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Clinico- Pathological Conference

Young man with fever, hepatomegaly, pleural effusion
and encephalopathy

ALL INDIA INSTITUTE OF MEDICAL SCIENCES
NEW DELHI

THE CASE
This 22-year-old male factory worker was unwell for 3
months before admission to the All India Institute of
Medical Sciences (AIIMS) on 4 March 1988. In early
January 1988, he developed a low grade continuous fever,
without chills, rigors or any localizing symptoms, and
attended the medical outpatient department (OPD) of
the AIIMS. After a chest X-ray a pleural effusion was
detected. His condition improved after anti-tubercular
chemotherapy was begun, but the treatment was discon-
tinued after 20 days because he developed jaundice.

On 28 February, five days before admission, he had a
sudden, severe, bursting and generalized headache
associated with nausea and vomiting. Two days before
admission he became uncommunicative, incoherent,
occasionally abusive, and was unable to recognize even
his close relatives. There was no history of convulsions,
focal neurological symptoms, neck retraction, chronic
otitis media, skin rashes, subcutaneous nodules or head
injury.

Examination at the time of admission revealed a young
man of average build who was febrile (38°C). His pulse
rate was 90/min, regular and of good volume, blood
pressure 110/90 mm Hg and respiratory rate 20/min and
regular. He showed no signs of jaundice, cyanosis, lymph-
adenopathy, subcutaneous nodules or a skin rash.
Abdominal examination revealed liver enlargement 2 cm
below the right costal margin. The liver surface was
smooth and it was firm and not tender. No other lump was
palpable and there was no ascites. Examination of the
central nervous system revealed that the patient was rest-
less, irritable, resented examination, could be coaxed to
speak but his answers made no sense. He was disoriented
for time, place and person. His pupils were normal in size
and reacted to light. The fundus examination was normal,
the extraocular movements were of full range, the corneal
reflexes were normal bilaterally, there was no facial weak-
ness and the IX, X, XI and XII cranial nerves were normal.
He was moving all his limbs equally and there was no
abnormal posturing. The deep tendon jerks were symmetri-
cally brisk and the plantar response was flexor. He
responded to painful stimuli by withdrawal and there
were no signs of meningeal irritation. The skull and spine
were normal as were the cardiovascular and respiratory
systems.

On the day of admission his haemoglobin was 11.4 gldl,
the total leucocyte count 10900/cu mm, random blood

sugar 107 mg/dl, blood urea 33 mg/dl, serum Na" 140
mEq/L and the serum K+ 3.2 mEqlL. A diagnostic lumbar
puncture done on the day of admission showed that the
cerebrospinal fluid (CSF) was clear, contained 2lympho-
cytes per cu mm, and globulins were present. The CSF
glucose content was 55mg/dl (a simultaneous blood glucose
measurement was 107 mg/dl) and the protein content was
60 mg/dl. The CSF culture was sterile, the India ink pre-
paration was normal, the ELISA test for cysticercosis was
negative and a smear of the sediment did not reveal any
acid-fast bacilli. An X-ray of the chest done on the day of
admission showed obliteration of the right costophrenic
angle, suggesting a right pleural effusion. The rest of the
lung parenchyma appeared normal. The X-ray of the skull
was normal and a contrast enhanced CT scan showed a
normal fourth ventricle and basal cisterns. There was a
low attenuating lesion in the left frontal lobe and there
were two high attenuating lesions in the right paraven-
tricular region and right occipital lobe, caused perhaps by
calcification.

After admission the patient was treated with parenteral
dexamethasone 4 mg four hourly, frusemide 40mg once a
day, praziquantel500 mg twice a day and isonicotinic acid
hydrazide (INH) 300 mg once a day. Over the following
two weeks he improved slowly, started complaining of
headache and became more oriented to place and person.
However, on the fourteenth hospital day he stopped
speaking, became restless, irritable and incontinent.
There were no convulsions prior to the deterioration in his
condition nor did he develop any focal neurological or
meningeal signs. An enhanced CT scan was repeated the
following day which revealed that the low attenuating
lesion in the frontal lobe had markedly increased in size
and extended to the caudate nucleus (Fig. 1). The other
two high attenuating lesions were still present (Fig. 2).
The Sylvian fissure seen clearly on the previous scan now
seemed to have been obliterated by tissue of high
attenuating value (Fig. 1). The fourth ventricle and basal
cisterns remained normal.

On the nineteenth hospital day rifampicin was added in
a dose of 450 mg once a day. The CSF examined at that

. time showed grossly turbid fluid with 900 leucocytes per
cu mm, (66% polymorphs and 34% lymphocytes). The
CSF sugar content was 44 mg/dl (simultaneous blood
sugar 409 mgldl-the patient on intravenous glucose), the
protein content was 100 mg/dl, globulins were present,
Gram's stain and the India ink preparation were negative
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FIG. 1. CT scan showinghigh attenuation in the left Sylvian
fissureand lowattenuation in the left caudate nucleus.

and the latex agglutination test was negative for Neisseria,
Pneumococci and H. inJluenzae. The patient's condition
deteriorated steadily and he died the same day.

CLINICAL DIAGNOSIS

1. Tubercular meningitis
2. Cysticercosis of the brain

DIFFERENTIAL DIAGNOSIS
DRD. D. S. KULPATl:This 22-year-old man had presented
to the medical OPD with fever. The initial diagnosis on
the basis of a chest X-ray was pleural effusion possibly due
to tuberculosis. He was started on anti-tubercular treat-
ment which was stopped three weeks later because he
developed jaundice. Three months after attending the
medical OPD he was admitted with fever, an aitered sen-
sorium, and an enlarged liver. The investigations revealed
a marginally elevated alkaline phosphatase. His clinical
course showed an initial improvement after starting
therapy followed by a rapid deterioration and death. The
CSF examination on the day of his death showed features
of pyogenic meningitis.

A febrile illness in a young individual with.pleural effu-
sion can be caused either by infection, collagen vascular
disorders or malignancy. In a study on patients with
exudative pleural effusion all of whom had pleural biopsies,
I have observed that 70% of these were caused by tuber-
culosis. The possibility of collagen vascular disease is
remote because: (1) mainly females are afflicted, (2)
pleural effusion has not been described as a presenting
sign in an Indian series, (3) this patient had no history of
joint pains and (4) patients with collagen vascular disease
usually die from renal failure rather than from an infective
neurological illness. The possibility of a malignant lesion
is also unlikely as fever and pleural effusion are not its
usual presenting features. Most cases of lymphomas present
with large mediastinal masses. It is also rare for metastatic
malignancy to present with pleural effusion without lung
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FIG. 2. CT scan showinghigh attenuating lesion in the right
parietal and frontal lobes.

parenchymal lesions or mediastinal involvement.
Besides tuberculosis and subdiaphragmatic infection,

very few infections result in pleural effusion without a pul-
monary parenchymal infiltrate. This patient did receive
anti-tubercular treatment which was discontinued after
three weeks when he developed jaundice. However, it is
not clear whether this jaundice was drug induced or
caused by the disease.

The treating unit considered two possibilities. Though it
was simple to explain the hepatomegaly, fever and pleural
effusion to be the result of tuberculous infection, there are
many points against such a diagnosis:

1. Tuberculomas in the brain parenchyma are seen on CT
scan as markedly contrast enhancing discs or rings with
surrounding oedema. In this case low and high
attenuating lesions were seen with no ring enhance-
ment. Bhargava and Tandon I have shown that ring
enhancement is present in most cases.

2. While the patient was on INH the lesion increased in
size and the second CT scan 15 days later showed a
mass which is against the diagnosis of tuberculosis.

3. Patients with intracerebral tuberculomas usually pre-
sent with focal neurological deficit and convulsions
which this patient did not have.

4. It is unlikely that he had meningeal tuberculosis
because there were no signs of meningeal irritation,
CSF examination at the time of admission was normal
and the CT scan showed no evidence of basal cistern
obliteration, basal meningeal involvement or hydro-
cephalus.

5. The result of the second CSF examination ismore con-
sistent with pyogenic meningitis than tubercular
meningitis.

6. Cranial nerve palsies are usually present in patients
with meningeal tuberculosis but were absent in this
case.
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The second diagnosis of cysticercosis cannot be
endorsed because of the following reasons:
1. The CTscan of the brain did not show the disease to be

widespread enough though there were areas of calcifi-
cation.

2. Convulsions, which are a presenting feature in 60% to
70% of patients with cysticercosis, were absent in this
patient:

3. The ELISA test for cysticercosis is positive in 80% to
90% of cases but was negative in this case.

4. The symptoms of 85% t090% of patients with cysticer-
cosis worsen after treatment- with praziquantel but
showed improvement in this patient.

5. This patient's CSF showed polymorphonuclear
pleocytosis while in cysticercosis there is a mild
increase in lymphocytes.

6. Cysticercosis cannot explain hepatosplenomegaly,
.pleural effusion and an elevated alkaline phosphatase.

It is unlikely that a neoplastic process would have
caused this patient's problems. Gliomas, the common
primary malignant tumours of the brain, present as focal
space occupying lesions. The CT scan of this patient does
not suggest such a lesion. Except for medulloblastomas,
malignant brain lesions usually do not metastasize.> In
primary lymphomas of the brain and meningeal carcino-
matosis the CSF contains mainly lymphocytes. Metastases
from visceral malignancies can present in a similar fashion
but the CSF cells are also predominantly lymphocytes.

We are thus left with the possibility of an infectious
cause for this patient's clinical features. Of the bacterial
infections, Listeria monocytogenes which occurs in
immunocompromised hosts can affect the brain and give
rise to a picture of meningitis, focal encephalitis or brain
abscess. Severe infections are known to result in a raised
alkaline phosphatase, hepatomegaly and pleural effusion
without pulmonary infiltration. However, the immune
status of this young man was normal.

Viral infections usually do not kill a patient in such a
short time but a progressive multifocal leucoence-
phalopathy can present as a low attenuating, non-contrast
enhancing lesion on a CT scan.

Of the fungal infections, cryptococcus and candida
affect immunocompromised hosts while aspergillus
occurs secondary to pulmonary aspergillosis. This patient
was not immunocompromised and did not have pulmonary
aspergillosis.

Could this be a case of protozoal infection? Toxoplasma
can cause cerebral calcification, meningoencephalitis,
chorioretinitis, fever, hepatomegaly and a raised alkaline
phosphatase. However, toxoplasma occurs in an immuno-
compromised host, the CSF cells are predominantly
lymphocytic and the CT scan shows features that are simi-
lar to those of a brain abscess.

I have seen a case of filarial pleural effusion with clinical
features of meningoencephalitis where the CT scan showed
a small enhancing ring lesion in the brain.

Finally, there is the possibility of Entamoeba histolytica
infestation. It will explain the liver enlargement, fever,
raised alkaline phosphatase, pleural effusion, the
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encephalopathy and the CT scan and CSF alterations. It
is said that the combination of pleural effusion,
hepatomegaly and brain affliction should lead to a strong
suspicion of amoebiasis.' Amoebic infection affects the
central nervous system in two ways. The first is by metas-
tasis from the liver. The brain is involved in about 3% of
patients with amoebic liver abscess. The usual mode of
presentation is long-standing manifestations of liver and
lung infection with sudden involvement of the central
nervous system.

The second is primary amoebic meningoencephalitis
which is caused mostly by the sp. Acanthamoeba, Naegleria
and Hartmanella. The usual route of infection is by
inhalation through the cribriform plate of the skull. The
clinical presentation is with fever and signs of menin-
goencephalitis. On examination of the CSF there is
polymorphonuclear pleocytosis and free-living amoebae
can be seen in the fluid.

DR KULPATI'S DIAGNOSIS

Meningoencephalitis of infective aetiology, probably
amoebic (either primary or secondary).

CLINICAL DISCUSSION
DR S. SALUJA:Various features of this case are consis-

tent with the diagnosis of cysticercosis. The serology may
be negative in many cases. The fatal result and CSF picture
may have been caused by praziquantel therapy.

DRKULPATI:But patients with cysticercosis deteriorate
at the start of therapy.

DR M. BEHARI(Treating Physician): After an initial
examination of the patient we considered two possiblities-
tuberculosis and cysticercosis. The CSF picture did not
support tubercular meningitis and the CT scan showed
high attenuating lesions surrounded by low attenuating
areas. We therefore treated him for cysticercosis. As he
also had a pleural effusion and we would be giving him
large doses of steroids we decided to start him on anti-
tubercular therapy. Although there was an initial
improvement, his condition deteriorated. A second CSF
examination suggested pyogenic meningitis. It was
thought that infection may have been introduced during
the first lumbar puncture and therefore treatment for
pyogenic meningitis was started but the patient died the
same day.

PATHOLOGICAL DISCUSSION
DR S. Roy: A limited autopsy could be performed as
permission was obtained to remove only the brain. Mac-
roscopically the brain showed a massive subarachnoid
haemorrhage especially on the left side in the basal region
and in the Sylvian fissure. A ruptured aneurysm (Fig. 3)
measuring 2 x 2 x 1 em was seen on the left side at the
junction of the middle cerebral and internal carotid
arteries. There was a massive haemorrhagic infarction
involving the frontal, parietal, a part of the temporal lobe
and the basal ganglia on the left side (Fig. 4). Grossly,
there was no evidence of meningitis. On microscopy,
however, there was meningitis in the basal region with
varying degrees of vasculitis. The inflammatory cells were
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FIG.3. Dissected circle of Willis, showing ruptured aneurysm
at the junction of the left internal carotid and middle cerebral
arteries.

FIG. 4. Coronal slices through brain showing extensive
haemorrhagic infarction in the left side of the brain.

FIG.5. Microscopic section through an area of ofthe aneurysm
showing necrosed arterial wall, thrombus inside the wall,
disrupted elastic lamina and tuberculous granulation tissue
outside the artery (Elastic stain).
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mainly polymorphs and macrophages. Although there
were no well-defined granulomas the associated vasculitis
suggested tuberculosis (Fig. 5). An acid-fast stain
revealed large numbers of acid-fast bacilli in both the
inflammatory infiltrate of the meninges and in the wall of
the blood vessels which showed vasculitis. A section
through the pons showed a tuberculoma.

AUTOPSY DIAGNOSIS
- Tuberculous meningoencephalitis with arteritis and
aneurysm in the circle of Willis.
-Ruptured aneurysm leading to massive subarachnoid
haemorrhage.
-Massive haemorrhagic infarction in the left cerebral
hemisphere.

CONCLUDING DISCUSSION
DR S. Roy: In meningeal tuberculosis, one of the major
changes is vasculitis. The terminal part of the internal
carotid artery and the proximal 2 ern of the middle cerebral
artery in the Sylvian fissure are the most commonly
involved.' Thrombus formation in the involved vessels
can result in haemorrhagic infarcts in the distribution of
the artery. 6 Severe haemorrhage is a rare complication of
tubercular arteritis. This is mediated by destruction of the
vessel wall leading to its rupture. Aneurysm formation, as
observed in this case is very rare. Smaller extravasations
are probably more common." In a careful review of the
literature we failed to find any reported case of aneurysm
in tuberculous meningitis.
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