CLINICAL CASE REVIEW
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Case Summary

Imaging Findings

An otherwise healthy child presented to the emer-
gency department with headache and fever. Non-
contrast and contrast-enhanced magnetic resonance
imaging (MRI) studies of the head were performed.
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MRI demonstrated almost complete opacification of
the maxillary sinuses, right sphenoid sinus, ethmoid air
cells, and frontal sinuses. The paranasal sinuses on MRl
were primarily T2 hyperintense and heterogeneous.
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There was a large T2 hypertense lesion in the left
anterior cranial fossa extra-axial space, containing a T2
hypointense component, also displacing the anterior
aspect of the patent superior sagittal sinus. The para-
nasal sinus opacification was hyperintense on diffusion
weighted imaging (DWI) and hypointense on apparent
diffusion coefficient (ADC), indicating water-molecule
restriction within the paranasal sinuses, concerning for
purulence.

The left frontal collection was also hyperintense on
DWI, indicating restricted diffusion and representing
an epidural abscess.

Diagnosis
Intracranial epidural abscess

Discussion

Diffusion weighted imaging and T1 postcontrast
sequences are important in identifying abscesses within
the parenchyma, extra-axial, and extracranial compart-
ments. Water-molecule restriction is visualized on DWI
as hyperintense signal; confirming this is truly restricted
diffusion with ADC can substantiate the suspicion of
purulent material and diagnosis of abscess. Postcon-
trast T1 magnetization prepared-rapid gradient echo
(MP-RAGE) sequences are also beneficial to assess for
potential complications, such as venous sinus thrombo-
sis. Normal enhancement of the dural venous sinuses
confirms patency.

Fungal involvement of the central nervous system
is more commonly seen in immunocompromised chil-
dren; MRI of a fungal abscess may include heteroge-
neously reduced diffusion or ringlike reduced diffusion
with thin areas of peripheral contrast enhancement.’
Bacterial abscesses tend to have more homogeneously
reduced diffusion centrally.?
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In children with extensive paranasal sinus infec-
tion, close attention should be paid to the intracranial
contents to ensure there is no intracranial extension
of the infection.®

Differential diagnoses include lymphoma or met-
astatic disease. Gadolinium-based contrast agents
(GBCA) should be used to further characterize intra-
cranial lesions and aid in detection of other lesions that
may not be visualized on noncontrast imaging, particu-
larly in immunocompromised patients.

In this case, a T1 axial, postcontrast, spin-echo
sequence demonstrated dural enhancement and a
peripherally enhancing lesion in the epidural space. The
lesion was convex to the cortex with no internal contrast
enhancement, consistent with an epidural abscess.
Metastatic lesions and lymphoma typically will have
more solid enhancement.

Conclusion

Intracranial extension of infection, including epi-
dural abscess, may be a complication of paranasal
sinus infection in children. GBCA-enhanced MRI best
characterizes intracranial extension. In this case, con-
trast-enhanced MRI demonstrated peripheral enhance-
ment lesion with reduced diffusion, making the
diagnosis of epidural abscess.
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