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Pyogenic meningitis

CSF Findings in spinal tap




Clinical Features







This axial nonenhanced
computed tomography
scan shows mild
ventriculomegaly and
sulcal effacement

Acute bacterial meningitis.
This axial T2-weighted
magnetic resonance image
shows only mild
ventriculomegaly.

This contrast-
enhanced, axial T1-
weighted magnetic
resonance image shows
leptomeningeal
enhancement (arrows).













Bacterial:

Fungal:




Immunocompromised

HIV-positive

Corticosteroids or other immunosuppressive agents
Bone marrow or organ transplantation

Lymphoma

- patient from an endemic are
- very low CSF glucose level
- cranial nerves defects

rculosis

Confirm by CSF PCR and
culture for M.tuberculosis

Abbreviations: PCR: polymerase chain reaction
CSF: cerebral spinal fluid

- contact with birds
- very low C5F glucose

rptocoocosis

Confirm by India ink
staining, cryptococcal
antigen and culture of CSF

- HIV + — Mucocutaneons lesions or skin rash
- History of syphilis
- Cranial nerves defects

Meurosyphilis - HIV - EBY
- VEZV - CMV
- H3V - polyomavirus JC

Confirm by positive Confirm by PCR
C5F and serum
serology

CMV: cytomegalovirus EBV: Epstein Barr virus
HSY: herpes simplex virus VEZV: varicella zoster virus




t‘-.'un-immunm:umpmmiscd

absence of fever exposure to unpasteurized tick bites associated systemic chronic intractable
cranial or spinal defects milk products erythema migrans manifestations: headache and mild
typical brain MRI contact with farm animals arthritis - oral and genital ulcerations meningeal signs
known underlying relapsing fever — iridocyclitis

malignancy - dry eye and mouth

— skin rash

— arthritis

- serositis

Neoplastic meningitis Listeriosis granulomatous
Brucellosis {ondulent fever) CNS angiitis

Cytologic examination blood and CSF coltures - serology Beheet's disease Meningeal biopsy

of m ultiple C5SF specimens serology - PMCR Sjogren’s andmmc
PCR SLE

Sarcoid meningitis

Anto-antibodies
Biopsy
Abbreviations: SLE: systemic lupus erythematosus CN3: central nervous system
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Brain Abscess CT and MRI

Intra-axial mass, located in the posterior left
frontal lobe, in the superior frontal gyrus just
anterior to the precentral gyrus. There is
surrounding vasogenic edema, which expands
the left precentral gyrus. Mass shows a well-
defined rim on MR, somewhat

irregular, consistent with a capsule. Central
portion shows pronounced diffusion
restriction.










CSFin TB

* There is only a moderate increase in cellularity

of the CSF (pleocytosis) made up of mononuclear
cells, or a mixture of PMNs and mononuclear cells

* The protein level is elevated

* The glucose content typically is moderately
reduced or normal




B Meningitis

Contrast-enhanced computed

tomography (CT) scanin a Contrast-enhanced computed
patient with tuberculous tomography (CT) scan of a child
meningitis demonstrating with tuberculous meningitis
marked enhancement in the demonstrating acute

basal cistern and hydrocephalus and meningeal
meninges, with dilatation of enhancement.

the ventricles.




Fungal infection

» Candida albicans, Mucor, Aspergillus fumigatus,
and Crypfococcus neoformans are the most
common fungi that can cause encephalitis

» Parenchymal invasion, usually in the form of
granulomas or abscesses

- often coexists with a meningitis




Cryptococcal meningitis

— Observed often in association with AIDS. It can be
fulminant and fatal in as little as 2 weeks, or indolent,
or it can evolve over months or years




Fungal Infections

On MR images, widened perivascular spaces appear as multiple, bilateral, small round-to-
oval lesions in the basal ganglia and midbrain. These show slightly higher signal than
cerebrospinal fluid on TIW images and high signal on T2W images.




Toxoplasma
abscesses in the

putamen and
thalamus (multiple
abscesses in gray
maftter




Toxoplasma
pseudocyst with
bradyzoites
highlighted by
immunostaining

Free tachyzoites

demonstrated by

immunostaining




CNS Toxoplasmosis

* CT- The typical lesion is an hypodense focal
area with ring contrast-enhancement and




Nonenhanced T1l-weighted images in a
patient infected with human
immunodeficiency virus and cerebral
toxoplasmosis. These images show
hypointense, asymmetrical, bilateral
periventricular/basal ganglial lesions.

T1-weighted axial gadolinium-enhanced
magnetic resonance images. These images
show 2 complex, ring-enhancing lesions in the
basal ganglia on the right, with surrounding
notable white matter edema. This appearance
is typical of central nervous system
toxoplasmosis, which has the propensity for
involvement of the basal ganglia.







* The most common cause of encephalitis

* Almost invariably associated with meningeal inflammation

* General features:
* Perivascular inflammatory infiltrates(mononuclear cells)
* Microglial nodules

* |Inclusion bodies







Viral Encephalitis

Brain imaging is frequently normal in viral encephalitis. Occasionally, nonspecific changes consist
of either sulcal effacement (H) (thin arrow), compared with normal sulcal spaces (thick arrow); or
increased signal () (arrow), reflecting increased water content in the mildly swollen brain of the
same patient

These changes developed in a patient with probable enterovirus encephalitis but can be produced
by many viruses, as well as after head injury and in various metabolic encephalopathies.







99
—
”_
<
I
Q
L)
O
<
L
e
<
o
>




Herpes simplex virus encephalitis

. Abnormal signal and edema in the left temporal lobe (short bottom arrow), insula
(long arrow) and cingulate gyrus (arrowhead), sparing deep nuclear structures with
mass effect compressing the left lateral ventricle and uncal herniation; also not
increased signal in the right inferomedial temporal lobe (short bottom arrow) and
insular cortex (long arrow).













HIV infection of CNS

B/

« Characteristic abnormalities are brain atrophy and diffuse
white matter attenuation







JCV infection- PMLE

-l

Progressive Multifocal Leuco Encephalopathy

Typical multifocal and confluent subcortical nonenhancing white matter hyperintensities extending

to the cortical gray matter.
















SPORADIC

PRION
DISEASE

PrP¢
(Normal)

(Abnormal
conformation)

INHERITED
PRION
DISEASE

(Mutant with normal
conformation)

Transmission
of PrPSC to
a new host

TRANSMITTED
PRION
DISEASE

=

SPONGIFORM ENCEPHALOPATHY










This test is
not very sensitive (~50%) or specific (e.g., caused by subacute

and acute neuronal injury, as in encephalitis, stroke, vasculitis
and paraneoplastic limbic encephalitis).

in the cerebral cortex and
basal ganglia are fairly common in this disease, much more
common than the classic EEG abnormality of diffuse delta
slowing and periodic sharp waves.







Fig. 1 T2-Weighted (A),
FLAIR (B), PD-Weighted
(C) and DW (D)
sequences of a patient with
autopsy-proven sCJD. The
MRI was rated

as ‘typical for sCJD’ by all
three observers. Scans
show high signal in the
caudate nucleus and
putamen bilaterally. In the
DW sequence (D) a
predominance of the right
striatum and additionally
Increased signal in the
right frontal and insular
cortex is discernible.




THE END




Nonenhanced CT scan of
the brain demonstrates
the multiple calcified
lesions of inactive
parenchymal
neurocysticercosis

Enhanced CT scan of the brain in a
patient with neurocysticercosis
demonstrates a live cyst with a
minimally enhancing wall and an
eccentric hyperattenuating scolex.







44 year old lady with

acute fever/confusion
* She was a healthy and a teacher before this. She went

camping on a riverside 2 weeks prior to admission and got
multiple mosquito bites there. Due to fever and mild
headache 5 days ago, she was admitted to a local
hospital. CSF had 15 WBC. West Nile virus antibodies
were sent, and a brain CT was read as “negative”. She
began exhibiting memory loss 3 days ago.




Continued

¢ According to the patient’s husband, after 4 days of work-
up, nothing particular could be found. She was sent here.

? Neurology was consulted to see this “aphasic” lady with
suspected “stroke”.




Continued

On exam, she was awake but totally disoriented to time, person
and place. Her temperature was 39 C. She could not spell
world. She understood simple commands only (e.g., raise you
hand), could not repeat, and could not name simple obijects.

She did not have weakness and could walk with supervision.




What Is your diagnosis?




