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Central nervous system tuberculosis (CNS TB) involves the brain parenchyma, menin-
ges, and spinal cord. The primary pathology in CNS TB includes thick basal exudates
leading to intense meningeal inflammation, vasculitis, and hydrocephalus. When these
exudates and inflammation predominantly involve the structure in and around supra-
sellar cistern region, it results in a condition called optochiasmatic arachnoiditis (OCA).
OCA is one of the cataclysmal complications of CNS TB, leading to vision loss. A
previously healthy young woman came to our center with the complaints of low-grade
fever, headache, weight loss, and visual obscuration. For further evaluation, she
underwent lumbar puncture, and based on cerebrospinal fluid analysis, she was a
diagnosed with CNS TB and was promptly started on antitubercular therapy along with
steroid. A contrast-enhanced magnetic resonance imaging of the brain and orbit
showed OCA. For OCA, she was given pulse-dose dexamethasone along with intrathe-
cal hyaluronidase with which there was marginal improvement in vision. Management
of OCA can be very challenging with unsatisfactory response. Many agents such as
pulse steroid, intrathecal hyaluronidase, thalidomide, tumor necrosis factor alpha
inhibitors, and cyclophosphamide have been used with inconsistent results. We have
also done a review of the literature for the current evidence and newer therapeutics
available for the management of OCA.
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Introduction

Central nervous system tuberculosis (CNS TB) is a form of
extrapulmonary TB primarily involving the brain parenchy-
ma (tuberculoma and abscess), meninges (meningitis), and
spinal cord (spinal tuberculoma and arachnoiditis). The exact
prevalence of CNS TB is not known, but it is estimated to be
around 1 to 5% of total TB cases. Initially, Mycobacterium
bacilli acquired by inhalation of aerosol droplets colonize the
macrophages in the alveoli and later, via hematogenous
dissemination, establish themselves in the brain or meninges
as tuberculous foci/tubercles (Rich focus).! The rupture of
Rich focus into the subarachnoid space is the key in the
development of CNS TB. The clinical picture of CNS TB is a
result of an intense inflammatory reaction to the tubercular
bacilli leading to thick basal exudates, vasculitis, and hydro-
cephalus. All forms of CNS TB are associated with high
incidence of mortality and long-term disability.? Optochias-
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matic arachnoiditis (OCA) is one of such catastrophic com-
plication of tuberculous meningitis (TBM) leading to
irreversible vision loss unless intervened timely. Rapid diag-
nosis and prompt initiation of antitubercular therapy (ATT)
are of paramount importance to prevent complications in
TBM.

Case Presentation

A woman in her early 20s presented to us with the com-
plaints of low-grade fever and holocranial headache for
2 months. The patient also gave a history of visual obscura-
tion in both the eyes for the last 20 days. On further probing,
there was a history of loss of appetite with a weight loss of
around 6 kg over the last 1 month. The patient was admitted
for further evaluation. On general examination, she was
conscious but confused, with a heart rate of 74 beats
per minutes and blood pressure of 122/78 mm Hg. On
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Fig.1 Contrast-enhanced MRI of the brain (sagittal section) showing
multiple conglomerated ring-enhancing lesions (red arrow) along
with basal exudates in perisylvian and basal cisterns.

systemic examination, both her pupils were sluggishly react-
ing to light with absent perception of light on the left eye, and
she could only perceive hand movement on her right eye. She
was also not able abduct the left eye. Rest of the systemic
examinations were within normal limits. There was no
known contact history of tuberculosis and she had an
unremarkable past medical history.

With this clinical background of fever and headache for
more than 4 weeks, the differential diagnosis of chronic
meningitis was made. To further delineate the pathology
and to investigate into the vison loss, a contrast-enhanced
magnetic resonance imaging (MRI) of the brain and optic
nerve was conducted, which showed few conglomerated
ring-enhancing lesion with intense basal exudates and peri-
chiasmal enhancement (=Figs. 1 and 2) highly suggestive of
OCA.

Her hematological and biochemical parameters were
under normal limits except an elevated erythrocytic sedi-
mentation rate of 50 mm/hour. A bedside fundus examina-
tion was done, which did not reveal any papilledema; hence,
we went ahead with lumbar puncture for cerebrospinal fluid
(CSF) analysis. CSF showed a total cell count of 240 cells/uL
with 80% lymphocytes and 20% polymorphs; protein was
elevated (274 mg/dL) with a sugar of 50mg/dL (with a
corresponding blood glucose of 126 mg/dL). CSF for Gram
stain, KOH, and Ziehl-Neelsen stain did not reveal any
organism. Bacterial and fungal cultures of CSF were also
sterile. CSF adenosine deaminase was elevated (14.51IU/L)
and later CSF GeneXpert was also positive (with rifampicin
being sensitive). Viral marker (human immunodeficiency
virus) for the patient was negative.

After confirming the diagnosis of TBM, the patient was
promptly initiated on weight-based ATT (isoniazid, rifampi-
cin, pyrazinamide, levofloxacin) with intravenous (IV)
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Fig. 2 Contrast-enhanced MRI of the brain (axial sections) showing
lesions in perichiasmatic region and lesions in bilateral frontal,
parietal, temporal, and occipital lobe (red arrows).
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steroid (dexamethasone). However, due to intense inflam-
mation and presence of OCA, we planned for stepping up of
the immunosuppression. After discussion with the neurolo-
gist and infectious disease team, pulse-dose steroid (meth-
ylprednisolone 500 mg IV) was initiated and given for 5 days.
Gradual improvement in vison was observed on day 6 fol-
lowing the initiation of methylprednisolone. A single dose of
intrathecal hyaluronidase (ITH) 1,500 IU was also given.

The patient remained admitted for 14 days in hospital.
There was a very little improvement in vision (with percep-
tion of light on the left eye becoming positive) with the
therapy. The patient was discharged on ATT and tapering
doses of dexamethasone. We had planned for weekly ITH for
the patient but the patient was lost to follow-up.

Discussion

OCA is one of the devastating complications of TBM. It
involves the optochiasmatic region, which predominantly
consists of suprasellar cistern and includes the major intra-
cranial vessels and their anastomotic channels, the optic
nerves, chiasm, and infundibular stalk.> OCA results from
intense meningeal inflammation along with thick basal
exudates in this region. These exudates encase the optic
nerve and the optic chiasma, leading to vasculitis and
infraction. OCA may also develop as a paradoxical reaction
after initiating ATT.* Incidence of OCA varies between 8 and
15% among TBM patients. It presents with visual im-
pairment, which is insidious in onset and gradually progres-
sive (rarely acute onset). Vision loss is usually severe, which
may be unilateral or bilateral with impaired pupillary re-
sponse to light.> MRI with contrast is a reliable method for
diagnosis and demonstrates perichiasmal enhancement
with hypertrophy of chiasma and cisternal segments of the
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optic nerves. Confluent enhancing lesions in the suprasellar
cistern in the chiasmatic region have also been reported.3
Treatment of OCA is challenging and the response is not
satisfactory. As in CNS TB, patients with OCA should be
promptly initiated with ATT in combination with oral/IV
steroids. Other treatment modalities that have been used
with some success include pulse steroid, ITH, thalidomide,
tumor necrosis factor alpha (TNF-a) inhibitors, and micro-
surgical decompression. We did a review of literature ex-
ploring the role and efficacy of different therapeutics used in
the management of OCA. We enumerate the same in the
following.

Pulse Steroid

A Cochrane systemic review in 2016 by Prasad et al has
shown the mortality benefits of steroid in TBM, but the role
of high-dose or pulse steroid in OCA is still unexplored.®
Steroid reduces the inflammatory mediators (such as inter-
lukin-12, interferon gamma), which are responsible for OCA.
It also modulates the matrix metalloproteinase, which plays
a key role in the pathogenesis of TBM.” There are no
prospective studies or controlled trials that have looked
into the efficacy of steroid (dose and duration) in OCA.
Many authorities favors using methylprednisolone pulse
(250-1,000 mg/day) for 3 to 5 days followed by tapering
dose of steroid in OCA.2

Intrathecal Hyaluronidase

Evidence for the use of ITH in OCA has been limited to two
small case series and multiple case reports. Hyaluronidase
breaks down glucosaminidase bonds of hyaluronic acid and
other mucopolysaccharides of the extracellular matrix, thus
preventing organization of the exudates. Gourie-Devi and
Satish had use ITH as an adjuvant therapy for OCA; in the
study cohort, visual improvement was seen in three out of
seven patients.9 However, this study was done back in 1980,
where patients had received streptomycin, isoniazid, and
thiacetazone as antitubercular drugs. In a recent retrospec-
tive review published in 2020 by Samal et al, 11 patients with
OCA were given adjuvant ITH at a dose of 1,5001U once a
week for 10 weeks. Complete to partial visual improvement
was seen in all patients.'® With these promising results, the
role of ITH should further be explored in prospective ran-
domized controlled trails. Hyaluronidase is inexpensive and
an easily available drug and thus can be tried routinely as an
adjuvant in clinical settings.

Thalidomide

Thalidomide is another immune-modulating agent that has
been tried in OCA. It decreases the levels of TNF-«, which is
the key mediator in OCA, in a dose-dependent manner. An
initial randomized controlled trial on thalidomide by Schoe-
man et al was prematurely discontinued owing to serious
adverse effect and death in the thalidomide arm. This was
later attributed to the high dose of thalidomide (24 mg/kg/
day) used in the trial.'" In the subsequent years, using lower
doses of thalidomide (3-5mg/kg/day) has shown clinical
benefits in OCA. The largest cohort of such patients was
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published by van Toorn et al in 2021. Thirty-eight pediatric
patients with life-threatening CNS TB (including OCA) were
given adjunctive thalidomide therapy. Satisfactory outcome
was seen along with complete recovery of vision in all OCA
patients.'? Thalidomide could be an excellent choice for OCA
but has to be used with caution owing to its narrow thera-
peutic index and teratogenic nature. The optimal duration of
therapy is unknown and depends on clinical and radiological
response.

TNF-a Inhibitors

TNF-a inhibitors has been used in paradoxical reactions/im-
mune reconstitution inflammatory syndrome, which is re-
fractory to steroid or other immunosuppressant. The use of
infliximab (5 mg/kg, three doses) in OCA has been limited to
a handful of case reports, which have shown optimistic
response without any adverse effect.> TNF-a inhibitors
may be used with cautions in refractory cases.

Cyclophosphamide
Cyclophosphamide has been tried with success in arachnoi-
ditis involving the spinal cord and optic nerve/chiasm refrac-
tory to other modalities of treatment. In a small case series of
four patients by Goyal et al, IV cyclophosphamide was used at
adose 500 mg/m? once a month for four consecutive months.
Significant clinical and radiological responses were seen in
all patients.'* Currently, a randomized controlled trial is
underway to further explore the role cyclophosphamide in
refractory arachnoiditis in CNS-TB."®

Although these drugs have shown efficacy in the man-
agement of OCA, none of them has been rigorously tried in
controlled trials. The overall prognosis remains poor, and
without treatment, it leads to irreversible vison loss. Poor
outcome is seen when OCA is associated with multiple
cranial nerve palsy, high CSF protein, female gender, and
younger age of presentation.’ Currently, it is difficult to
voice the efficacy of one agent over another due to lack of
comparative studies, but we strongly believe that early
diagnosis and prompt initiation of therapy has a better
outcome. Selecting an agent should be based on the
clinical profile, past medical history, adverse agent of
the drug, and, most importantly, discretion of the treating
physician.

Conclusion

Presence of OCA in patients with CNS TB has a serious
therapeutic as well as prognostic implication. The treat-
ment of OCA has remained a challenge and is generally
unsatisfactory. Although steroids are most commonly used
agents, recently tried drugs such as TNF-a inhibitors and
cyclophosphamide have shown better results in nonran-
domized trials. Early detection and prompt initiation of
therapy is the key.

Ethics Approval
This study does not require ethics approval as it is a case
report. Consent has been taken from the patient directly.
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