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ABSTRACT

Case Series

Optic Neuritis in Patients with Type 2
Diabetes Mellitus: A Case Series

(GO Ev-tic-rio |

Diabetes mellitus is a group of metabolic disorders characterised by a high blood sugar level over a prolonged period of time.
Ocular associations of diabetes include diabetic retinopathy, cataract, diabetic papillopathy, ocular movement disorders and optic
neuritis. Optic neuritis is a clinical condition causing inflammation of the myelin sheet of optic nerve. This leads to alteration in the
nerve conduction towards the brain. Diabetics are more commonly affected with anterior ischaemic optic neuropathy compared
to papillitis or optic neuritis. The present case series is of diabetes associated papillitis. The patients were in the age range of
35-60 years. All the patients had poor visual acuity at presentation, mild disc oedema and disc elevation with no peripapillary
haemorrhage, suggestive of papillitis. The patients had minimum background retinopathy and were hyperglycaemic at the time
of presentation. The response to Intravenous (IV) methyl prednisolone, at a dose of 1 gm IV in 100 mL of normal saline was good.
Improvement to vision was seen within 3-5 days and improvement in colour vision was seen at the end of 11-15 days. Papillitis
can be a manifestation of diabetes and should be kept as a differential diagnosis to non-arteritic ishaemic optic neuropathy. Optic
neuropathies and background retinopathy may not co-exist. Poor systemic control of glycaemic level may directly co-relate to

papillitis manifestation.
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INTRODUCTION

Diabetes is a multi-system disorder, and a varied manifestation
of diabetes is known in the eye. The ocular manifestations of
diabetes are cataract, vascular occlusions, retinopathies, and
optic neuropathies [1]. The optic neuropathies in diabetes present
with ischaemic neuropathies, diabetic papillopathy, optic atrophy
and retrobulbar neuritis. However, the incidence is only 1.58%
[2]. Ischaemic optic neuropathy is a more common involvement
of optic nerve in diabetes compared to optic neuritis. A study
reported an incidence of optic neuritis as 3.7% [3]. Amongst optic
neuritis prototypes, retrobulbar neuritis and papillitis is more often
associated with demyelinating disease, compared to perineuritis
and neuroretinitis which are more associated with infectious
and inflammatory pathologies [4,5]. Papillitis presents with disc
oedema, moderate dilatation of veins, retinal haemorrhages and
severe loss of vision [6]. Non-arteritic ischaemic optic neuropathy
is often associated with diabetes, small disc size and good vision
at presentation. The anatomically smaller disc in non-arteritic
ishaemic optic neuropathy leads to axoplasmic stasis in the nerve
fibre layer and then eventually cell death [7-9]. Colour vision defects
are present in optic neuritis but may be spared in non-arteritic
ischaemic optic neuropathy due to sparing of central vision [10].

CASE SERIES

Case 1

A 55-year-old female complained of pain and progressive loss of
vision in the right eye, since one week. She also had diabetes for
three years and was on treatment. There was no history of any other
neurological or cranial nerve involvement, joint pain or back pain.
The visual acuity recorded in the right eye was 4/60 and left eye
was 6/9, with pinhole improvement to 6/6 on Snellen’s visual acuity
chart. The left eye improved to 6/6 with-0.75 diopters (D). There
was no improvement with refractive aid in the right eye.

The red colour perception was affected in the right eye compared
to the left eye. This was evaluated by showing different shades of
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red of cloth piece and was tested uniocularly. This was reported
as red desaturation in the right eye. On evaluation of the fundus,
the right eye fundus showed a disc oedema with disc elevation
of 3 D. There were no disc haemorrhages. There were few dot
blot haemorrhages in the background qualifying for mild non-
proliferative retinopathy of Early Treatment Diabetic Retinopathy
Study (ETDRS) classification [Table/Fig-1] [11]. The left eye showed
no disc oedema [Table/Fig-2]. The background showed few dot
haemorrhages suggestive of mild nonproliferative retinopathy.
Confrontation test could not detect any obvious scotoma. The
patient was not subjected to perimetry for field defects.

On evaluating her systemic parameters, the blood sugar level was
360 mg/dL. Since the patient presented with unilateral disc oedema
and signs of inflammatory reactions on the disc, demyelination and
raised intracranial pressures was not suspected. Hence, Visual
Evoked Potential (VEP) and Magnetic Resonance Imaging (MRI) brain
were not done.

Since the glycaemic control was poor, the patient was started on IV
methyl prednisolone 1 gm under random blood sugar monitoring and
insulin therapy for three days. The patient improved symptomatically
from day 1 and rapid improvement in vision was seen. Improvement
in dyschromatopsia was also seen. After the intravenous therapy,
oral prednisolone was started for 11 days at dose of 1 mg/kg
body weight.

The final visual acuity was observed to be 6/9 in right eye with colour
vision regained completely by the end of 11 days. [Table/Fig-3] shows
the resolving disc oedema.

Case 2

A 42-year-old female presented with the chief complaint of
diminution of vision in the right eye since four days, sudden in
onset, progressive and associated with mild pain. She was a type 2
diabetic since four years.

On examination, visual acuity in right eye was 5/60 on Snellen’s visual
acuity chart without any improvement. Visual acuity in left eye was
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[Table/Fig-1]: Right eye of the patient showing disc oedema with hyperaemia. No
evidence of significant background retinopathy.

[Table/Fig-2]: Left eye of the patient showing normal disc findings. No evidence of
significant background retinopathy.

[Table/Fig-3]: Right eye showing resolving disc oedema at day 11 post-treatment.
(Images from left to right)

6/9 improving to 6/6 with -0.50D sphere. She had impaired colour
perception (inability to identify green) and altered red desaturation
on evaluation of shades of red. Fundus examination revealed optic
disc oedema in right eye with elevation upto 3 disc diopters. There
were no haemorrhages on the disc and the background retina did
not show any evidence of diabetic retinopathy [Table/Fig-4]. There
was no evidence of disc oedema nor any retinopathy features in the
left eye of the patient. Left eye retinal examination was within normal
limits [Table/Fig-5].

Systemic evaluation revealed a random blood sugar level of 280 mg/
dL. She was treated with IV methyprednisolone 1 gm OD (once a
day) for three days, followed by tapering doses of oral prednisolone
for 14 days along with her anti-diabetic medications. Derangement
of sugar was monitored by evaluating the random blood sugar.
Color perception and red desaturation returned to normal on day 2
with a visual acuity improving to 6/18 at the end of second day. The
visual acuity was 6/12 with improvement in colour vision by the end
of day 11. The patient had best corrected visual acuity of 6/9 with
-0.5 Dsphere and -0.5 D cylinder at 180° in his right eye. [Table/Fig-6]
shows the resolving disc oedema of the patient.

[Table/Fig-4]: Right eye optic nerve mild disc oedema, hyperaemia and elevation.
cup is tilted and full. No evidence background retinopathy.

[Table/Fig-5]: Left eye fundus within normal limits.

[Table/Fig-6]: Right eye fundus showing resolving disc oedema at day 3 post-
treatment. (Images from left to right)

Case 3

A 56-year-old male presented with the complaints of diminution of
vision of left eye since 10 days, insidious in onset, gradually progressive,
associated with mild pain and mild proptosis of the eye. He was a known
case of type 2 diabtes mellitus since 10 years and was on treatment.

On examination, visual acuity in the right eye was 6/12 improving to
6/9 with -0.75D sphere on Snellen’s visual acuity chart. Visual acuity
in the left eye was 3/60 without any improvement. Colour perception
was normal on ischiara chart but altered red desaturation was
noted. Fundus examination showed few dot blot haemorrhages in
background suggestive of mild non-proliferative diabetic retinopathy.
The optic disc oedema size was of 3 disc diopters [Table/Fig-7]. The
disc oedema was more on the superior and temporal aspect of the
disc. There were no disc haemorrhages. Right eye revealed no disc
oedema or diabetic retinopathy [Table/Fig-8]. Disc hyperaemia was
minimal compared to other cases. CT brain with orbit was done
for the proptosis. No intra-orbital abnormality was detected on the
Computed Tomography (CT) scan.

Systemic examination revealed a random blood sugar level of

310 mg/dL. He was treated with IV methyprednisolone 1 g OD
for three days, followed by tapering doses of oral prednisolone for
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14 days. Colour perception and red desaturation returned to normal
on day 2 with no visual improvement. The patient however did not
improve even with the complete course of methyl prednisolone and
oral corticosteroids [Table/Fig-9]. The patient was lost for follow-up
after 15 days, to evaluate the progression.

[Table/Fig-7]: Left eye shows disc oedema more on the superior, superonasal and
superotemporal quadrant. Disc hyperaemia is mild. No background retinopathy seen.
[Table/Fig-8]: Right eye fundus within normal limits.

[Table/Fig-9]: Left eye fundus showing minimal changes in the disc appearance at
day 3 post- treatment. (Images from left to right)

Case 4

A 50-year-old male presented with the complaints of diminution
of vision in right eye since four days, which was sudden in onset,
progressive and painless. He was a type 2 diabetic since four years
and was on treatment.

On examination, visual acuity in right eye was 2/60 without any
improvement on Snellen’s visual acuity chart. Visual acuity in left
eye was 6/18 improving to 6/6 with +0.50D sphere and -1.00D
cylinder at 112°. He had an altered red desaturation in the right
eye. Fundus examination of right eye revealed optic disc oedema
and a disc elevation of 3D [Table/Fig-10]. Disc elevation and
disc hyperaemia was significant. There was no evidence of any
background retinopathy. Left eye was within normal limits [Table/
Fig-11]. Random blood sugar level was 413 mg/dL.

He was treated with intravenous methyprednisolone 1 gm OD
for three days, followed by tapering doses of oral prednisolone
for 14 days. Colour perception and red desaturation returned to
normal on day 2 with a visual acuity improving to 6/12. [Table/Fig-
12] shows the resolving disc oedema. The diopteric elevation was
evaluated and it showed reduction.

[Table/Fig-10]: Right eye showing disc hyperaemia, disc oedema, and elevation.
No evidence of background retinopathy.

[Table/Fig-11]: Left eye showing normal disc and retina.

[Table/Fig-12]: Right eye fundus showing resolving disc oedema at day 3 post-
treatment. (Images from left to right)

Case 5

A 35-year-old female with history of diabetes since one year, came
with sudden diminution of vision in the left eye since three days.
Random blood sugar was found to be 220 mg/dL at presentation.
The fundus evaluation showed disc oedema with disc elevation of
2-3 diopters [Table/Fig-13]. There was presence of hyperaemia,
however it was a little obscured due to the tussellated background
retina. The presenting vision was 2 meters finger counting on
presentation. The background retina did not show any retinopathy
features. The right eye was having a visual acuity of 6/12 with pin
hole improving to 6/6 with a cylindrical correction of -0.75 diopters
at 90° axis.

The fundus in the right eye was normal [Table/Fig-14]. The patient
was started on the intravenous methyl prednisolone 1 gm per kg
body weight for three days followed by oral prednisolone for next
11 days. The patient gained vision to 6/18 with improvement
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in colour vision by the end of three days. The vision improved to
6/9 by the end of 11 days. The disc oedema showed a significant
improvement after 3 days on the diopteric elevation [Table/Fig-15].

[Table/Fig-13]: Left eye showing disc oedema, disc hyperaemia and severely
tusselated background retina.

[Table/Fig-14]: Right eye showing normal retina and disc on follow-up.
[Table/Fig-15]: Left eye fundus showing resolving disc oedema on follow-up.
(Images from left to right)

DISCUSSION

Optic neuropathy manifestations in diabetes are in the form of
anterior ischaemic optic neuropathy, posterior optic neuropathy,
diabetic papillopathy and rarely optic neuritis [9].

Papillitis has rarely been reported in diabetes. The patients in this
case series were found to be in the age range of 35 to 60 years.
They presented with profound visual loss, as against that seen in
Non-arteritic anterior ischaemic optic neuropathy. The patients also
had red desaturation at the time of presentation. Both the visual
deficits were found to be reversible. The patients experienced mild
pain along with loss of vision. The diopteric elevation of disc oedema
in this case series ranged between 2 to 3 disc diopters. The disc
oedema was not associated with peripapillary haemorrhages. All
patients had hyperglycaemic at the time of presentation. The sugar
levels in the patients ranged between 300 to 420 mg/dL on a
random blood sugar evaluation.

The patients had minimal diabetic retinopathy and most of the patients
had uniocular involvement. A 14 patient case series by Skillern
PG and Lockhart G, reported diabetic neuropathy with minimal
retinopathy. They postulated the cause of neuropathy to be toxic
metabolic changes due to hyperglycaemia. Retinopathy in diabetes
is an outcome of microvascular occlusion and microvascular leakage.
Minimal background retinopathy with predominant optic neuropathy
at the time of presentation was prominent in the case series [10].

The cause for papillitis includes metabolic causes such as diabetes,
hypertension, uveitis and multiple sclerosis. Waite JH and Beetham
WP, have suggested increased susceptibility of optic nerves
to inflammatory mediators that are released in diabetes. The
inflanmatory mediators are released due to oxidative stress and
the alternate metabolic pathways in diabetes [12]. The neuropathies
in diabetes are also postulated to be a disturbance of Schwann
cell metabolism and also related to the end products of sorbitol
pathway [13,14]. There is also a possibility of ischemia of the optic
nerve vasculature, leading to pseudopapllitis-like picture [15].

The study by Sinha AK found most of the cases had post-neuritic
type of optic neuropathy. This study also reported minimal retinopathy
in their case series [16]. Bouomrani S et al., have reported non-
arteritic anterior ischemic optic neuropathy to be more common
than papillitis however it is in contrast to this case series [17].

Hyperglycaemic state in diabetes is known to cause vascular
endothelial dysfunction. There is increased polyol and protein kinase
C activity in diabetes causing generation of Advanced Glycation
End products (AGE’S) chronic oxidative damage leading to chronic
inflammation and aggregation of leucocytes [18-22]. Diacyl-
Glycerol (DAG) and Protein Kinase C (PKC) cause inflammation,
neovascularisation and alter retinal haemodynamics, which lead to
progression of diabetic changes in the eyes [23].

According to the above said pathological factors, alternative
metabolic pathway end-products, inflammation and oxidative stress
may be the cause of papillitis as a manifestation in all the index
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cases, as all the cases were in a state of hyperglycaemia at the time
of presentation.

Leukostasis is the causative factor for capillary occlusion in diabetics
[24]. This has been postulated as one of the causes of diabetic
retinopathy. Since the retinopathic changes were found to be less
in this case series, it can be presumed that capillary occlusion
was relatively less in these patients. This feature also favours the
diagnosis against non-arteritic ischaemic optic neuropathy as
capillary occlusion is the cause of non-arteritic ischaemic optic
neuropathy in diabetes.

It has been reported that systemic immunosuppression can also
be tried instead of chronic oral steroids in cases of optic neuritis
not associated with demyelinating diseases [25]. The treatment
protocol for optic neuritis was followed in this case series since it
was suspected to be following inflammatory origin with uncontrolled
diabetes mellitus.

In the study by Skillern PG and Lockhart G, the patients had optic
nerve involvement with features suggestive of papillitis, (a form of optic
neuritis); all of them were started on Intravenous Methyl Prednisolone
at the dose of 1 gm IV for three days. They were monitored for blood
sugar and shifted to insulin whenever necessary. This was followed
with oral steroids at a dose of 1 mg/kg body weight for next 11 days.
Improvement in visual acuity and colour vision was seen in most of
the cases [10].

CONCLUSION(S)

Papillitis though rare can be a manifestation in diabetes. The salient
features that were found in present case series were mild ocular
pain, with disc oedema to a range of 2 to 3 disc diopters, absence of
background retinopathy and profound visual loss. The patients were
also in a state of hyperglycaemia at the time of presentation of papillitis.

Hence, papillitis should be a differential diagnosis in patient with
deranged systemic glycaemic control and optic neuropathy as a
presentation.
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