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Answer

1. (I)A left parietal cystic tumor, surrounded by
cerebral edema, showing ring enhancement
following contrast administration (B)

(II)C, D DWI and ADC sequences show  High
DWI and low ADC (600 × 10"6 mm2 s”1, arrow)
throughout the lesion

2. Cerebral abscess

3. Differentials: primary necrotic tumours,
tuberculoma,  cerebral  metastases.

4. MRS shows (E,F) high lipid as well as the presence
of amino acid, acetate  and succinate peaks .

5. These characteristic MRS findings in combination
with the very low ADC are diagnostic of abscess.

6. Diagnosis was confirmed on aspiration

Discussion:

• Cerebral abscesses account for 1–8% of intracranial
mass lesions 1. Diagnosis can be challenging as
abscesses on conventional imaging can mimic
primary necrotic tumours and metastases. By
using MRS and DWI, the sensitivity/specificity for
diagnosis is up to 100% 2, 3.

• Multiparametric MRI features of abscess are
uniformly low ADC due to the higher viscosity of
fluid. The ADC values are typically less than 700 ×
10"6 mm2 s”1 4, which is lower than expected to
be seen in high-grade tumours or metastases (700–
780 × 10"6 mm2 s”1).

• In 1H spectroscopy, the major peaks are due to N-
acetyl aspartate (NAA), choline-containing
compounds (Cho), Cr and myoinositol (ml)5.

- NAA is contained almost exclusively within
neurons in adult brain and therefore provides
an indication of neuronal/axonal dysfunction,
damage, or loss.

- Cho are prominent in membranes.

- Myoinositol may act as an osmolyte.

- Creatine (Cr) is found in cell energy stores

• Smaller peaks from glutamate, glutamine, and ã-
aminobutyric acid (GABA) may be detectable when
short echo times and spectral editing techniques
are used. Lactate may appear when anaerobic
metabolism is occurring, and peaks due to mobile
lipids, which are small in normal brain on short
echo studies, may become prominent in acute
demyelinating lesions, probably as a result of
myelin breakdown.

• 1H-MRS could be useful in distinguishing between
different bacteria responsible for the abscess and
in choosing an appropriate therapy. There are three
different spectra to consider6:

- Type A: presence of lactate, amino acids,
alanine, acetate, succinate and lipids related
to the presence of obligate anaerobes with or
without facultative anaerobes;

- Type B: presence of lactate, amino acids and
occasionally lipids related to obligate aerobes
and facultative anaerobes;

- Type C: presence of lactate alone, associated
with Streptococcus and with treated abscesses.

• After medical therapy, abscesses show a non-
specific peak of lipids and lactate that are also
present in cystic tumors. For this reason, it is
critical to use spectroscopy before the medical
treatment.
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