in a resource constraint setting.

The probable reason why the inferior quadrant of
the optic nerve head is affected more severely is
explained by the assumption that the swelling of a
true ODE is primarily due to blockage of axoplas-
mic transport and subsequent intracellular accu-
mulation of organelles. The swelling will be more
pronounced in large-calibre axons originating
from large retinal ganglion cells typically located
at the inferior (due to overcrowding) and nasal
quadrant (due to larger size) of the optic nerve
head.!'” This is in accordance with the OCT
RNFL thickness noted in our study, where all of
the aetiological categories (except uveitic and
compressive aetiologies) had inferior RNFL
thickness more than superior, and nasal RNFL
thickness more than the temporal. In uveitic
patients, the RNFL gets secondarily involved to
other juxtaposed choroidal or retinal lesions.
Hence, depending upon the primary area of
inflammatory involvement in uveitis, the highest
RNFL swelling may be evident in any quadrant.
The same explanation holds true for the compres-
sive aetiology as well. Apart from these two cate-
gories, the double hump pattern of RNFL
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thickness (inferior more than superior, nasal more
than temporal) was maintained in all other aetio-
logical categories as well as across all severity lev-
els (mild, moderate and severe) of ODE similar to
previously reported normative database of RNFL
thickness in Indian eyes.18

Although it is difficult to recommend a specific
pattern or cutoff value of RNFL thickness con-
sistent with a particular aetiology based on this
limited data, certain clues may still help us in the
diagnosis. ODE due to ON and toxic aetiologies
generally cause mild oedema with normal mac-
ula, whereas disc oedema associated with uveitis,
RVO, and vascular papillopathy can have disc
oedema of variable severity and may also have
associated macular changes (hard exudates, sub-
retinal fluid, cystoid spaces). Although not
assessed in the present study, retinal pigment epi-
thelium (RPE) bending anteriorly has been
reported in patients with ITH.1?

Our study has a few limitations too. One of them
is the small sample size and its retrospective
nature. We have also not analysed the RNFL
thickness measurements according to separate
age groups. Although most of our study popula-
tion belonged to the age group between 18-50
years, few were beyond this age range. This could
have a bearing on the mean RNFL thickness in
various categories as they were not age-matched
due to the low sample size. RNFL measurements
of RVO patients were not available as it was a ret-
rospective review. Patients with retrobulbar ON,
optic disc pallor and atrophy were excluded from
our study. This might have changed the exact
prevalence of various aetiological causes. Finally,
being a tertiary institute, we might have referral
bias, and our sample might not have reflected
true representatives of the general population.

Despite the above limitations, the present study
gives an overview of ODE patients in this particu-
lar geographical area and provides baseline RNFL
measurements in various aetiological categories.
RNFL thickness showed a significant positive
correlation with all severity of ODE and main-
tained an identical pattern in most of the catego-
ries similar to normative RNFL measurements
(I>S>N>T). The RNFL values in mild, mod-
erate and severe ODE may also serve as a refer-
ence yardstick for quantitative categorisation of
ODE, and future prospective studies with a larger
sample size may be designed to validate our initial
observations.
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