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Brain Abscess: MR Imaging Features

Sung Moon Kim, M.D., Kee Hyun Chang, M.D. Moon Hee Han, M.D.,
Sang Joon Kim, M.D.**, Sang Hon Cha, M.D.

Department of Diagnostic Radiology, Seoul National University College of Medicine

The MR images of 13 patients with brain abscesses were retrospectively reviewed. The abscesses were
solitary in 11 patients and multiple in 2 patients. They were located in the corticomedullary junction of the
cerebral hemispheres (11) and cerebellum (2).: The sizes of the abscesses were variable, ranging from 1 cm
to 5 cm in diameter. They were round (5), oblong (4) or multilobulated (4) in shape. Massive surrounding
edema was found in 12 patients. The signal intensity of the abscess contents was hypointense to gray matter
and hyperintense to CSF on T1-weighted images, and hyperintense to gray matter on both proton-density-
and T2-weighted images. In 5 patients the abscess contents were heterogeneous on both T1-and T2-weighted
images. The signal intensity of the abscess walls was isointense (11), slightly hyperintense (1) or hypointense
(1) relative to gray matter on T1-weighted images, whereas they were isointense (4) or hypointense (9) on
T2-weighted images. Of 10 patients with Gd-enhanced-T 1-weighted images, 5 patients (50%) showed thin,
smooth, rim enhancement, while the other 5 patients revealed somewhat irregular thick wall enhancement.
Satellite or daughter abscesses were found in 6 patients. Meningeal or ventricular wall enhancement sug-
gesting meningitis or ventriculitis was associated in 3 and 1 patient, respectively. )

In conclusion, the characteristic morphology and intensity of the abscess capsule, massive surrounding
edema, satellite abscess and associated meningitis or ventriculitis are characteristic of the brain abscess,

even though they are not entirely specific to allow for accurate diagnosis in all patients.
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Fig. 1. A large abscess with smooth thin wall in a 64-year-old woman. T1-weighted (500/30) sagittal image
(a) shows a round mass of slight low intensity with wall of slight high intensity (arrows) surrounded by edema

of slight low intensity in temporal lobe.

On T2-weighted (2500/80) axial image (b), both abscess content and surrounding edema show high intensi-
ty. while the abscess wall appears isointense to gray matter (arrows). On Gd-enhanced T 1-weighted (500/30)
corornal image (3), there is smooth, uniform enhancement of abscess capsule (arrows).
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Fig. 2. A abscess showing low intensity capsule and satellite daughter abscess in a 53-year-old man.
T1-weighted (500/30) sagittal image (a) reveals low intensity capsule (arrows). Abscess content and surroun-
ding edema appear less hypointense than the abscess capsule.

Proton-density-weighted (2500/30) axial image (b) shows marked hypointensity of the capsule (arrows), satellite
daughter abscess (small arrow) and massive surrounding edema of high intensity. The abscess wall is thicker

in cortical portion than in deep portion.

Fig. 3. A large abscess with thick irregular wall enhancement in a 35-year-old man.
Gd-enhanced T1-weighted (500/30) coronal image reveals a ring-enhancing mass with irregular thick wall
surrounded by edema of low intensity in parietal lobe. At surgery, it was proved to be organizing abscess.
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Table 1. Signal Intensity of Abscess Contents and
Walls

n=13
TIWI (No.) PDWI (No.) T2WI (No.)
Contents low (13) high (13)* high (13)*
Walls iso (11) iso (5) iso (4)
- low (1) iso+low (7) low (9)
high (1) low (1)

Note: low =hypointense to gray matter
high =hyperintense to gray matter
iso=isointense to gray matter
Asterisk(*) indicates that 13 lesions con-
sisted of 8 lesions of homogeneous intensity
and 5 lesions of heterogeneous intensity.
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Fig. 4. A abscess associated with ventriculitis is a 42-year-old man. Gd-enhanced T1-weighted axial images
(a, b) show a small abscess (open arrow) with thick wall enhancement in right deep frontal lobe associated
with ventricle wall enhancement (arrows) suggesting ventriculitis.

Fig. 5. Bilateral multiple conglomerated abscesses secondary to frontal sinusitis in a 59-year-old woman.
Gd-enhanced T1-weighted (500/30) image reveals multiple thin-walled abscess (open arrows) in the bilateral
frontal lobes associated with frontal sinus enhancement suggesting active frontal sinusitis (arrows).
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Table 2. Associated Findings

n=13

Associated Findings Case No.
Surrounding edema (moderate to

severe*) 13
Satellite nodules 6
Meningitis 3
Ventriculitis 1
Adjacent PNS or mastoid infection 2

Moderate to severe: at least larger than diameter
of abscess
PNS =paranasal sinus
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