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Many of the symptoms, signs, and sequelae of tubercular 
meningitis (TBM) are the result of an immunologically directed 
inß ammatory reaction to the infection.[1] Bacilli implanted to 
the meninges or brain parenchyma, result in the formation of 
small lesions (Rich foci). The location of the expanding Rich 
focus determines the type of involvement. Tubercles rupturing 
into the subarachnoid space cause meningitis. Those deeper 
in the brain parenchyma cause tuberculomas or abscesses. In 
addition, TBM may result in arachnoiditis and infarction.[2,3] 
While these lesions usually resolve following antitubercular 
therapy (ATT), clinical deterioration may occur in spite of 
recovery from meningitis. This worsening in neuro-tuberculosis 
has been att ributed to a paradoxical response and may occur 
within days and even one year aft er starting chemotherapy 
despite regular, standard ATT.[4,5] This case is unusual in having  
an ophthalmic complication as part of a paradoxical reaction 
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Paradoxical reaction in tubercular 
meningitis resulting in involvement 
of optic radiation

Parveen K Monga, Upreet Dhaliwal

A 25-year-old woman was diagnosed to have tubercular 
meningitis (TBM) with a right parietal infarct. She responded 
well to four-drug anti-tubercular treatment (ATT), systemic 
steroids and pyridoxine. Steroids were tapered off  in one and 
a half months; she was put on two-drug ATT aft er two months. 
Six months aft er initial diagnosis she presented with sudden, 
bilateral visual loss. Vision was 3/200 with aff erent pupillary 
defect and un-recordable Þ eld in the right eye; vision was 20/60 
in the left  eye, pupillary reaction was sluggish and the Þ eld 
showed a temporal hemianopia. On reintroduction of systemic 
corticosteroids vision improved (20/120 in right eye and 20/30 in  
left  eye) within three days; the Þ eld defects improved sequentially 
to a left  homonymous hemianopia, then a left  homonymous 
inferior quadrantonopia. A diagnosis of TBM, on treatment, with 
bilateral optic neuritis, and right optic radiation involvement was 
made. Since the patient had been off  ethambutol for four months, 
the optic neuritis and optic radiation lesion were att ributed to 
a paradoxical reaction to tubercular allergen, corroborated by 
prompt recovery in response to corticosteroids. This is the Þ rst 
report of optic radiation involvement in a paradoxical reaction in 
neuro-tuberculosis in a young adult.   
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and presented to an ophthalmologist. Ophthalmologists must 
be aware of the occurrence of such reactions.

Case Report
A 25-year-old woman presented to the ophthalmology 
outpatient department with acute, marked loss of vision in both 
eyes over the last seven days. She had been well seven months 
earlier when she developed high-grade fever with chills and 
rigors associated with headache and vomiting. At that time she 
was seven months pregnant. She took treatment from a local 
practitioner without lasting relief. A month later she noticed 
reduced fetal movements for which she was brought to this 
hospital. Her blood pressure (BP) was 160/110 mm Hg and she 
had fetal distress for which emergency lower section caesarian 
section was done and a live neonate delivered.

The patient developed altered sensorium the next day; BP 
was 160/108 mm Hg, pupils were recorded as being semi-
dilated, reacting sluggishly. The right plantar reflex was 
extensor, left  plantar was ß exor and she had left  lateral rectus 
palsy. No ophthalmologist examined her at that time, so the 
precise visual function is unknown. Cerebrospinal ß uid (CSF) 
cytology revealed a total leukocyte count of 35 cells/µL, 80% 
were lymphocytes; protein level was 11.1 mg/dL and glucose 
34.2 mg/dL. Computed tomography (CT) scan of the brain 
showed an ill-deÞ ned hypodense lesion in the right parietal 
region suggestive of cortical infarct [Fig. 1]. CSF spaces, cerebral 
hemispheres, cerebellum and brainstem were normal. Chest 
radiogram was normal; she was HIV negative. Based on the 
history, clinical features, CSF and CT scan Þ ndings, a diagnosis 
of TBM with parietal infarction was made. She was started on 
standard four-drug ATT (tablets rifampicin 600 mg once daily, 
Isoniazid 450 mg once daily, pyrazinamide 1.5 g once daily 
and ethambutol 800 mg once daily), along with prednisolone 
1 mg/kg/day, pyridoxine and antihypertensive drugs. During 
this period, apart from diplopia on left  gaze, she had no visual 
symptoms and did not seek ophthalmic evaluation. Thus, 
the precise visual function at this time also is unknown. As 
response to treatment was satisfactory, corticosteroids were 

Figure 1: CT scan of the brain in a patient with TBM. Image shows 
an ill-deÞ ned hypodense lesion in the right parietal region (arrow) 
suggestive of infarction
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tapered off  in one and a half months and she was put on two-
drug ATT (tablets rifampicin 600 mg once daily and Isoniazid 
450 mg once daily) aft er two months.

Four months aft er stopping corticosteroids she developed 
visual symptoms, for which she presented to us. At that time 
she had best corrected visual acuity (BCVA) of 3/200 in the 
right eye, with a marked relative aff erent pupillary defect, mild 
temporal pallor of the optic disc with narrowed arteries, and 
un-recordable patt ern reversal visually evoked potential (VEP) 
and visual Þ eld. BCVA was 20/60 in the left  eye, with a mild 
aff erent pupillary defect, and normal optic disc with narrowed 
arteries. VEP was subnormal (latency 96 ms, amplitude 0.977 µV 
of wave p100), and visual Þ eld revealed temporal hemianopia 
(Fig. 2a; measured using the Humphrey Field Analyzer and 
SITA program; Carl Zeiss Meditec; Carl Zeiss India Private 
Limited, Bangalore, India). Ocular movements were normal. A 
repeat CT scan of the brain was requested but was refused by 
the patient due to Þ nancial reasons. Blood pressure was normal. 
She was started on oral prednisolone 1 mg/kg/day, to be tapered 
gradually, while two-drug ATT was continued.

BCVA improved within three days to 20/120 in the right 
eye and 20/30 in the left  eye; and within Þ ve days to 20/30 
in both eyes. Visual Þ elds improved to a left  homonymous 
hemianopia. Three weeks aft er starting prednisolone, visual 
Þ elds improved further leaving a residual left  homonymous 
inferior quadrantanopia [Fig. 2b]. Repeat VEP, one month aft er 
starting prednisolone showed latency 116 ms and amplitude 
2.03µV in the right eye; latency was 93.6 ms and amplitude 
1.88 µV in the left  eye. Pupillary reactions were normal, but 
the fundus picture was unchanged.

Two months aft er presentation vision was 20/20 in both 
eyes; visual Þ elds showed only mild restriction in left  halves 
[Fig. 2c]; VEP latency was 112 ms and amplitude 4.31µV in 
the right eye, and 98 ms and 7.5 µV in the left . Two months 
later oral corticosteroids and ATT were stopped. Her vision 
was maintained at 20/20 in both eyes eight months aft er Þ rst 
presenting to us.

Discussion
Expansion of a tuberculoma or development of multiple new 
brain lesions during treatment of TBM, though uncommon, 
has been reported in the literature and is called a paradoxical 
response.[6-9] It is possibly due to a Type IV hypersensitivity 
reaction developing within the initial lesion and resulting in 
cerebral vasculitis, infarction, and edema.[10] Clinicians may 
experience diffi  culty in diff erentiating a paradoxical reaction 
from a drug resistance or relapse of the disease. A combination 
of awareness of their occurrence, clinical judgment, and regular 
follow-up are essential for diagnosis.[5-9] There is also a need to 
report their occurrence so as to chronicle the entire spectrum. 

The ATT regime prescribed for this patient had a lower dose 
of Ethambutol (800 mg versus 1200 mg) than that recommended 
by the Revised National Tuberculosis Control Program.[11] 
Despite the lower dose she recovered well. Even when she 
developed ophthalmic signs aft er six months of ATT, there was 
no worsening of the systemic condition. Thus, she presented to 
an ophthalmologist rather than to a physician. She developed 
bilateral optic neuritis despite being off  ethambutol, giving a 
clue to the immunological nature of the condition. The right 

parietal region had earlier revealed an infarction; presumably 
enhanced immunity caused an enlargement of the initial lesion 
resulting in involvement of the optic radiation. Resolution of 
the optic neuritis in response to corticosteroids unmasked the 
involvement of the optic radiation. 

Ophthalmologists and physicians alike must recognize 
the occurrence of paradoxical reactions to avoid labeling 
the case as a new or resistant infection. The treatment of 
the primary disease should continue, corticosteroids being 
added or their dose enhanced. The rationale behind the use of 
adjuvant corticosteroids lies in reducing the harmful eff ects 
of inß ammation as the antibiotics kill the organisms. The 

Figure 2: Successive Humphrey visual Þ elds showing the resolving 
left homonymous Þ eld defect. The Þ rst Þ eld (a) was inadvertently 
measured using the SITA program; for uniformity, follow-up Þ elds (b 
and c) were repeated using the same algorithm. The Þ rst Þ eld at a) was 
assessed prior to treatment of the paradoxical reaction; the Þ elds at 
b) and c) were assessed at three weeks and two months after starting 
oral corticosteroid therapy



improvement seen with steroid therapy of paradoxical reaction 
in neuro-tuberculosis may be due to a reduction in cerebral 
edema and/or to a direct anti-inß ammatory mechanism on the 
cerebral vasculature.[1,2] 

This case is the Þ rst report of visual pathway involvement in 
a patient with a paradoxical reaction. It underscores the need 
for ophthalmologists to be aware of the occurrence of such 
reactions in neuro-tuberculosis; patients may present to them 
rather than to the treating physician. 
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Gains beyond cosmesis: Recovery of 
fusion and stereopsis in adults with 
longstanding strabismus following 
successful surgical realignment

Tarannum Fatima, Abadan K Amitava, 
Saba Siddiqui, Mohammad Ashraf

We evaluated recovery of binocularity in 15 chronically 
strabismic, non-fusing (with neutralizing prisms) adults 
following successful surgical alignment. We included ≥12-year-
olds, with best corrected visual acuity (BCVA) ≥20/60, and 
excluded those with: anisoacuity >2 lines-Snellen; failed 
realignment judged by >10 prism diopters (PD) horizontal and 
>4 PD vertical. Six-week outcomes were: fusion by Worth Four-
Dots (WFDT) and Bagolini striated glasses (BSG) and stereopsis 
by Titmus test and the Netherlands organisation for applied 
scientiÞ c research (TNO) test. Baseline data in medians (range): 
age 18 (12-40) years, strabismus 45 (19-95) PD, duration 14 (0.5-
24) years, 12 females; 12 exotropes, three esotropes; visual acuity 
was 20/20 in 10, while none had BCVA <20/60. Postoperative 

strabismus measured 6 PD (range:0-10). By six weeks none 
suppressed: WFDT Þ ndings showed eight fused at distance 
and 13 at near; and on BSG Þ gures were 10 and 13 respectively. 
Stereopsis was demonstrated by 13 on Titmus and by 10 on 
TNO tests.  It is concluded that longstanding strabismic adults 
with good vision can recover fusion and stereopsis following 
successful squint surgery.   
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Apart from cosmesis, adults undergoing strabismus surgery 
stand to gain from recovery of fusion, stereopsis, expanded 
Þ eld (in esotropia), elimination of torticollis, bett er psychosocial 
functioning and enhanced job opportunities.[1] Factors 
adversely aff ecting recovery of stereopsis are visual acuity 
(VA) <20/60 due to any cause, optic neuritis, anisometropia and 
strabismus. Earlier, surgery was considered beneÞ cial provided 
patients had good VA and achieved successful alignment. 
Subsequent reports[2-3] indicated recovery of some fusion[4-5] 

and stereopsis even in those who had strabismus onset before 
visual maturity (<nine years).[6] SigniÞ cant factors predictive of 
postoperative fusion were the absence of previous surgery, VA 
≥20/40, and normal retinal correspondence in exotropes and 
fusion during prism adaptation, absence of infantile esotropia, 
and an increase in vertical deviation in esotropes. Duration of 
misalignment did not predict the recovery of stereoacuity. [7] 
In acquired strabismus, better stereopsis was achieved if 
misalignment was of <12 months although patients with longer 
duration did demonstrate fusion and stereopsis.[8-9]

The aim of the study was to assess the recovery of fusion and 
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