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Dear friends,

Greeting for the New Year.

This past year was perhaps one of the toughest for humanity in 
many decades. Not only were we restricted to our homes for 
long periods, social interaction has completely changed, perhaps 
permanently. The challenges have given rise to new opportunities 
and humans have adapted to the change. 

Medical education and clinical practice has been severely 
affected with online education and interaction becoming the 
new normal besides the growing reach of telemedicine and 
e-consults. In ophthalmology, especially Neuro-Ophthalmology 
we are constrained due to the need for numerous instruments 
for evaluation of visual acuity, pupils and fundus besides the 
requirement of numerous investigative procedures like automated 
visual fields, VEP, OCT and radiological imaging. These challenges 
have generated an interest in the use of smartphones and online 
technology for assessment. The AIOS published the Pediatric 
ophthalmology, strabismus and neuro-ophthalmology practice in 
the COVID-19 era guidelines which has hopefully helped clinicians 
provide clinical care while remaining safe1.

While there are conflicting reports of the virus involving the 
structures of eye and its transmission from tears and through 
the conjunctiva, variety of neuro-ophthalmic and neurologic 
manifestations of COVID-19 continue to be described. Initial 
papers from China described over 30% prevalence of neurologic 
symptoms including visual defects along with nonspecific viral 
symptoms such as myalgias. Importantly, reports have shown that 
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headaches and ocular pain are common symptoms and may be early features that may appear before 
any respiratory symptoms or CT chest abnormalities are present. Other important manifestations include 
acute cerebrovascular disease, Guillain–Barre syndrome, Miller Fisher syndrome, Acute disseminated 
encephalomyelopathy, nerve palsies and the more severe acute hemorrhagic necrotic encephalopathy. 
The newly described pediatric inflammatory syndrome associated with COVID-is similar to Kawasaki 
disease and may cause disc edema. As most of these are late features, many more neuro-ophthalmic 
manifestations may be observed with time. It is therefore essential that we remain alert and consider 
COVID-19 in the differential diagnosis of patients with new-onset neuro-ophthalmic issues.

As we move into the New Year, the world’s largest immunization drive brings hope for a new beginning 
and a return to normalcy.  

In mean time keep safe and enjoy neuro-ophthalmology with the INOS times.

 

Prof. Rohit Saxena
Secretary INOS.
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Editorial
Neuro-ophthalmology makes its 
mark in 2020.
Satya Karna.
Jaypee Hospital, Noida

The pandemic has provided neuro-ophthalmologists 
surplus time to work on research papers and 
articles. This is evident from the fact that Indian 
authors have published 34 articles this year, the 
highest ever, somewhat like the Sensex hitting 
46000. One of the reasons is that Covid does not 
cause many neuro-ophthalmic conditions. Covid 
related neuro-ophthalmic disorders will be covered 
in the next issue of INOS Times. 

The current issue of INOS Times brings to you 
excellent content on optic neuritis in MS, idiopathic 
hypertrophic pachymeningitis, cerebral venous 
sinus thrombosis, and Parinaud’s syndrome.

Enjoy reading these articles from both neurologists 
and neuro-ophthalmologists covering everything 
from optic neuritis to caroticocavernous fistula.

Contributions of Indian authors to the neuro-
ophthalmology literature in 2020.

1. Jeslin J, Seetharaman C, Shah VM. Optic Neu-
ritis During Lactation: A Case Series. J Hum 
Lact. 2020 Nov 17:890334420970496. doi: 
10.1177/0890334420970496.  Epub ahead of 
print. PMID: 33201757.

2. Sundaramurthy S, SelvaKumar A, Ching J, Dha-
rani V, Sarangapani S, Yu-Wai-Man P. Leber he-
reditary optic neuropathy-new insights and old 
challenges. Graefes Arch Clin Exp Ophthalmol. 
2020 Nov 13. doi: 10.1007/s00417-020-04993-
1. Epub ahead of print. PMID: 33185731.

3. Parab A, Sivakumar P. A Rare Case of Pulse-
less Retinopathy. JAMA Ophthalmol. 2020 Nov 
1;138(11):e201404. doi: 10.1001/jamaoph-
thalmol.2020.1404. Epub 2020 Nov 12. PMID: 
33180133.

4. Pujari A, Bhaskaran K, Sharma P, Singh P, Phul-
jhele S, Saxena R, Azad SV. OCTA in neuro-oph-
thalmology: Current clinical role and future 
perspectives. Surv Ophthalmol. 2020 Nov 
3:S0039-6257(20)30147-8. doi: 10.1016/j.sur-
vophthal.2020.10.009. Epub ahead of print. 
PMID: 33157113.

5. Banerjee M, Aalok SP, Vibha D. Unilater-
al papilledema in idiopathic intracranial hy-
pertension: A rare entity. Eur J Ophthal-
mol. 2020 Nov 3:1120672120969041. doi: 
10.1177/1120672120969041. Epub ahead of 
print. PMID: 33143486.

6. Kadambi SV, Lingam V, Praveen S, Priyadarshi-
ni D, George R. Double trouble with the disc - 
Hickam’s dictum versus Occam’s razor! Indian J 
Ophthalmol. 2020 Nov;68(11):2605-2607. doi: 
10.4103/ijo.IJO_825_20. PMID: 33120709.

7. Rath S, Varma DR, Tibrewal S, Ganesh S, Gup-
ta N. A flower in the brain: Planum sphenoi-
dale meningioma. Indian J Ophthalmol. 2020 
Nov;68(11):2514-2516. doi: 10.4103/ijo.
IJO_618_20. PMID: 33120663.

8. Ambika S, Biousse V, Newman NJ, Najjar RP, 
Vasseneix C, Xu X, Ting DS, Milea LB, Hwang 
JM, Kim DH, Yang HK, Hamann S, Chen JJ, Liu 
Y, Wong TY, Milea D; BONSAI (Brain and Optic 
Nerve Study with Artificial Intelligence) Study 
Group. Optic Disc Classification by Deep Learn-
ing versus Expert Neuro-Ophthalmologists. Ann 
Neurol. 2020 Oct;88(4):785-795. doi: 10.1002/
ana.25839. Epub 2020 Aug 7. PMID: 32621348.

9. Maheswaran M, Dheera MS, Kumar M, Kows-
alya A. Pediatric Papilledema at a Tertiary Care 
Ophthalmological Center. Indian Pediatr. 2020 
Oct 15;57(10):966-967. PMID: 33089814.
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10. Prasad SN, Singh V, Boruah DK, Phadke RV, 
Sharma K, Kannaujia V. Endovascular Manage-
ment of Direct Carotid-Cavernous Fistula: Evo-
lution of Cost Effective Sandwich Technique. J 
Neurosci Rural Pract. 2020 Oct;11(4):558-564. 
doi: 10.1055/s-0040-1714447. Epub 2020 Aug 
11. PMID: 33144791; PMCID: PMC7595771.

11. Mishra B, Vishnu VY, Gupta A, Garg A, Saxe-
na R, Rajan R, Bhatia R, Singh MB, Srivastava 
MVP. Teaching NeuroImages: An oculocere-
bral metameric syndrome. Neurology. 2020 
Oct 27;95(17):e2458-e2459. doi: 10.1212/
WNL.0000000000010425. Epub 2020 Jul 20. 
PMID: 32690795.

12. Burshina AT, Thirugnanam R, Selvan A, Seethar-
aman C, Karthik Kumar M, Mehta SS, Shah VM. 
Diplopia as the presenting feature of acute 
lymphoblastic leukemia. Am J Ophthalmol Case 
Rep. 2020 Sep 17;20:100931. doi: 10.1016/j.
ajoc.2020.100931. PMID: 32995667; PMCID: 
PMC7511815.

13. Reddy AVC, Mani R, Selvakumar A, Hussaindeen 
JR. Reading eye movements in traumatic brain 
injury. J Optom. 2020 Jul-Sep;13(3):155-162. 
doi: 10.1016/j.optom.2019.10.001. Epub 2019 
Nov 26. PMID: 31784207; PMCID: PMC7301197.

14. Sen S, Saxena R, Tripathi M, Vibha D, Dhiman 
R. Neurodegeneration in Alzheimer’s disease 
and glaucoma: overlaps and missing links. 
Eye (Lond). 2020 Sep;34(9):1546-1553. doi: 
10.1038/s41433-020-0836-x. Epub 2020 Mar 9. 
PMID: 32152519; PMCID: PMC7608361.

15. Shankar LG, Khadia A, Gayam K, Priya S, Mout-
appa F. An eye behind an eye: A rare association 
of bilateral optic disc coloboma with retrobulbar 
cyst. Indian J Ophthalmol. 2020 Aug;68(8):1656-
1657. doi: 10.4103/ijo.IJO_1957_19. PMID: 
32709807; PMCID: PMC7640815.

16. Dhiman R, Chawla R, Azad SV, Kumar P, Gup-
ta V, Kumar A, Saxena R. Peripapillary Retinal 
and Choroidal Perfusion in Nonarteritic Is-
chemic Optic Neuropathy Using Optical Co-
herence Tomography Angiography. Optom Vis 

Sci. 2020 Aug;97(8):583-590. doi: 10.1097/
OPX.0000000000001550. PMID: 32833402.

17. Ambika S, Atiya A, Ravi A, Mani R, Bhattacharya 
B, Praveen S, Hussaindeen JR. Visual profile of 
acquired brain injury in Indian cohort: a retro-
spective study. Brain Inj. 2020 Jul 28;34(9):1168-
1174. doi: 10.1080/02699052.2020.1792985. 
Epub 2020 Jul 20. PMID: 32687723.

18. Shah VM, Ranjan R, Jeste M, MacIntosh P, Ash-
wath D. Bilateral vertical gaze palsy due to mid-
brain infarct associated with iron deficiency 
anemia in a young boy. GMS Ophthalmol Cases. 
2020 Jun 29;10:Doc28. doi: 10.3205/oc000155. 
PMID: 32676273; PMCID: PMC7332997.

19. Saxena R, Singh D, Jethani J, Sharma P, Sinha 
R, Sharma N, Sachdev MS Writing Committee; 
Prepared in Association with the AIOS Pediatric 
and. Pediatric ophthalmology, strabismus and 
neuro-ophthalmology practice in the COVID-19 
era: All India Ophthalmological Society guide-
lines. Indian J Ophthalmol. 2020 Jul;68(7):1300-
1305. doi: 10.4103/ijo.IJO_1789_20. PMID: 
32587154; PMCID: PMC7574142.

20. Natarajan D, Tatineni S, Ponnapalli SP, Sachde-
va V. Pituitary adenoma presenting as acute 
onset isolated complete third cranial nerve 
palsy without vision changes. BMJ Case Rep. 
2020 Jun 24;13(6):e232490. doi: 10.1136/
bcr-2019-232490. PMID: 32587114; PMCID: 
PMC7319705.

21. Saluja G, Samdani A, Bhatia P. See-saw nys-
tagmus in giant craniopharyngioma. BMJ Case 
Rep. 2020 Jun 1;13(6):e235435. doi: 10.1136/
bcr-2020-235435. PMID: 32487534; PMCID: 
PMC7264994.

22. Shah VM, Burshina AT, Bhanuman R. Dis-
seminated neurocysticercosis presenting as 
eyelid swelling. Orbit. 2020 May 2:1. doi: 
10.1080/01676830.2020.1762231. Epub ahead 
of print. PMID: 32362170.

23. Banerjee M, Saluja G, Phuljhele S, Samdani A. 
Surprise of Behcet’s disease in a patient with 
bilateral disc oedema and the role of OCT. BMJ 
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Case Rep. 2020 May 21;13(5):e234693. doi: 
10.1136/bcr-2020-234693. PMID: 32444442; 
PMCID: PMC7247373.

24. Malla S, Dhiman R, Saxena R, Sharma S. Iso-
lated complete traumatic avulsion of ocu-
lomotor nerve root. BMJ Case Rep. 2020 
Apr 29;13(4):e235517. doi: 10.1136/bcr-
2020-235517. PMID: 32354767; PMCID: 
PMC7213706.

25. Milea D, Najjar RP, Zhubo J, Ting D, Vasseneix 
C, Xu X, Aghsaei Fard M, Fonseca P, Vanikieti K, 
Lagrèze WA, La Morgia C, Cheung CY, Hamann 
S, Chiquet C, Sanda N, Yang H, Mejico LJ, Rougi-
er M-B, Kho R, Thi Ha Chau T, Singhal S, Gohier 
P, Clermont-Vignal C, Cheng C-Y, Jonas JB, Yu-
Wai-Man P, Fraser CL, Chen JJ, Ambika S, Mill-
er NR, Liu Y, Newman NJ, Wong TY, Biousse V; 
BONSAI Group. Artificial Intelligence to Detect 
Papilledema from Ocular Fundus Photographs. 
N Engl J Med. 2020 Apr 30;382(18):1687-1695. 
doi: 10.1056/NEJMoa1917130. Epub 2020 Apr 
14. PMID: 32286748.

26. Pedapati R, Bhatia R, Singh N, Bali P, Gupta P, 
Saxena R, Dash D, Singh MB, Goyal V, Srivas-
tava MVP. Anti-myelin oligodendrocyte glyco-
protein antibody associated disease spectrum 
- A north Indian tertiary care centre experi-
ence and review of literature. J Neuroimmunol. 
2020 Mar 15;340:577143. doi: 10.1016/j.jneu-
roim.2019.577143. Epub 2020 Jan 2. PMID: 
31931436.

27. Sen S, Saxena R, Vibha D, Tripathi M, Sharma 
P, Phuljhele S, Tandon R, Kumar P. Detection of 
structural and electrical disturbances in macu-
la and optic nerve in Alzheimer’s patients and 
their correlation with disease severity. Semin 
Ophthalmol. 2020 Feb 17;35(2):116-125. doi: 
10.1080/08820538.2020.1748203. Epub 2020 
Apr 18. PMID: 32306804.

28. Kumar MK, Daswani M, Shah VM. Prothrombin 
G20210A Mutation Causing Nonarteritic Ante-
rior Ischemic Optic Neuropathy in a Young Pa-
tient. J Neuroophthalmol. 2020 Sep;40(3):442-

443. doi: 10.1097/WNO.0000000000000944. 
PMID: 32235235.

29. Srivastava RM, Katiyar V, Agrawal S. Post-
traumatic maxillary and ophthalmic herpes 
zoster in an immune-competent female - A 
unique presentation. Oman J Ophthalmol. 
2020 Feb 17;13(1):46-47. doi: 10.4103/ojo.
OJO_142_2019. PMID: 32174742; PMCID: 
PMC7050454.

30. Srivastava AK, Singh S, Khatri D, Jaiswal AK, 
Sankar R, Paliwal VK, Neyaz Z, Sharma K, Behari 
S. Endoscopic Endonasal Optic Nerve Decom-
pression with Durotomy: Pis Aller in the Mind 
of a Blind. Neurol India. 2020 Jan- Feb;68(1):54-
60. doi: 10.4103/0028-3886.279701. PMID: 
32129244.

31. Sivakumar P, Palanive S, Gochait D, Hess O. 
Diagnostic challenges in a case of an isolat-
ed third nerve palsy. Am J Ophthalmol Case 
Rep. 2020 Jan 30;18:100585. doi: 10.1016/j.
ajoc.2020.100585. PMID: 32099933; PMCID: 
PMC7031130.

32. Phuljhele S, Dhiman R, Sharma M, Kusiyait SK, 
Saxena R, Mahalingam K, Sharma P. Acquired 
Ocular Motor Palsy: Current Demographic and 
Etiological Profile. Asia Pac J Ophthalmol (Phi-
la). 2020 Jan-Feb;9(1):25-28. doi: 10.1097/01.
APO.0000617940.70112.be. PMID: 31990742; 
PMCID: PMC7004473.

33. MacIntosh PW, Kumar SV, Saravanan VR, Shah 
VM. Acute changes in ganglion cell layer thick-
ness in ischemic optic neuropathy compared to 
optic neuritis using optical coherence tomogra-
phy. Int J Ophthalmol. 2020 Jan 18;13(1):120-
123. doi: 10.18240/ijo.2020.01.17. PMID: 
31956579; PMCID: PMC6942958.

34. Parihar AS, Vadi SK, Kumar R, Singh H, Takkar A, 
Mittal BR, Lal V. Unilateral Lateral Rectus Paral-
ysis Showing Incomplete “V” Sign’ on 18F-FDG 
PET/CT. Clin Nucl Med. 2020 Jan;45(1):e53-e54. 
doi: 10.1097/RLU.0000000000002775. PMID: 
31652156.
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Review 
Optic Neuritis in Multiple Sclerosis
Hennaav Kaur Dhillon, Shikha Talwar Bassi, Sankara Nethralaya, 
Chennai.

DISEASE DEFINITION
Multiple sclerosis (MS) is a chronic autoimmune, inflammatory neurological disease of the central 
nervous system (CNS). MS attacks the myelinated axons in the CNS, destroying the myelin and the axons 
to varying degrees.1 

Optic Neuritis (ON) is an inflammatory condition characterized by the demyelination of the optic nerve, 
more commonly seen in women, typically presenting as sudden onset visual loss over several hours or 
days, with almost 95% of visual recovery to 6/12 or better visual acuity over a year.2

CLINICAL PRESENTATION OF MULTIPLE SCLEROSIS
MS typically presents in adults 20 to 45 years of age and affects women twice as often as men.1

A person typically presents with a clinically isolated syndrome (CIS). This can be mono- or poly-symptomatic 
depending on the location of the eloquent lesion(s). The most commonly seen presentations are optic 
neuritis, brainstem and spinal cord syndromes; however, other less common presentations exist, including 
cortical presentations such as dominant parietal lobe syndromes.3 Disease relapses usually develop sub-
acutely over hours to days, reach a plateau lasting several weeks, and then gradually recover. Gross 
clinical recovery from relapses often appears complete in early MS; however, most relapses leave behind 
some damage. As neuronal reserve is lost, recovery from relapses becomes incomplete, and neurological 
deficits accrue leading to sustained disability.1

Neurologists propose that patients may be grouped into four major categories based on the course 
of disease, namely, relapsing–remitting MS (commonest form), secondary progressive MS (occurring 
usually along with the first type), primary progressive MS (showing a progressive course of disease with 
no relapses or remissions with some plateau stages) and the progressive-relapsing MS (a rare form with 
a progressive disease showing no remission).3

CLINICAL PRESENTATION OF OPTIC NEURITIS IN MULTIPLE SCLEROSIS
Individuals present as sub-acute unilateral loss of vision, although atypically bilateral cases may also be 
seen, either simultaneously or sequentially. The loss of vision is progressive over a few days to 2 weeks.2

Typical ON is characterized by an acute to sub-acute  loss of vision invariably but not always in females 
in the age group of 8-50 years with a unilateral presentation, pain on eye movements, dyschromatopsia, 
subsequent improvement in the visual functions and no evidence of any systemic disease other than 
multiple sclerosis (MS).4-8  Light flashes (photopsia) may be seen on eye movement.7 Some patients 
exhibit Uhtthof’s phenomenon (deterioration of vision on getting warm or during exercise) and Pulfrich’s 
phenomenon (misperception of the direction of the movement of an object).9-11

The condition is defined as atypical optic neuritis if the age at presentation is <12 years or >50 years, bilateral 
presentation, noticeable anterior/posterior segment inflammation with severe optic disc hemorrhages 
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with retinal involvement or manifestation of a systemic disease other than MS.12,5-6 Neuroretinitis, 
neuromyelitis optica (NMO), chronic auto immune optic neuropathy( i.e. due to sarcoidosis, systemic 
lupus erythematous(SLE), Bechet’s disease) or infectious causes (i.e. syphilis, tuberculosis, Lymes disease, 
herpes, dengue, toxoplasmosis), post vaccination responses (MMR vaccine, Hepatitis B vaccine, tetanus 
and meningitis) are the types of atypical optic neuritis. 5-6, 12-16

The diagnosis of chronic recurring optic neuritis should be made if the symptoms begin as an optic 
neuropathy and respond to steroids but show quick relapse on stoppage of steroids. Recurrences are 
common and may have a poor visual prognosis if left untreated.17

Based on the location of the optic nerve involved, it is termed as papillitis when the optic nerve head is 
swollen and when the optic nerve head appears normal it is termed as retrobulbar neuritis.   It may also 
be associated with inflammatory involvement of the surrounding retina where the condition is termed 
as neuroretinitis.18 The first two entities are mainly associated with demyelinating causes specifically MS 
whereas the latter is associated with the inflammatory and the infectious causes. 11, 19

EPIDEMIOLOGY
It is a common disease entity having an incidence of 1-5 per 100000 per year.20 The incidence is higher 
in the Caucasian races and in higher latitude countries with more cases seen in the spring season. 
Optic neuritis nearly accounts for 43% of the cases of clinically isolated neurological condition that may 
eventually be associated with multiple sclerosis.21,22

The prevalence in the eastern countries varies from 0.77 to 1.8 per 100,000. This suggestive that the 
profile of ON presenting in the two parts of the world is varied. 23 Indian studies report a prevalence of 
about 1.33 per 100,000 for ON and as high as 9.5% for NMO. 24

NMO accounts for about 1-3% cases of the optic neuritis wherein the patient presents with optic neuritis 
along with transverse myelitis extending over at least 2-3 segments of the spinal cord with little or no 
abnormality in the brain with or without an NMO Ig G seropositive status.20

DIAGNOSIS
A detailed history taking should be carried out followed by a meticulous clinical examination to reach a 
provisional clinical diagnosis. Ophthalmological examination should be carried out thoroughly, including 
the recording of the best corrected visual acuity (BCVA), color vision (hue tests or Ishihara test), contrast 
sensitivity (Pelli-Robson chart) and pupillary examination in addition to the routine evaluation. 

Visual Field evaluation using the Humphrey visual fields to evaluate the central 30 degrees should be 
carried out. In cases of very poor presenting vision visual Evoked Potential (VEP) may be carried out. A 
multifocal VEP is more sensitive in detecting a demyelinating disorder.

Laboratory investigations and neuro-imaging is then used to confirm the clinical suspicion and to assess 
the risk of development of MS and to rule out other disorders. 

A detailed blood work up is recommended in cases of recurrent optic neuritis and atypical optic 
neuritis.11 Major blood investigations include, C- reactive protein (CRP),complete haemogram, serum 
lactate and pyruvate, blood sugars, serum vitamin B 12 levels, rheumatoid factor, HIV serology, anti-
nuclear antibodies (ANA), anti- phospholipid anti-bodies, anti-ds- DNA antibodies, serum angiotensin 
converting enzyme (ACE) levels, anti-neutrophilic cytoplasic antiboides (ANCA), auto-antibodies against 
aquaporin-4 and myelin oligodendrocyte glycoprotein (MOG) antibodies and  syphilis and borrelia 
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serology. In addition, Chest X Ray, urinalysis and urinary methylmalonate excretion may be carried out. 
In a few suspected cases a genetic analysis for mitochondrial mutations may be done to rule out Leber’s 
Hereditary Optic neuritis (LHON) 25-27,5-9Magnetic Resonance Imaging (MRI) gadolinium enhanced is the 
single most important investigation which can directly yield information regarding the inflammation of 
the optic nerve which is seen as contrast uptake in a contrast enhanced T1 sequence. Figure 1 (a,b) 
depicts the axial and coronal T2 weighted image of the optic nerve showing hyperintense signal in the 
right posterior and intracanalicular optic nerve ( arrow)

Figure 1 (a) Axial and (b) coronal T2 weighted image of the optic nerve showing hyperintense signal in the right posterior 
and intracanalicular optic nerve ( arrow)

If a greater than half of the length of the optic nerve is involved with the contrast enhancement the 
diagnosis points more in favor of NMO.

Foci of demyelination in the brain must be determined especially on the T2 FLAIR images, most commonly 
occurring the corpus callosum and the periventricular white matter (Fig 2a and 1b). The inactive foci (that 
do not take up contrast readily) are the basis for estimating the risk of the patient to develop multiple 
sclerosis. MRI scan with two non- contrast enhancing lesions have a 65% risk of developing multiple 
sclerosis and the risk is elevated to 78% if three or more of these lesions are present. The active foci of 
MS are the contrast enhanced lesions.28, 4-8

                                                            Figure 2 (a)                                                                        Figure 2(b)
(Fig 2a and 2b)Axial FLAIR and sagittal FLAIR showing multiple periventricular hyperintense plaques typically oriented 

perpendicular to the body of the lateral ventricle.
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The revised McDonald criteria for diagnosis of MS in a patient with ON is described in the table 1. 3.21 

Table 1. Revised McDonalds criteria to establish a diagnosis of MS in a patient with ON. 3, 21

Clinical Attack No. of lesions with 
objective clinical evidence 
(eg. On MRI)

Additional data needed for diagnosis of MS

≥2 ≥2 None. Clinical evidence will suffice
≥2 1 Dissemination in space* on MRI (or await further clinical 

attack on another site)
1 2 Dissemination in time # on MRI (or await another clinical 

attack on another site)
1 1 Dissemination in space and time (or await another clinical 

attack on another site)
0 (progression 
from onset)

One year of disease progression with at least 2/3 criteria’s

Dissemination in space in the brain.

Dissemination in space in the spinal cord based on 2 or 
more T2 lesions.

Positive CSF
*Dissemination in space – 1 T2 lesion or more in at least two MS typical regions in the Central nervous 
system (periventricular, juxtacortical, infratentorial, spinal cord)

# Dissemination in time- simultaneous asymptomatic contrast enhancing and non-enhancing lesions at 
any time or a new T2 contrast enhancing lesion on follow up MRI.

Cerebrospinal fluid evaluation especially to look for levels of albumin, Ig G, IgA and Ig M concentrations 
as well as the cytology and presence of oligoclonal bands may be performed in cases where the MRI 
findings are not conclusive in a case presenting with atypical clinical symptoms. 29

Recently, the role of optical coherence tomography (OCT) is being evaluated in making the diagnosis of 
MS and its progression. OCT reflects the severity of the damage in terms of thinning of the peripapillary 
retinal nerve fiber layer (RNFL) and is able to quantify the same.30 Loss of RNFL and ganglion cell–inner 
plexiform layer thickness correlates with visual function, disability and magnetic resonance imaging in 
MS. It provides a quick, easy and relatively cheap way to monitor and predict disease progression in MS.31 

Visual evoked potentials may not necessarily establish the diagnosis and have a very low sensitivity of 
about 37%.32

OPTIC NEURITIS AND MULTIPLE SCLEROSIS
ON is the earliest clinical symptom in about 20% of cases of MS. The optic neuritis treatment trial (ONTT) 
concluded that half of all the patients with typical optic neuritis will develop MS within 15 years.33 The risk 
was strongly related to MRI evidence of prior demyelination at the time of optic neuritis onset (25% when 
no MRI lesions were present and 72% when MRI lesions were present).33 The risk did not substantially 
increase when more than one lesions were present. For patients without brain lesions at onset, the risk 
of MS was greatest in the first 5 years, and if MS did not develop in the first 10 years, the risk between 10 
and 15 years approached zero.33
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TREATMENT
Steroids: Steroids remain the main stay of treatment for the acute phase of the disease. The ONTT 
was the largest randomized control trial that set the current guidelines being followed. It evaluated 
the efficacy of oral prednisolone (1mg/kg body weight/day) for 14 days vis a vis intravenous methyl 
prednisolone (1000mg/day) for 3 days followed by oral prednisolone (1mg/kg body weight/day)                                                                                                                                        
for 11 days along with a placebo group. The treatment group with intravenous drug administration 
followed by oral steroids showed a rapid recovery of vision but the final outcome was equivalent to that 
of the group treated with oral steroids alone. However, the group treated with oral steroids alone had a 
higher rate of recurrence within 6 months and hence it was contraindicated in the treatment of typical 
optic neuritis. The patients receiving the intravenous doses also had fewer episodes of recurrences. The 
adverse effects of the steroids must be mandated and the risk benefit ratio must be assessed before the 
patient is subjected to treatment with such large dose of intravenous steroids.4                                                                                                                        

Plasmapheresis: It is also an effective treatment option in cases where the steroids fail to generate a 
recovery. The procedure should be performed within 6 weeks of the onset of symptoms. Alternatively, 
an early plasmapheresis may be performed in cases of nil response to the steroid therapy although there 
is lack of adequate study research material for the same.34

Intravenous immunoglobulin (IVIG): Owing to its anti-inflammatory properties, IVIG may be beneficial 
in the treatment of acute relapses and in prevention of new relapses. By promoting remyelination, IVIG 
could have a beneficial effect on disability and disease progression. IVIG is a valuable alternative for 
treatment of relapsing–remitting MS in patients who do not tolerate or are unwilling to take the approved 
injectable medications, but additional studies are needed to establish the role of IVIG in the management 
of multiple sclerosis.35

Immune prophylaxis: Glatiramer acetate (Copaxone) and β interferon (β -1a- Avonex and Rebifand β -1B- 
Betaseron) may be initiated as immunoprophylaxis lowers the risk of developing a clinically definite MS 
entity and significantly lowers the rate of a relapse. They have also been indicated in the cases of MS to 
the slow the clinical progression of the disease.36-39

The CHAMPS (Controlled High Risk Subjects Avonex Multiple Sclerosis Prevention Study) treated the 
patients with IVMP initially and an oral taper of steroids followed by weekly intramuscular injections of 
30 micrograms of interferon β -1a (Avonex) and was compared to controls who were only treated with 
the steroids. The treatment group had a reduction in the progression rate of the disease over 3 years and 
a lesser chance of encountering a second attack at 10 years interval. 40

The Early Treatment for MS Study (ETOMS) where the treatment group received interferon β -1a (Rebif) 
as a 22 micogram weekly dose subcutaneously also demonstrated similar results with significant delay 
in the development of the clinical disease entity and fewer new lesions on T2 weighted MRI at a 2 year 
follow up.41

The recent BENEFIT study (Betaseron in Newly Emerging Multiple Sclerosis for the Initial Treatment) 
reported a reduction in the risk of MS by 50% in a 2 year period with silent MRI lesions after receiving a 
standard dose of Betaseron.42

Disease modifying drugs (DMD) such as methotrexate, azathioprine, mycophenolate moefitil and rituximab 
have shown to delay the onset of a second episode and the subsequent relapses of MS. The proposed 
mechanism behind this action is inhibition of the auto reactive T cells and the pro-inhibitory cytokines 
along with the induction of the immunosuppressive cytokines and the reduction in the migration of the 
cells in the CNS.4,20
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Immuno-modulatory therapy with interferons and other agents and DMD’s must be instituted in the 
treatment regimen only after consultation with a neurologist as it is important to consider that nearly 
40% patients with ON and a clinically significant scan may not develop a clinically definite disease at 
10 years and a treatment for at least 6 years is required in order to prevent an episode of relapse and 
achieve a desired visual prognosis.33,36

Oral drugs for immunoprophylaxis: A number of novel oral agents are now approved for use in relapsing 
multiple sclerosis (MS). Fingolimod, the first oral drug approved for relapsing MS, can be used in many 
patients with MS.43 The most appropriate phase of relapsing MS for fingolimod treatment is moderately 
active disease in young patients, but fingolimod also can be used in cases of low active disease, particularly 
with intolerability to baseline therapies. It can be used as escalation therapy after failure of baseline 
therapies and de-escalation treatment in patients stopping highly active immunotherapies.43 Recently 
Teriflunomide has demonstrated efficacy and safety in a number of phase III trials in the treatment of 
relapsing MS, both as monotherapy or as an add-on agent.44 The convenience of administration and 
tolerability of teriflunomide makes it an attractive agent to add to the current available treatment 
armamentarium of relapsing MS. Due to teriflunomide’s known teratogenic effects in animals, strict 
contraception is recommended for all females of reproductive age, and males are cautioned not to father 
a child while on therapy as teriflunomide may be transmitted in semen. 44

A comprehensive list of immune-modulatory drugs used in the management of MS is enumerated in 
table 2.1,3

Table 2: Drugs used in the treatment for Multiple Sclerosis 

First line therapy Second line therapy
Interferon Beta-1a 30 mcg s.c. once a week Natalizumab 3-5 mg/kg I/V once a month
Interferon Beta-1b 250 mcg s.c. alternate day Mitoxantrone 10-20 mg I/V once in 3 months
Glatiramir acetate 20 mg s.c. daily Rituximab 500-1000mg 6 monthly

Alemtuzumab 60mg/week for 1 year- taper
Ocrelizumab 600 mg I/V every 6 monthly
Fingolimod 0.5 mg oral daily
Teriflunomide 7-14mg oral daily
Azathioprine 2.5-3 mg/ka oral daily

THE WAY AHEAD
A phased trial SYNERGY was carried out on Opicinumab, an antibody against LINGO (leucine-rich 
repeat and Ig domain containing 1 protein) which is an inhibitor of oligocyte differentiation and axonal 
regeneration. Its use was postulated to aid in the regeneration of the optic nerve fibers, however the 
results show that although it does help in the improvement of the symptoms is does not aid In the 
regeneration of the fibers.45

Erythropoietin is also being investigated as a potential agent aiding in the regeneration of the optic nerve 
as attributed to its neuroprotective nature. Currently the Treatment Of Optic Neuritis with Erythropoietin 
(TONE) trial which a randomized double blinded placebo-controlled phased trial is testing its efficacy in 
addition to methylprednisolone in the treatment of optic neuritis and multiple sclerosis.46-47
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Case of the quarter 
Neuroimaging in Idiopathic Hypertrophic  
Pachymeningitis with presumed Tolosa  
Hunt Syndrome
Shweta Dhiman, Vaibhav Nagpal, Paromita Dutta, Kamlesh Anand
Guru Nanak Eye Centre, Maulana Azad Medical College, New Delhi

CASE REPORT
A 20 year old female presented with a twelve days old complaint of drooping of right upper eyelid along 
with inability to move the right eye, associated with throbbing headache and vomiting. 

The patient had received treatment for presumed bacterial meningitis two weeks ago elsewhere with 
intravenous Vancomycin and Ceftriaxone for 10 days. She had complaints of low grade fever and neck 
stiffness, without any seizures or alteration in sensorium. Cerebrospinal fluid (CSF) examination (before 
antibiotics) showed a cell count of 2 cells/mm3 with 100% lymphocytes, elevated proteins (187 mg/
dl), CSF/Blood glucose ratio of 0.8 and no abnormal cells. CSF stain was negative for acid fast bacillus 
and cryptococcus. CSF ADA was 1.64 U/l and CB-NAAT was negative, thus making tuberculous infection 
less likely. CSF culture did not reveal any growth and VDRL was negative. CSF ACE levels were normal. 
Oligoclonal IgG bands were absent. However, there had been no significant improvement in her symptoms. 
Ocular symptoms presented on the 4th day of antibiotic therapy.

The right eye had complete 
ophthalmoplegia, anisocoria 
and impaired corneal 
sensation. Other divisions of 
trigeminal nerve were not 
affected. The left eye had 
limited abduction. (Figure 1) 
Best corrected visual acuity 
(BCVA) for distance was 
20/20in both eyes. Near vision 
in the right eye was N36, which 
improved to N6 with +3D 
correction. Posterior segment 
examination, colour vision and 
visual fields were normal in 
both eyes.Pattern VEP showed 
increased latency (Right 
131 ms vs Left 106 ms) and 
decreased amplitude (Right 
9.0 μV vs Left 11.9 μV) of the 
P100 waveform in the right 
eye. Systemic neurological 

Figure 1. Photograph with nine gaze composite showing complete ptosis and total 
ophthalmoplegia in the right eye and abduction limitation in Left eye.
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examination revealed no motor or 
sensory deficits.

Contrast enhanced MRI of brain and 
orbit showed a heterogeneously 
enhancing mass lesion in right 
cavernous sinus reaching up to the 
right orbital apex, associated with  
hypertrophic pachymeningitis 
(HP) (Figures 2a and b) Magnetic 
resonance angiography (MRA) 
showed stenosis of right internal 
carotid artery (ICA). (Figures 2c 
and d)

The patient’s routine biochemistry 
was normal and she was further 
evaluated for secondary causes 
HP. Serum was negative for a panel 
of autoimmune causes (ANA, 
Rheumatoid Factor, p-ANCA, ds 
DNA, SS-A, SS-B) and infective 
etiologies (Syphilis, HIV, Varicella 
zoster, Hepatitis B and C). Serum 
IgG4 levels were normal (22 mg/
dl).The patient underwent a 
neurosarcoidosis workup including 
chest CT scan, serum calcium and 
ACE; all of which were negative. A 
CT scan of the abdomen did not 
reveal evidence for neoplastic or 
abnormal sclerosing pathology. 
The patient refused consent for a 
dural biopsy. 

A presumptive diagnosis of 
Tolosa Hunt Syndrome (THS) 
due to idiopathic hypertrophic 
pachymeningitis (IHP) was made 
on the basis of clinical and 
radiological findings. The patient 
was administered intravenous 
methylprednisolone (500mg twice 
a day) for 3 days followed by oral 
steroids (1mg/kg/day) tapered 
over four weeks. 

Figure 2. a)T2W Axial section shows hyperintense lesion extending from right 
orbital apex to cavernous sinus b)TIW Contrast Enhanced Axial section shows 
the same lesion with peripheral enhancement. Also seen is marked dural 
enhancement of the tentorium cerebelli, more on the right, extending to 
cavernous sinus(solid arrow). c)and d) MRA shows near complete attenuation 
of supraclinoid segment (arrowhead) of right internal carotid artery(ICA) with 
reduced calibre of petrous and cavernous part (arrow).

Figure 3. Nine gaze composite showing normal ocular motility with minimal 
residual ptosis in Right eye (at 2 months follow up).
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The patient started showing 
improvement in her ocular 
symptoms within a week of receiving 
steroids. At 2 months follow-up, 
complete extra-ocular motility was 
regained with minimal residual 
ptosis. (Figure 3)A subsequent MRI 
showed resolution of the lesion 
in the region of the orbital apex. 
The dural enhancement along the 
cavernous sinus had reduced, but 
was still present along the posterior 
part of tentorium cerebelli.(Figures 
4a and b) A repeat MRA showed 
almost normal calibre of the 
previously narrowed supraclinoid 
and intra-cavernouspart ofICA. 
(Figures 4c and d)

DISCUSSION
Hypertrophic pachymeningitis (HP) 
generally presents with headache, 
neck rigidity, altered cerebro-
spinal fluid composition (high 
protein content with or without 
pleocytosis, predominantly 
lymphocytic) and focal neurological deficits. Low grade fever has also been described.[1, 2] Neuroimaging 
studies reveal dura mater thickening with focal or diffuse contrast enhancement, which can be detected 
by unenhanced computerized tomography (CT) scan or contrast enhanced MRI. Depending upon the site 
of dural inflammation, two patterns of cranial nerve involvement have been described. Anterior lesions 
affecting the cavernous sinus to superior orbital fissure result in a THS picture, as was seen in our patient. 
Whereas, dural involvement from falcotentorial region to posterior fossa, affects cranial nerves V to XII, 
and may have associated cerebellar symptoms.[1, 2]

HP is histopathologically characterized by thickening and fibrosis of dura mater with or without associated 
inflammation.[1,2]HP may be idiopathic, or associated with trauma, infections, tumors, autoimmune/
inflammatory diseases and spontaneous intracranial hypotension. Steroids and immunosuppresive drugs 
are required for management..  

THS has been considered a type of focal HP.[I-6] Granulomatous inflammation in the dural layers of 
the cavernous sinus compress the carotid artery and nerve trunks in the lateral wall of the cavernous 
sinus. Dense fibrous entrapment and ischemicdamage by hypertrophic tissue cause cranial nerve deficits.

ICA stenosis in THS was first demonstrated by Tolosa (1954), and in subsequent studies by other authors, 
by cerebral angiography.[7] Sumida M and associates reported a case similar to ours, diagnosed as THS and 
IHP, with narrowing of the ICA of the affected side on angiography.[8]

Figure 4. 
a)  T2W Axial section shows complete resolution of the earlier lesion at orbital 

apex.
b)  T1W Contrast Enhanced Axial section shows reduced dural enhancement, 

along cavernous sinuses. But significant enhancement still persisting. 
c)  and d) MRA shows improved calibre of the narrowed supraclinoid (arrow-

head), petrous and cavernous (arrow) segments of ICA
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Conventional angiography is still considered the gold standard technique for evaluation of intracranial 
vascular malformations. Yet, MRA is gaining popularity, being a less invasive diagnostic procedure with 
the possibility of its integration with conventional MR studies. 

Ozawa T and associates described reversibility of MRA findings in a case of THS.[9] Del Toro and colleagues 
reported a case of spontaneous improvement in the calibre of a stenosed ICA in a child.[10] Neither of 
these reports had any evidence of IHP.

Though stenosis of supraclinoid portion of ICA has been reported as a cerebrovascular complication of 
bacterial meningitis in adults, these vascular complications generally portend poor prognosis.[11] Steroid 
response may be variable  and imaging generally shows additional cerebral involvement.

Both THS and IHP are diagnosis of exclusion in our case we ruled out all inflammatory and infective 
causes related to the clinical presentation. The fact that the patient worsened inspite of antibiotic 
therapy and showed remarkable response with steroids suggests an inflammatory pathology with no 
specific aetiological cause.  We hypothesize that our patient was misdiagnosed as meningitis on the basis 
of altered CSF composition. We were able to demonstrate resolution of clinical and radiological signs 
including  reversal of the carotid stenosis on MRA, except persisting dural enhancement, after steroid 
therapy.  Absence of dural histopathological examination is a shortcoming in our report. There have been 
no further neurological events in two years of follow up and the patient refused a repeat neuroimaging. 
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Clinical Pearl
CVST in a young female taking norethisterone 
acetate – A case report and review of literature

ABSTRACT
Use of oral contraceptive (OC) pills in young women 
of reproductive age group has been identified as an 
independent risk factor or in association with other 
inherited or acquired thrombophilic disorders for 
causing cerebral venous sinus thrombosis (CVST). 
Studies have shown the association of estrogen 
only or combined OC pills for CVST. There has not 
been many reports regarding the association of 
progesterone- only pill and CVST in the literature. 
This report describes a case of CVST in a young 
woman taking progesterone-only pill with no other 
underlying thrombophilic risk factor.

A 17 year old female presented to the hospital 
with the complaint of sudden onset of double 
vision and headache for 5 days. She gave history of 
use of norethisterone acetate controlled -release 
tablets for 4 months for irregular menstruation. 
Examination showed left sixth nerve palsy and 
papilledema. MRI brain showed thrombosis of 
superior sagittal sinus and superficial cerebral 
veins. Coagulation profile, anti-phospholipid 
antibodies and serum homocysteine were normal. 
She was treated with low molecular weight 
heparin enoxaparin, oral acetazolamide and oral 
acenocoumarol. OC pills were discontinued. She 
had immediate relief of headache and double 
vision along with drastic resolution of disc edema 
in both eyes during the follow up period.

KEYWORDS
Progesterone-only pills, papilledema, cerebral 
venous sinus thrombosis, intracranial hypertension

INTRODUCTION
CVST is a rare condition caused by thrombosis of 
the cerebral veins or venous sinuses. It represents 
about 0.5 – 1% of all strokes.1,2 CVST usually affects 
the younger population (< 50 years of age) and is 3 
times more common in women than men.1 

Medical conditions which increase the likelihood of 
thrombus formation like neoplasms, inflammatory 
conditions, thrombophilias, OC pills, paraneoplastic 
syndromes, auto immune diseases, etc. can cause 
CVST. Hypercoagulable states like pregnancy, 
trauma, post- partum period, dehydration, CNS 
infection also can increase the possibility of CVST.3,4 
Twenty percent of cases belong to the idiopathic 
variety where the cause of CVST remains unknown.5 

Observational studies have shown that OC pills 
can increase the odds of CVST by 5 – 22fold.6 
Inherited thrombophilia like factor V Leiden or 
factor II mutation and associated protein C, protein 
S or anti-thrombin III deficiency can increase the 
odds further. 7,8 Also use of OC pills in genetically 
susceptible individuals has been shown to cause 
acquired protein C resistance increasing the risk 
further.9 Studies have shown that the pooled odds 
of developing CVST in women taking OC pills of 
reproductive age group was 7.59 times the odds 
of developing CVST in those not taking OC pills. In 
women using OC pills with prothrombotic defect, 
the odds ratio was 30 for CVST relative to women 
who had neither risk factor.10 Studies have also 
shown odds ratio of patients with CVST who were 
on OC pills to be 22.1 in contrast to 149.3 in patients 
with combined OC pill use and prothrombin gene 
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mutation.11 CVST complicated by cerebral artery 
infarction and dural arterio-venous fistula has been 
mentioned in the literature12,13. Norethisterone 
induced CVST can present in isolation or in 
association with hyperhomocysteinemia.14,15 
CVST in norethisterone users can also present 
as subarachnoid haemorrhage.16 CVST following 
medroxy progesterone acetate use has been 
reported.17 Here we report one such patient who 
developed CVST following use of progesterone-
only pills for irregular menstruation.

CASE REPORT
A 17 year old female came to the hospital with the 
complaint of double vision and headache for 4-5 
days. Headache was present as soon as waking 
up in the morning. It was a dull headache with no 
postural variation. The headache worsened with 
the use of OC pills. She had double vision which 
was constant, binocular and on looking to the left. 
She gave history of transient visual obscuration 
lasting for few seconds to minutes on several 
occasions before the onset of double vision. There 
was no history of fever, vomiting, neck stiffness, 
pain on eye movements, sore throat, altered level 
of consciousness, seizures, dysphasia, weakness of 
any limbs associated with headache.

She gave H/O irregular periods for 6 months for 
which she was started on oral contraceptive pills 
containing norethisterone acetate 10 mg controlled 
-release tablets once daily for 21 days each for 4 
months (4 cycles), starting from the 5th day of the 
cycle to regularize the periods by the attending 
physician. She was a first time user. There was no 
other significant systemic or drug history.

On general examination, patient was conscious, well 
oriented in space and time, afebrile with no neck 
stiffness, cyanosis, clubbing or lymphadenopathy. 
Pulse rate was 76/m and BP was 120/70 mm of Hg. 
Neurological examination did not show any sensory 
or motor deficit.

Ocular examination showed best corrected visual 
acuity (BCVA) of 6/6 N6 in both eyes. There 
was no abnormal head posture. Extra ocular 
movements showed limitation of abduction (-1) 

in the left eye. Right eye extra ocular movements 
were full and free. Pupillary reaction was brisk to 
direct and consensual light in both eyes. Fundus 
examination showed hyperemic disc with blurring 
of disc margins, elevation of RNFL and superficial 
haemorrhages inferior to the disc in the right eye 
and blurring of disc margins and hyperemia of the 
disc more nasally, superiorly and inferiorly than 
temporally in the left eye suggestive of papilledema 
(Figure 1 and Figure 2).

Figure 1 – Fundus photo showing blurring of disc margins 
with haemorrhages in the inferior quadrant and RNFL edema 
in the right eye.

Figure 2 – Fundus photo showing blurring of disc margins 
with RNFL edema in the left eye.
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INVESTIGATION
Colour vision and contrast sensitivity tests were 
normal in both eyes. Patient was advised contrast 
enhanced MRI brain and MRV (venogram). Plain 
MRI only from our patient confirmed the subacute 
occlusive thrombus appearing as hyperintense 
on T1 sagittal, coronal FLAIR and coronal T2W 
sequences along the entire length of superior 
sagittal sinus and superficial cerebral veins with 
no mass lesion, infarct or haemorrhage (Figure 3, 
4, 5 and 6). HFA 30-2 was inconclusive as there 
were significant fixation losses in both eyes. 
Complete blood profile along with renal function 
test, liver function test, serum electrolytes were 
performed and were normal. There was no 
anemia. Coagulation profile for factor V Leiden and 
factor II mutation, other inherited thrombophilia, 
deficiency of protein C, protein S, anti-thrombin III 
or any other clotting factor were not found. Anti-
phospholipid anti bodies and serum homocysteine 
were normal.

Figure 3 – T 1 weighted sagittal section showing superior 
sagittal sinus thrombosis.

Figure 4 – Coronal Flair sequence showing thrombus in the 
superior sagittal sinus.

Figure 5 – Coronal Flair sequence showing thrombosed 
cerebral veins.



INOS TIMES22

Based on the above findings she was diagnosed with 
drug induced (norethisterone acetate) CVST with 
no associated acquired or inherited thrombophilic 
risk factor.

TREATMENT AND FOLLOW UP
She was treated with subcutaneous low molecular 
weight heparin enoxaparin 40 mg twice daily for 
5 days. Oral acenocoumarol 2mg OD was started 
from the third day along with tablet acetazolamide 
250 mg twice daily after which her symptoms 
drastically subsided. OC pills were simultaneously 
discontinued. 

She came for follow up after 10 days of starting 
the treatment. BCVA was 6/6 N6 in both eyes. 
Extraocular movements were full and free and 
papilledema had remarkably reduced (Figure 7 
and 8). She has been advised to continue tablet 
acenocoumarol 2mg OD and tablet acetazolamide 
250 mg twice daily and review with us after 3 

months. She is scheduled for a follow up MRI after 
6 months.

DISCUSSION
CVST is a potentially life- threatening disease. 
The outcome depends on the time of diagnosis 
and initiation of prompt treatment in order to 
prevent permanent neurological deficits. The 
common mode of presentation has been found 

Figure 6 – T 2 weighted coronal image showing thrombus in 
the superior sagittal sinus.

Figure 7 – Fundus photo showing resolution of disc edema 
following treatment in the right eye.

Figure 8 – Fundus photo showing resolution of disc edema 
following treatment in the left eye.
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to be headache (95%), seizures (47%), focal 
deficits (46%), paresis (40%), papilledema (41%), 
impaired consciousness (39%), coma (15%), focal 
seizures only (10%). Presentation of isolated 
intracranial hypertension like headache, visual 
disturbance and papilledema was seen in 20% of 
cases.18Thrombosis of cerebral veins causes local 
effects by venous obstruction leading to edema of 
the brain and venous infarction, while thrombosis 
of major sinuses causes impaired absorption of CSF 
and intracranial hypertension.19 

Our patient was prescribed OC pills for irregular 
menstruation, developed headache which kept 
worsening with the subsequent use of OC pills. 
The beginning of headache and further worsening 
of headache in any patient using OC pills should 
arouse the suspicion of CVST by the examining 
physician.

Various sequences of MRI brain imaging have 
been described. Contrast enhanced CT is equally 
diagnostic. MRI / MRV has been recommended as 
the imaging of choice in suspected cases of CVST by 
the American heart association / American stroke 
association 2011 scientific statement and brain 
angiography recommended in cases were MRV or 
CT are inconclusive.2 Plain MRI only from our patient 
confirmed the subacute stage of the thrombus as 
a hyperintense signal in the superior sagittal sinus 
and superficial cerebral veins in coronal FLAIR, T1 
sagittal and coronal T2 sequences.

A Danish study showed that the absolute risk of 
venous thrombosis per 10,000 women years was 
6.29 in current users of OC pills in contrast to 3.01 
in non-users of OC pills. Even among the current 
users, the rate ratio of OC pills causing venous 
thrombosis was low with decreasing duration of 
use and decreasing dose of estrogen. The rate ratio 
of venous thromboembolism in progesterone-
only pills was higher with desogestrel than with 
other class of OC pills and hormone releasing 
intrauterine devices. This study also showed that 
the risk of venous thromboembolism decreased 
with decreasing dose of estrogen as evidenced 
by the WHO collaborative study of cardiovascular 

disease and steroid hormone contraception.20,21,22

The WHO collaborative study also reported that 
use of progestin preparations with therapeutic 
indications was associated with an increased risk of 
venous thromboembolism with an odds ratio (OR) 
of 6.0 in current users vs non-users but not stroke 
or myocardial infarction.21 Vasilakis et al reported 
that the relative risk of venous thromboembolism 
was 2.4 for progesterone- only users, 8.0 for third 
generation OC pills, 12.9 for pregnancy, 6.5 for other 
OC pills and 2.3 for hormone replacement therapy 
and the relative risk estimates for progestins alone 
as a contraceptive was 1.3 and when used for 
primary menstrual disorders was 5.3. The reason 
for this increase risk of venous thromboembolism 
could be the high dosage that is being administered 
in such cases.23 

Studies have shown that the third or newer 
generation of OC pills which were introduced to 
reduce the cardiovascular risk because of their 
reduced androgenic activity, were associated 
with an increased risk of CVST when compared to 
that of the previous generation OC pills. Debruijn 
et al found an OR of 2 for CVST in those taking 
third generation OC pills.24 The incidence rate 
per 1,00,000 women years for CVST was highest 
with desogestrel than with other class and the 
incidence rate ratio was recorded as high with third 
generation OC pills.25 Kemmereen et al in his meta-
analysis reported that the overall adjusted OR for 
third generation OC pills vs second generation OC 
pills was 1.7 and that of third generation OC pills vs 
second generation OC pills in first time users was 
3.1.26 

The time of onset of venous thrombosis in OC pill 
users with inherited clotting defects showed that 
the risk of developing venous thrombosis was high 
in the first 6 months to 1 year. Also compared with 
prolonged use the risk was 3 fold higher and 2 fold 
higher in the first 6 months and 1 year respectively. 
Patients who developed venous thrombosis in the 
early periods were thrombophilic with the risk 
increased by 19fold in the first 6 months to 11fold 
in the first year.7 
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Our patient used first generation progesterone-
only pills for menstrual disorder. There was no 
inherited or acquired thrombophilic risk factor that 
might have contributed to CVST in this patient. The 
probable mechanism could have been the high 
dosage (daily dosage of 10 mg controlled- release) 
which may have acted as an independent factor in 
causing CVST.

Anticoagulant warfarin in the form of body weight 
adjusted LMWH or dose adjusted intravenous 
heparin has been recommended when no 
contraindication for anticoagulants is present. 
Heparin therapy has been recommended in 
patients presenting with concomitant intracranial 
haemorrhage.27 The duration of the treatment 
has been shown to vary from 3 months in patients 
with a transient risk factor to 6-12 months in the 
idiopathic variety and in those with mild hereditary 
thrombophilia. However, in those with recurrent 
CVST and severe hereditary thrombophilia, 
indefinite administration of oral anticoagulants 
should be considered. There has not been enough 
evidence regarding the use of systemic or local 
thrombolytics in these patients.29 Anti-edema 
measures have been recommended to reduce 
cerebral edema. Majority (80%) of patients have 
a favourable outcome if diagnosed and treated on 
time. Our patient was treated based on the above 
guidelines and had a favourable outcome.27,28,29

CONCLUSION
CVST is a potentially life- threatening disease and 
can lead to permanent neurological sequelae if 
not intervened on time. Young age, absence of 
thrombophilic risk factors and normal neurological 
examination should not deter the ophthalmologists 
from having a high index of suspicion in cases 
presenting with headache and ophthalmic 
symptoms following OC pill use. Although CVST 
has been frequently associated with the use 
of estrogen-only, combined OC pills and third 
generation progesterone- only pills, this report 
describes its association with first generation 
progesterone-only pills with no associated 

inherited or acquired thrombophilic risk factor. 
Studies are however required to assess the risk 
of CVST based on the dosage and duration of use 
of various classes of progesterone-only pills. The 
treating gynaecologists and obstetricians should 
use OC pills in young women with caution as it can 
predispose to CVST.

LEARNING POINTS
CVST is a life- threatening condition with a lot 
of systemic, metabolic and drug associations 
(inherited and acquired).

A careful history and examination is required for 
early and prompt diagnosis of CVST.

Timely and aggressive intervention is required to 
prevent permanent neurological sequelae.

Studies are required to assess the role of all classes 
of OC pills, its dosage, duration and association 
with other metabolic and systemic diseases in 
causing CVST.

CVST usually has a favourable outcome when the 
precipitating factor is withdrawn in addition to 
treating the disease. 
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Photo Essay
Parinaud’s syndrome as the presenting feature of  
blocked Ventriculo-peritoneal shunt

Figure 2  : Perinaud’s Syndrome: the limitation of upgaze with lid retraction on attempted upgaze, normal downgaze and 
abduction and adduction.

Figure 1 : Contrast-enhancedMRI (1a,1b)Axial, (1c) sagittal and (1d) coronal view showing dilated third and fourth ventricle 
with a shunt in situ. Ventriculoperitoneal shunt blocked after several years following tubercular arachnoiditis which presented 
with Parinaud’s syndrome

Gunjan Saluja; Anju Bhari; Asha Samdani 
Dr. Rajendra Prasad Centre for Ophthalmic Sciences, All India Institute of Medical Sciences, New Delhi
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CASE SUMMARY

A 27-year-old patient presented to us with complaints of diplopia in upgaze and inability to move both 
eyes up with near light dissociation. The patient had earlier underwent a bilateral ventriculoperitoneal 
shunt for neurocysticercosis. Ventriculoperitoneal shunt blocked after several years following tubercular 
arachnoiditis which presented with Parinaud’s syndrome. Revision of the ventriculoperitoneal shunt was 
performed in the neurosurgery department after which the signs improved.

The syndrome is also considered to be a sign of obstruction of ventriculoperitoneal shunt.1 Parinaud’s 
syndrome was first described by Henri Parinaud.2 The classic triad of Parinaud’s syndrome consists of 
upgaze paralysis, convergence nystagmus on attempted elevation associated with lid retraction (Collier’s 
sign), and pupillary light-near dissociation. The common etiologies of Parinaud’s syndrome include dorsal 
midbrain tumors, midbrain infarction and hemorrhage, pineal gland tumors,3 thalamic infarction,4 Miller 
Fisher syndrome,5  encephalitis, obstructive hydrocephalus6 and multiple sclerosis.7 
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