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Clinico-pathological Conference

A young man with chronic meningitis

POSTGRADUATE INSTITUTE OF MEDICAL EDUCATION AND RESEARCH, CHANDIGARH

THE CASE
A 30-year-old man was admitted on 29 May 1995 with headache
for three months and fever for two months. Three months ago the
patient was well when he developed a severe headache, which was
mostly frontal, throbbing, continuous and associated with vomit-
ing. There was no neck pain. He subsequently developed fever
which was of mild-to-moderate grade, continuous but was occa-
sionally associated with rigors and chills. He had generalized
tonic/clonic seizures (left focal with secondary generalization)
ten days before admission. He had not recognized his relatives and
was incontinent for four days prior 10 admission. He did not speak,
and stared vacantly into space. There was no history of cranial
nerve involvement, skin rash, oedema or contact with tuberculo-
sis. He was a non-smoker and a non-alcoholic.
On examination, he was found to be very restless in bed. There

was no pallor, cyanosis, jaundice. oedema, skin rash or lymph-
adenopathy. The pulse rate was 102/minute and regular; blood
pressure 120/80 mmHg; temperature 39-40 "c.His chest, cardio-
vascular system (CVS) and abdomen were normal.
Examination of the central nervous system revealed that he

was restless, moving all his limbs spontaneously, not responding
to verbal commands but could localize painful stimuli. Signs of
meningeal irritation were strongly positive. Both pupils were
normal in size and reaction. Examination of the optic fundi
showed no papilloedema and his eye movements were normal.
The other cranial nerves were not tested. Motor system examina-
tion revealed cog-wheel rigidity of all four limbs. Thedeep tendon
jerks were increased and plantar responses were downgoing.
Investigations revealed a haemoglobin of 11.6-14 g/dl, a total

leukocyte count of 9200-18 000 per cmm with a differential
count of 70%-80% polymorphs, 15%-28% lymphocytes, 1%-
3% monocytes and 2% eosinophils. The platelet count was
normal. The erythrocyte sedimentation rate was 44-1 10 mm in
the first hour and the serum electrolytes were normal. The blood
urea was 45-103 rng/dl, creatinine 1.1-3.8 mg/dl, bilirubin 0.5-
I mg/dl, SGOT60-88 IU, SGPT 56-112 IU, alkaline phosphatase
10 KAU, serum calcium 9.9 mg/dl, serum phosphorus 4.6 mg/dl,
random blood sugar 140-180 mg/dl. The cerebrospinal fluid
(CSF) examination on two occasions showed a total cell count of
60-150 per cmm, polymorphs 6-10 and lymphocytes 90-94,
proteins 60-300 rng/dl, sugar 18-66 mg/dl with a blood sugar of
186 mg/dl. The CSF culture was negative and India Ink prepara-
tion did not show any organisms. The other tests done were: Widal
negative; blood culture negative on four occasions; routine urine
examination showed yeast cells. Chest X-ray revealed miliary
shadows 2-3 mm in size (Fig. I), which showed some resolution
a week later. CT scan of the brain revealed peri ventricular and
corona radiata hypodensity (Fig. 2) suggesting an infarct. There
was no hydrocephalus or basal exudates. The blood gases showed
respiratory alkalosis initially and metabolic acidosis thereafter.

A diagnosis of disseminated tuberculosis involving the brain
and lungs was made and the patient was put on antitubercular
(A TT) medication (rifampicin, isoniazid. pyrazinamide and
ethambutol) along with injections of dexamethasone. On 30 May

FIG I. Chest X-ray showing miliary shadows

FIG 2. CT scan showing peri ventricular and corona radiata
hypodensity
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1995 the patient had high grade fever, his sensorium deteriorated
markedly and he had persistent leukocytosis. The blood cultures
were sterile and the urine examination did not show any pus cells.
The chest X-ray did not reveal aspiration pneumonia. The patient
was then given injectable ciprofloxacin along with ATT. The liver
enzymes were persistently elevated. Rifampicin and isoniazid
were stopped and injectable streptomycin was started. A CT scan
was repeated on 5 June which did not show hydrocephalus. On
6 June, the patient passed only 50 ml of urine. A central venous
pressure (CVP) line inserted showed that the venous pressure was
30 ern of saline. Frusemide was administered intravenously and
he passed 100 ml of urine. However, his blood pressure started
falling and dopamine was started in the afternoon. His blood
pressure continued to fall and at 5.30 p.m. he had a cardiac arrest
and died.

CLINICAL DIAGNOSIS

- Disseminated tuberculosis involving the lungs and brain
- Septicaemia

DIFFERENTIAL DIAGNOSIS
DRVIVEKLAL:In 1927 Gordon Holmes stated that any neurologi-
cal exercise hinges around three important facts: (i) Is there a
lesion? (ii) where, is the lesion? and (iii) what is the lesion? To
streamline the clinical discussion I shall divide the course of this
patient into an initial chronic phase and a terminal acute phase.
The patient's history of chronic headache, fever, seizures and

subsequent development of altered sensorium points unequivo-
cally towards the probability of chronic meningitis. Headache is
attributed to meningeal irritation or raised intracranial pressure
and the presence offever favours an infective aetiology. Seizures
and alteration in the sensorium have amultifactorial aetiology, the
most common being oedema, infarcts or demyelination.
Before discussing chronic meningitis further I would exclude

conditions closely resembling chronic meningitis (Table I). Par-
tially treated pyogenic meningitis and infective endocarditis can
closely simulate the clinical syndrome of chronic meningitis.
However, inadequately treated pyogenic meningitis is character-
ized by a short history of fever and headache. The CSF picture
reveals mildly depressed glucose levels with a lymphocytic
response. The other differential diagnosis is infecti ve endocarditis
which causes neurological symptoms in 20%-40% cases. The
pathological substrate of neurological involvement is infective
emboli, single or multiple. Virulent organisms (for example
Staphylococcus aureus) cause early embolization whereas de-
layed embolization is the hallmark of Streptococcus viridans, the
neurological deficit depending on the size of the embolus. Large
emboli, which preponderate in fungal or staphylococcal
endocarditis occlude major blood vessels causing hemiplegia,
hemianopia, hemianaesthesia or posterior circulation strokes.
Small emboli are seen more often with 'viridans' endocarditis.
These cause multiple microscopic infarcts and impaired con-

TABLE1. Conditions resembling chronic meningitis

Infectious Partially treated pyogenic meningitis
Infective endocarditis

Subarachnoid haemorrhage
Brain tumour
Systemic lupus erythematosus
Subdural haematoma
Sarcoidosis

Non-infectious
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sciousness. Although the clinical picture was compatible with
infective endocarditis, the lack of antecedent cardiac symptoms
and a normal cardiac examination, make this possibility unlikely.
Vasculitis mimics chronic meningitis very closely. Primary angiitis
of the CNS occurs in the elderly and presents with headache, and
multifocal neurological deficits due to recurrent cerebral infarction.
Secondary vasculitis of the cranial vessels occurs in systemic
lupus erythematosus (SLE), polyarteritis nodosa and Wegener's
granuloma. Nervous system involvement often occurs in the
presence of florid systemic symptoms; neurological involvement
rarely antedates systemic involvement.
Thus having excluded the diagnostic fallacies, I shall discuss

the important causes of chronic meningitis. Table II shows that
both infective and non-infective diseases involve the nervous
system and cause chronic meningitis. Important causes that need
to be excluded in our setting are tubercular, fungal, cysticercus
and lymphomatous meningitis. Tubercular meningitis is the com-
monest infective cause of chronic meningitis. It is a 'hydra-
headed monster' and presents with almost any permutation of
neurological deficits. These include cranial nerve palsies, hydro-
cephalus, hemiplegia, impaired consciousness and seizures. The
CT scan shows dense exudates, meningeal enhancements and
hydrocephalus in 70%-100% of cases. The clinical and radiologi-
cal findings in our patient are perfectly compatible with a diagno-
sis of tubercular meningitis. The lack of basal exudates and
meningeal enhancement could be attributed to prior administra-
tion of ATT and steroids.
Fungal meningitis closely simulates tubercular meningitis. A

raised intracranial pressure, stroke, cranial nerve involvement and
seizures are common. Focal deficits are due to basal exudates and
vasculitis of large- and medium-sized vessels. India Ink prepara-
tion is negative in 30%-40% of patients with cryptococcal men-
ingitis. However, the latex antigen test is always positive in the
CSF. CT scan findings, as in tubercular meningitis, include the
presence of basal exudates, infarcts and hydrocephalus. In a study
comparing cryptococcal and tubercular meningitis, there was no
single diagnostic feature of either of the two. However, presence
of miliary lung shadows was only seen in tubercular meningitis.
Lymphomatous meningitis occurs in 5%-10% of patients with

lymphoma and correlates with malignant disease (it is six times
more common in high- than in low-grade tumours). However,
meningitis can be the presenting symptom of a systemic lymphoma.
Cranial nerve palsies and hemiplegia are common. The CSF may
show mild pleocytosis (around 50 cells), markedly raised proteins
and mildly reduced sugar levels.
Thus, in my opinion this patient had tubercular meningitis

because of his history, examination, miliary mottling in the lungs
and the presence of infarction on the CT scan. I feel that fungal or
lymphomatous meningitis is unlikely although these cannot be
completely excluded. The terminal phase of the disease was acute
either because of acceleration of the basic disease process leading
to complications or due to hospital-acquired sepsis.

TABLEII. Causes of chronic meningitis

Infectious
Bacterial M. tuberculosis, Nocardia
Fungal C. neoformans, Coccidioides, Candida, Histoplasma
Parasite Cysticercosis
Non-infectious
Neoplastic
Vasculitis (central nervous system, systemic)
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DR VIVEK LAL'S DIAGNOSIS

- Tuberculous meningitis

CLINICAL DISCUSSION
DR R. 1. DASH:This patient was earlier admitted to another

hospital where the first CSF examination done by a private
laboratory supported the diagnosis of tuberculous meningitis. He
was treated with adequate doses of AIT along with heavy doses
of steroids. The miliary shadows diminished within seven days
(shown on repeat chest X-ray). We would like to discuss this point
as well as to what extent the hospital admission might have
contributed to the development of fungal or bacterial septicaemia.
The treating unit might like to comment.
DRB. K. SHARMA:DrVivekLal has stuck to the basic diagnosis

we made during the patient's life although at a clinico-pathologi-
cal conference other possibilities would naturally be discussed. It
is very unlikely for miliary shadows, due to lung tuberculosis, to
disappear with just ten days of AIT and basal exudates to
disappear after two days of steroid therapy. We know from our
experience that the CT scan may miss the exudates. Both these
points are somewhat against the diagnosis of tuberculous menin-
gitis. Lymphomacould be another possibility .Type IV sarcoidosis
is possible where a hilar mass is not one of the components, but
such an acute presentation is very unlikely.
DR K. KHANDELWAL:The shadows in the lungs did not com-

pletely disappear; many persisted.
DRI. M. S. SAWHNEY:A point against tuberculous meningitis

is that despite AIT the patient's condition deteriorated and he
died. One therefore has to search for another diagnosis. The
biggest clue is the very low CSF sugar value. This occurs in four
conditions: (i) pyogenic meningitis which is very unlikely,
(ii) tuberculous meningitis, the points against which have already
been highlighed, (iii) neoplastic meningitis which also seems
unlikely because such patients have fever, the meningeal signs are
generally not marked and the spinal nerve root involvement
usually gives rise to lower motor neurone signs, and (iv) fungal
meningitis, particularly due to cryptococcal infection, which in
my opinion is the most likely diagnosis in this case.
DRS. K. JINDAL:There is evidence of mediastinal widening on

FIG3. Gross picture of coronal slice of brain showing multiple
rounded lesions at gray-white junction

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 9, NO.4, 1996

the chest X-rays. This would make malignant lymphoma causing
lymphomatous meningitis a strong possibility.
DRS. JAIN:I would keep tuberculous meningitis as the basic

diagnosis but with widespread vasculitis causing altered senso-
rium and death.
DRS. SURI:We also wondered about the mediastinal widening

on the last X-ray. However, this is a supine film and may give a
false impression of mediastinal widening. Lymph node enlarge-
ment cannot be ruled out. Miliary shadows in the lung have a wide
range of differential diagnoses including infections, miliary
oedema and neoplasms. I feel that this may be bronchopneumonia.
Considering the fact that the CT scan is not as abnormal as the
clinical condition would suggest, I would consider lymphomatous
meningitis high in my list of differential dragnoses.
DRR. 1. DASH:What about the miliary shadows being unilat-

eral?
DRS. SURI:Unilateral miliary shadows would favour miliary

oedema.

PATHOLOGICAL DISCUSSION
DRR. K. VASISHTA:A complete autopsy was performed through
midline thoracoabdominal and bitemporal incisions. The serous
cavities did not contain excess fluid.
The brain weighed 1245 g. The meninges were mildly opales-

cent and slimy; there was no thick exudate. Slicing revealed
multiple granular and focally cystic and colloid lesions varying
from 2-20 mm in diameter. These were located predominantly at
the junction of the grey and white matter (Fig. 3) though many
were present in the deeper part of the grey matter (Fig. 4). A few
smaller lesions were seen in the mid-brain and pons. The sur-
rounding brain tissue was not grossly oedematous. Microscopic
examination revealed a mucoid exudate (Fig. 5) largely present in
the depths of the sulci in the Virchow-Robin spaces as welI as
within the brain parenchyma. The inflammatory reaction varied
from a paucicellular lymphocytic response to a granulomatous
inflammation containing giant cells. Focal necrosis and a neutro-
philic response were also evident. Lying outside as well as within
the giant cells were single or groups of ovoid to round organisms
measuring approximately 1011 (Fig. 6) and surrounded by empty

FIG4. Gross picture of brain showing a large lesion in the right
putamen (arrow)
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FIG5. Large collections of rounded empty spaces representing
cryptococcus organisms with interspersed mild chronic
inflammation (H&E, x140)

FIG7. Microphotograph of cerebellar meninges showing
meningeal exudate (H&E, x140)

spaces representing a mucoid capsule typical of Cryptococcus
neoformans. Special stains revealed PAS-positive yeast-like
organisms. The capsule was stained with Alcian blue. There was
no frank invasion of the ventricular cavity and the overlying
surface meninges (Fig. 7) were focally involved. This was consis-
tent with the gross observation of the minimal external exudate.
The features in the brain were of a cryptococcal meningoenceph-
alitis.
The left and right lungs together weighed 1250 g. They were

overweight, boggy and subcrepitant. The apices were normal.
Focal consolidation was seen. Microscopic examination revealed
healing non-caseating miliary granulomas (Fig. 8) suggestive of
healing or healed cryptococcallesions. There was no evidence of
tuberculosis in the lungs or adjoining lymph nodes. Special stains
did not show bacilli or fungi. In addition, there was acute
bronchopneumonia and small haemorrhages.
The kidneys showed occasional tubular calcification and

subcapsular scarring. All the other organs were normal.
Underlying immunosuppression should be ruled out in cases
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FIG6. Cryptococcal organisms are stained black with Grocou's
stain whereas the capsules are unstained (x450)

FIG8.• Section of the lung showing a small granuloma projecting
into a bronchiole (H&E, x250)

with such fulminant cryptococcal infection but serum tested post-
mortem by ELISA formv was negative in this patient.

AUTOPSY DIAGNOSIS

- Cryptococcal meningoencephalitis
- Healed pulmonary miliary cryptococcosis

CONCLUDING DISCUSSION
DR R. 1. DASH:Thank you, Dr Vasishta. Dr Lal had also

considered cryptococcal meningitis and Dr Sawhney pointed out
that non-responsiveness to ATT was a major factor against the
diagnosis of tuberculous meningitis.
DRM. VERMA:This case again illustrates that on Wednesday

mornings when these CPCs are held, the usual maxims are thrown
to the winds. All that is miliary is not tuberculosis. In 1989, a
patient was diagnosed as having chronic meningitis, put on ATI
and steroids and sent home. One month later he presented again
and this time the CSF was teeming with cryptococci. It seems that
steroid treatment may produce a more fulminant course in cryp-
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to coccal meningitis. I would like the experts to comment on this
aspect. In that case also the India Ink preparation was reported
negative and the cytologist had picked up the cryptococci. The
experience of the interpreter may be a very important factor in
correctly diagnosing such infections. A cryptola agglutination
test is indicated along with a diligent search for organisms in all
cases of chronic meningitis.
DR S. JAIN: The CSF was examined mainly with the idea of

distinguishing tuberculosis from cryptococcus infection. One
clue was the presence of yeast cells in the urine. However, if the
India Ink preparation is negative, one may not be justified in
diagnosing cryptococcosis.
DR I. M. S. SAWHNEY:When I made the diagnosis of cryptococ-

cal meningitis, it was a retrospective diagnosis, the main clue
being non-responsiveness to ATT. During life, this diagnosis
would not have been possible when the India Ink preparation was
negative. How reliable therefore is an India Ink preparation? A
negative preparation cannot exclude the diagnosis of cryptococ-
cal meningitis since the overall positi vity rate of this is only about
50%. Dr Chakraborty can tell us about the local experience. If one
has a chronic case with slow progression, the positivity rate goes
down further whereas in rapidly progressive cases, the positivity
is enhanced. Therefore, if one is suspecting cryptococcal menin-
gitis, antigen detection by immunological tests must be carried
out.
DR A. CHAKRABORTY:Various series have reported India Ink

positivity ranging from 30%-80%. Fungal culture and detection
of antibodies in the CSF or even blood could have picked up the
infection. Generally by the time the cryptococcus reaches the
brain, the lung lesions either disappear or are in a state of
resolution as seen in this case.
DR A. K. BANERJEE:I do not perform the India Ink test myself,

but I have come to defend it strongly ..Considering its simplicity
and accuracy, this is a very useful test and should not be discarded
or discredited. What is important is where it is done and who looks
at it. The diagnosis is missed quite often during life. Some of the
cases have associated malignancy such as lymphoma whereas
others do not, as in the present case. A recent paper from the
National Institute of Mental Health and Neurological Sciences,
Bangalore has highlighted the association of cryptococcus with
AIDS.
DR J. S. CHOPRA:I do not think that lack of response to ATT

should be taken as a very strong pointer towards a non-tubercu-
lous aetiology. We see so many patients with tuberculous menin-
gitis who respond poorly and even die while on treatment.
DR R. 1. DASH:What do you think would be an adequate time

period for response to ATT before looking for another causative
agent like a fungus?
DR J. S. CHOPRA:This would be very variable. A patient who

has chronic basal exudates would take a longer time to respond to
treatment. Of the several cases of tuberculous meningitis that we
have studied, 75%-85% show vascular involvement. Many
patients would die of such vascular involvement due to brain
ischaemia.
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DR B. K. SHARMA:Unlike pyogenic meningitis one cannot
define the lack of response to treatment so easily in tuberculous
meningitis since vascular involvement and hydrocephalus do not
show a quick, predictable response. In our wards, we see so many
patients who do not respond to ATT for several weeks. Also, we
should not go away with the impression that cryptococcosis is
mainly diagnosed at autopsy. We diagnose and treat many
patients every year. Of course the importance of careful and co-
ordinated CSF examination involving the clinician, microbiolo-
gist and cytologist is imperative.
DR VIVEK LAL: I scanned three series where tuberculous

meningitis and cryptococcal meningitis were compared. The only
differentiating point stressed between the two was the presence of
miliary shadows in tuberculous meningitis. No case of cryptococ-
cal meningitis showed miliary lung shadows. The present case
enlightens us that this may not always be true.
DR K. S. CHUGH:I might also add that during immunosuppres-

sion, cryptococcal infection is common. I remember a patient who
presented with abdominal wall abscesses. The diagnosis was
made on aspiration cytology and the patient responded adequately
to fluconazole.
DR A. CHAKRABORTY:The presence of miliary shadows does

not exclude the diagnosis of cryptococcal meningitis. We have
diagnosed 70 cases since 1983. The India Ink preparation has
been important in diagnosing many of these but fungal culture and
antibody detection may be required in some cases.
DR A. K. BANERJEE:There was no cerebral infarction in this

case. There were large granulomas in the basal ganglia which may
have been interpreted as infarcts.
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