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RADIOLOGY OF RHINOORBITOCERERAL MYCORMYCOSIS
IN PATIENTS AFTER GOD-19

Zelter P.M.%, Surovcev E.N. 12, Kolsanov A.V. 1, Zeleva O.V. 1, Si d ot lganovadQ. VO L,
Pyshkina Yu.S1, Tsoy A\V.1

1 - Samara State Medical University. Samara, Russia.
2 - Berezin Sergey Medical Institut  e. Tolyatti, Russia.

urpose. The analysis of CT and MR patterns of rhinoorbitocerebral mucormycosis (ROCM)
among patients with type 2 diabetes (T2D) after COVID -19.
Materials and methods. The study included 11 patients with confirmed COVID -19 and in-
vasive ROCM in the long -term period. CT examinations were performed on Revolution EVO

CT scanner (GE, Russia) and MRI on Aera MR scanner 1.5 T (Siemens, Germany).
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Results. We report several CT and MR patterns for a series of patients: involvement of parana-
sal sinuses, orbits, optic nerves, large arteries; intracranial spread; involvement bones of cranial
base. The features of differential diagnosis and recommendations for standard protocols are present-
ed.

Conclusion. CT of paranasal sinuses is the method of ch oice for suspected fungal infections.
MRI is recommended if there is a suspicion of orbital, vascular, and intracranial complications or
cavernous sinus extension. The combination of both methods makes it possible to showed soft tissue
invasion and bony de struction to choose optimal medical tactics ROCM.

Keywords: coronavirus infection, COVID  -19, computed tomography, magnetic resonance imag-
ing, mucormycosis, paranasal sinus, maxillary sinuses.
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Fig. 1. Histologic sections of periorbital tissue Rdi eha obsasaaoat o9 d3o2Yado
with multiple, broad hyphae (arrows) surround- dt yayaas 6dRao.
ed by inflammatory infiltrate (hematoxylin & eo-
sin, 400g¢g) .
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Fig. 2. CT scan, chest, axial image.

On both sides, there are sequelae of COVID -19 with
irregular linear opacities and subpleural curvilinear
reticulation of the lung tissue.
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Fig. 3. CT of paranasal sinuses of two patients.

a 0 axial image, soft tissue window, unilateral mucosal thickening with bony destruction and soft -tissue infiltration (*) of the
right retroantral fat.

b 0 coronal image, bone window, mucosal thickening of both maxillary sinuses: subtotal in the right maxillary sinus and
ethmoid air cells, bony destruction of hard palate and inferior wall of the right maxillary sinus (arrow).
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Fig. 4. MRI of brain and paranasal sinuses , axial images: a 0 axial view, T2 -WI; b & axial view, FLAIR,
c 0 axial view, T1 -WI.

Bilateral subtotal mucosal thickening with T2 -WI hypoliso -intensive and T1 -WI isointense signal, FLAIR hyperintense con-
tents in the left cell of sphenoid sinus 0 the abnor mal mucosa does not show enhancement on postcontrast T1 -WI images o
obl ack tur bi n-avt tlgpoistensersignal inTc&se of fungal infection can be wrongly interpreted as air in the sinus;

therefore, it is necessary to compare T2  -WI and T1 -WI. The fung al etiology (*) of contentis T1 -WI iso/hyperintense, air 0 T2-
WI and T1 -WI hypointense (see the right cell of the sphenoid sinus in this example).
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Fig. 5. MRI of the brain and paranasal sinuses, axial images: a 0 T2WI; b 6 FLAIR ¢ 0 STIR.

Early signs of inflammatory changes of the mucous in the left maxillary sinus (*) with involving of retroantral
fat and soft tissues (T2 -WI, STIR and FLAIR FS hyperintense) and left lateral pterygoid muscle (arrow) with-
out destruction.

¢23. Rig.( 6 R)

¢o3. Fi. Y6 (3)
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Fig. 6. MRI of brain and paranasal sinuses: a @ axial image, T2 -WI, b 0 axial image, FLAIR, ¢ & coro-
nal image, T1 -WI CE. CT of orbits, axial image, soft tissue window (  d).

A-t : left orbital extension from ethmoid sinus. T2 -WI and T1 -WI iso/hypointense zone of intraconal soft tis-

sue edema (*) with postcontrast signal increasing. The area is different on postcontrast T1 -WI images because
of hyperintense MR signal from intraco nal fat, therefore it is necessary to use fat -saturated postcontrast T1 -
WI. D - left orbital extension from ethmoid sinus with involving of intraconal soft tissues, muscles and optic

nerve.

¢ o0 37f Fi@ 7b) ¢o3Y Fig.73)

go3n Hg.79) g o 3.b Fig. 7h) ¢ o370 Fig.71)
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Fig. 7. MRI, brain and paranasal sinuses with contrast enhancement, a, b 8 axial images, T2 -WI, c 0
sagittal image, T2 -WI, d, e & axial images, FLAIR FS; e & axial image, T1 -WI; f d axial image, DWI b -
1000; g-h & axial view, T1 -WI CE.

T2-WI and FLAIR FS hyperi ntense right optic nerve (arrows 0 b, d) with intense perineural enhancement sug-
gesting inflammation and infarction. Extraocular muscles are intact and displacement by necrotic soft tis-
sues.

¢ 0 Right globe is deformed and elongated in anterior -posterior d imension with gross proptosis and globe tent-
ing (arrow).
f & Involving intraconal fat and optic nerve (*) T2 -WI, FLAIR hyperintense and T1 -WI heterogeneous signal

with limited value of diffusion (arrows) and peripheral "ring" enhancing.

i 0 CT orbits, ax ial image, soft tissue window. Right orbital extension from ethmoid sinus with invasion intra-
conal and extraconal fat and extraocular muscles and optic nerve.

Vi S A .
¢o3. FB. Y8 (3)

¢o03. FHy R8(R)
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Fig. 8. MRI, brain and paranasal sinuses, a

adddodasROhgRE RO (B d R
e doals,deFs8siGE.T1

af ad adyR,d f9)o,b yf
dobo3zgas of &Ry,
€e3atYdaaots 908238y 2ag

daae3R3>eo3aYRaoa
Yh3xredRaosas
g ¥

e3aBgadRei fab YAHR3Rpaoaasaays

}J 30dasaosas (fadha

d coronal image, T1 -WI; b & coronal image, T1 -WICE; c &

} 8 &
363 d

axial image, T1 -WI FS CE.

Perineural spread to the cerebral parenchyma with thickening and intense enhancement of the meninges
(white arrows 8 a-b) and extension of disease from the ethmoid sinuses, across the cribriform plate into the
left frontal lobe (black arrow 8 a-b) - MRI manifestations of meningitis.

c 0 in some cases, inflammation may not show the thickening of the membranes, but always increase en-
hancement at postcontrast images (white arrows dC).

¢ 0 39F

Fig. 9 b)

¢ 09 39.0 Fig.9f)

¢ 0 Py Fig. 9d)

¢ 90939 Fig.90a)
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Fig. 9. MRI, brain and paranasal sinuses: a @ coronal image, T2 -WI; b, ¢ 9 axial image, FLAIR; d 0o
coronal image, T1 -WI; d 0 coronal image, T1 -WI CE; e 0 axial image, T1 -WI FS CE.

Cerebral parenchymal invasion with extension of disease from the ethmoid sinuses across the cribriform plate

into the right frontal lobe. The parenchymal lesion (black outline) is heterogeneous hyperintense on T2 -WI
and F LAIR, hypointense on T1 -WI, without restricted diffusion but with intense heterogeneous enhancing.
Perilesional edema and variable peripheral enhancement are present (white outline).

Eig. 10:b) (
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Fig. 10. MRI, brain and paranasal sinuses: a & axial image, T2 -WI; b & axial image, FLAIR; ¢ 0 coronal
image, T1-WI; d 8 axia | image, DWI b -1000; d d axial image, ADC; e 0 coronal image, T1 -WI CE.

Cerebral parenchymal invasion with the formation of a small abscess (arrow). An abscess with typical mani-
festations - T2-WI and FLAIR FS hyperintense signal, with restricted diffusion and "ring" type enhancing.
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Fig. 11. CT scan of paranasal sinuses, coronal images, bone window.

Patchy bony destruction with scattered intraosseous air foci is present in superior wall of left maxillary sinus
and hard palate (a rrows).
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Fig. 12. CT scan of paranasal sinuses, a 0 axial image, b 8 sagittal image, bone window.

Bony destruction with bony sequestrum of the walls of the right maxillary sinus with involving th e alveolar
process of the maxilla.
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Fig. 13. MRI of the of brain and paranasal sinuses, axial image: a 0 T2WI; b 8 FLAIR; co TEWI FS; d
0 T2-WI FS CE. CT of the paranasal sinuses, axial image (e), bone window.

Skull base involvement, sphenoid bone is structureless, there is necrotic soft tissues (*) with T1 -WI FS hy-
pointense and FLAIR FS isointense MR signal with intense peripheral enhancement.

On CT (e) the demarca tion line with several sequesters looks more distinct.
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