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ABSTRACT

Brain abscesses and brain tumours may have similar clinical
presentations. Also, the differential diagnosis of brain abscesses versus
cystic or necrotic tumours may be difficult based on computed
tomography or magnetic resonance (MR) imaging findings. However, the
strategies of management for abscess and neoplasm are very different,
and it is especially imperative to have a correct diagnosis before any
surgical intervention of cystic brain lesions. The MR special techniques,
e.g. diffusion-weighted imaging (DWI) and MR spectroscopy (MRS), are
useful as additional diagnostic modalities for differentiating brain
abscesses from cystic or necrotic brain tumours. DWI shows high signal
intensity in most cases of pyogenic abscesses and low signal intensity in
most cases of cystic or necrotic tumours. MRS shows characteristic
metabolites in pyogenic abscesses, distinct from those in cystic or

necrotic tumours.
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the T2 effect and shows the lesion to be hypointense (arrow).This confirms that the
hyperintensity on DW image is due to a T2 shine-through (Moritani et al., 2005). ............... 16

Figure 7. T2 shine-through and restricted diffusion in a 56-year-old male with right-sided
weakness due to acute infarction. MR imaging obtained 24 hours after the onset of symptoms.
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is hyperintense. (D) DW image also shows hyperintensity in the lesion. (E) ADC map shows
hypointensity in the lesion (0.27-0.45x10°mm?/s). (F) On the exponential image, which
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hypointensity in the lesion with surrounding hyperintense edema (arrow). (D) ADC map
shows central hyperintensity (1.63-2.35x10°*mm?'s; arrowhead) and peripheral hypointensity
(1.13-1.38x10°mm?/s; arrow) of the mass. There is also hyperintensity of the surrounding
tissue, consistent with vasogenic edema. (E) DW image shows heterogeneous hypointensity
of the mass (arrow) and isointensity of the surrounding edema. The DW hypointensity of the
mass (arrow) is due to the increased diffusibility and hypointensity on T2-weighted image.
The isointensity in the surrounding edema is due to the balance between the increased
diffusibility and hyperintensity on T2-weighted image (T2 washout) (Moritani et al., 2005).
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Figure 17. Effects of metal artifacts and air—tissue interfaces on field homogeneity in the
brain, in a 2-year-old female with prior resection for primitive neuroectodermal tumour
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staples applied during craniotomy (closed arrows). (B) Multi-voxel spectra (TR/TE 2300/280
msec) have poor quality in these regions compared to others (e.g. mid-brain) (Barker et al.,

Figure 18. Spectra obtained before and after the intravenous administration of contrast
medium of an enhancing lesion (sub-acute infarct) at TE 30, 144, and 288. Spectra are
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DW1 scan (C) and shows restricted diffusion on ADC map (D) (Reiche et al., 2010). .......... 61
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The tumour cyst is hypointense in DWI sequence (C) and reveals no signs of diffusion
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material. (B) Axial T2-weighted image (4000/100). The 2x2x2 cm voxel (box) in the center
of the lesion represents the MRS volume of interest. (C) Axial contrast-enhanced T1-
weighted (500/30) MR image shows a ring-shaped cystic lesion and surrounding edema. (D)
Axial diffusion-weighted (10,000/93; b=1000 s/mm?) image shows marked hyperintensity in
the abscess cavity and slight iso- to hypointensity surrounding the edema. (E) ADC map
reveals hypointensity in the abscess cavity, representing restricted diffusion, and hyperintense
areas surrounding the edema. (F and G) In vivo spectra (2000/270 and 135) from the abscess
cavity show resonances representing acetate (Ac), alanine (Ala), lactate (Lac), and amino
acids (AA). At a TE of 135 (G), the phase reversal resonances are well depicted at 1.5, 1.3,
and 0.9 ppm, which confirms the assignment to alanine, lactate, and amino acids, respectively
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administration of contrast material. (B) Axial T2-weighted image (4000/100). The 2x2x2 cm
voxel (box) in the center of the lesion represents the MRS volume of interest. (C) Axial
contrast-enhanced T1-weighted (500/30) MR image shows a ring-enhanced lesion in the right
cerebellum. (D) Axial diffusion-weighted (10,000/93; b=1000 s/mm?) image shows markedly
low signal intensity in the necrotic part of the tumour. (E) ADC map reveals high signal
intensity in the necrotic part of the tumour that is similar to that of CSF, reflecting marked
diffusion. (F and G) In vivo spectra (2000/270 and 135) from the necrotic center of the
tumour show a lactate (Lac) peak at 1.3 ppm that is inverted at a TE of 135 (Lai et al., 2002).

Figure 23. Representative in vivo MR images and spectra from patients with cerebral
abscesses caused by S aureus and GBM. MR images and spectra were acquired with clinical
1.5-T MR imagers. (A-C) patients with S aureus brain abscess and (D) a patient with a cystic
GBM. Transverse T2-weighted MR images (2200/80) are shown in the top row. MR spectra
were acquired from the volume of interest centered within the lesions and outlined on the
images. Middle row: stimulated-echo acquisition sequence (3000/20 or 30). Bottom row:
point-resolved MRS sequence (3000/135). Volume of interest, 8-12 cm®. MR spectra from all
staphylococcal abscesses lacked N-acetylaspartate and were dominated by resonances from
lipids and lactate, similar to spectra from patients with GBM. The presence of lactate was
confirmed with phase inversion in MR spectra acquired with an echo time of 135 msec. No
resonances arising from acetate, succinate, or amino acid were detected (Himmelreich et al.,

Figure 24. Images obtained 35 days after the start of initial antibiotic treatment in a 45-year-
old man with multiple pyogenic brain abscesses. (A) Axial T1-weighted image (500/30)
before administration of contrast material. (B) Axial T2-weighted image (4000/100). The
2x2x2 cm voxel (box) represents MRS volume of interest. (C) Axial contrast-enhanced T1-
weighted (500/30) MR image shows two ring-shaped enhanced lesions in the right basal
ganglion and left frontal lobe. (D) Axial diffusion-weighted (10,000/93; b=1000 s/mm?)
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image shows markedly high signal intensity in the abscess cavity and slightly iso- to
hypointense surrounding edema. (E) ADC map reveals low signal intensity in the abscess
cavity, representing restricted diffusion, and hyperintense areas surrounding the edema. (F
and G) In vivo spectra (2000/270 and 135) from the abscess cavity show a lactate (Lac) peak
(1.3 ppm) that is inverted at a TE of 135 and a lipid (Lip) peak (0.8-1.2 ppm). Note the
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ppm, which is inverted at a TE of 136 ms and lipid (Lip) signal intensity at 0.9-1.3 ppm. (D)
Axial contrast-enhanced T1-weighted MR image (500/30) shows a rim-enhanced lesion in the
right basal ganglion region and the area of the spectroscopy measurement (VOI) on MR
spectroscopic imaging. Voxels corresponding with the center and enhancing rim of the lesion
and corresponding contralateral normal-appearing deep gray matter. (E) The spectra from
those voxels are shown in detail. The spectra show lactate and lipid peaks in the center, mild
increased Cho/Cr ratio (maximum, 1.82), and decreased Cho/Cho-n ratio (maximum, 0.85) in
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is inverted at a TE of 136 ms. (D) Axial contrast-enhanced T1-weighted MR image (500/30)
shows a ring-enhanced lesion in left thalamus region and the area of the spectroscopy
measurement (VOI) on MR spectroscopic imaging. Voxels corresponding with the center and
enhancing rim of the lesion and corresponding contralateral normal-appearing deep gray
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diffusion and hyperintense surrounding edema. The ADC value was 0.51 x 10> mm?/s. (E
and F) In vivo MRS spectra (2000/270 and 135) from the abscess cavity show resonances
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