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ɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ȶȾ- ɔ ȸȼ-ɛɌɞɞɑɜəɧ ɜɔəɚɚɜɍɔɞɚɢɑɜɑɍɜɌɗɨəɚɏɚ 

ɘɟɖɚɜɘɔɖɚɓɌ (ȼȺɂȸ) ɟ ɍɚɗɨəɧɡ ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ II ɞɔɛɌ ɛɚɝɗɑ ɛɑɜɑəɑɝɬəəɚɕ əɚɎɚɕ 

ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ. ȻɜɑɐɝɞɌɎɗɑəɧ ɗɟɣɑɎɧɑ ɔɓɚɍɜɌɒɑəɔɫ 11 ɛɌɢɔɑəɞɚɎ ɝ ȼȺɂȸ ɛɚ-

ɝɗɑ COVID-19. ȴɝɝɗɑɐɚɎɌəɔɫ Ɏɧɛɚɗəɫɗɔɝɨ əɌ ɖɚɘɛɨɪɞɑɜəɚɘ ɞɚɘɚɏɜɌɠɑ Revolution 

EVO (GE, ȼɚɝɝɔɫ) ɔ ȸȼ-ɞɚɘɚɏɜɌɠɑ Aera, ɝ əɌɛɜɫɒɬəəɚɝɞɨɪ ɘɌɏəɔɞəɚɏɚ ɛɚɗɫ 1,5 Tɗ (Siemens, 

ȯɑɜɘɌəɔɫ). 

ȼɑɓɟɗɨɞɌɞɧ. ȹɌɘɔ ɍɧɗɔ Ɏɧɐɑɗɑəɧ əɑɝɖɚɗɨɖɚ ȶȾ- ɔ ȸȼ-ɛɌɞɞɑɜəɚɎ ɟ əɌɍɗɪɐɌɑɘɧɡ ɛɌɢɔ-

ɑəɞɚɎ: ɛɚɜɌɒɑəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɏɗɌɓəɔɢ, ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ, ɖɜɟɛəɧɡ Ɍɜɞɑɜɔɕ; Ɏəɟɞ-

ɜɔɣɑɜɑɛəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ; ɎɚɎɗɑɣɑəɔɑ ɖɚɝɞɑɕ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ. ȻɜɑɐɝɞɌɎɗɑəɧ ɚɝɚɍɑəəɚɝɞɔ 

ɐɔɠɠɑɜɑəɢɔɌɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɜɑɖɚɘɑəɐɌɢɔɔ ɛɚ ɘɚɐɔɠɔɖɌɢɔɔ ɝɞɌəɐɌɜɞəɧɡ ɛɜɚɞɚɖɚɗɚɎ. 

ȳɌɖɗɪɣɑəɔɑ. ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɫɎɗɫɑɞɝɫ ɘɑɞɚɐɚɘ ɎɧɍɚɜɌ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɘɟ-

ɖɚɜɘɔɖɚɓ. ȸȼȾ ɜɑɖɚɘɑəɐɟɑɞɝɫ Ɏɧɛɚɗəɫɞɨ ɛɜɔ ɛɚɐɚɓɜɑəɔɔ əɌ ɎɚɎɗɑɣɑəɔɑ ɏɗɌɓəɔɢɧ, ɎɑɥɑɝɞɎɌ 

ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɖɌɎɑɜəɚɓəɚɏɚ ɝɔəɟɝɌ. ȶɚɘɛɗɑɖɝəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɚɍɚɔɡ ɘɑɞɚɐɚɎ ɛɚɓɎɚɗɫɑɞ 

ɚɢɑəɔɞɨ ɘɫɏɖɚɞɖɌəɟɪ ɔəɎɌɓɔɪ ɔ ɐɑɝɞɜɟɖɢɔɪ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɐɗɫ ɚɛɞɔɘɌɗɨəɚɕ ɞɌɖɞɔɖɔ ɗɑɣɑəɔɫ 

ȼȺɂȸ. 
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IN PATIENTS AFTER COVID-19 

 

Zelter P.M.1, Surovcev E.N. 1,2, Kolsanov A.V. 1, Zeleva O.V. 1, Sidorov ȱ.Ȭ.1, Ivanova O.V. 1,  

Pyshkina Yu.S.1, 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-

vasi ve 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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ɔəɚɚɜɍɔɞɚɢɑɜɑɍɜɌɗɨəɧɕ ɘɟɖɚɜɘɔɖɚɓ 

(ȼȺɂȸ) ð ɌɏɜɑɝɝɔɎəɌɫ ɠɚɜɘɌ ɏɜɔɍ-

ɖɚɎɚɏɚ ɛɜɚɢɑɝɝɌ, ɖɚɞɚɜɌɫ ɛɜɚɫɎɗɫɑɞ-

ɝɫ ɌɖɞɔɎəɚɕ ɔəɎɌɓɔɑɕ Ɏ ɝɞɜɟɖɞɟɜɧ 

ɣɑɜɑɛɌ, ɔɓɘɑəɑəɔɫɘɔ ɗɔɢɑɎɚɏɚ ɝɖɑ-

ɗɑɞɌ ɔ ɛɚɞɑəɢɔɌɗɨəɚ ɗɑɞɌɗɨəɧɘɔ ɚɝɗɚɒəɑəɔ-

ɫɘɔ. ȼȺɂȸ Ɏ ɍɚɗɨɤɔəɝɞɎɑ ɝɗɟɣɌɑɎ ɎɚɓəɔɖɌɑɞ 

ɟ ɔɘɘɟəɚɖɚɘɛɜɚɘɑɞɔɜɚɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ 

ɛɚɝɗɑ ɛɜɚɎɑɐɬəəɚɏɚ ɗɑɣɑəɔɫ ɏɚɜɘɚəɌɗɨəɧɘɔ 

ɛɜɑɛɌɜɌɞɌɘɔ, ɘɚəɚɖɗɚəɌɗɨəɧɘɔ ɌəɞɔɞɑɗɌɘɔ 

ɔ ɌəɞɔɍɔɚɞɔɖɌɘɔ ɤɔɜɚɖɚɏɚ ɝɛɑɖɞɜɌ. Ȯɧɐɑ-

ɗɫɪɞ ɚɝɚɍɧɕ ɠɌɖɞɚɜ ɜɔɝɖɌ ð əɑɖɚəɞɜɚɗɔɜɟɑ-

ɘɧɕ ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ. ȼȺɂȸ ɞɜɑɍɟɑɞ əɑɓɌ-

ɘɑɐɗɔɞɑɗɨəɚɕ ɐɔɌɏəɚɝɞɔɖɔ ɔ ɌɖɞɔɎəɚɏɚ ɗɑ-

ɣɑəɔɫ [1]. Ȱɚ ɛɌəɐɑɘɔɔ COVID-19 ɍɧɗɔ ɚɛɟɍ-

ɗɔɖɚɎɌəɧ ɑɐɔəɔɣəɧɑ ɝɗɟɣɌɔ ɘɟɖɚɜɘɔɖɚɓɌ Ɏ 

ȼɚɝɝɔɔ ɟ ɛɌɢɔɑəɞɚɎ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɚəɖɚ-

ɏɑɘɌɞɚɗɚɏɔɣɑɝɖɚɏɚ ɛɜɚɠɔɗɫ, Ɏ əɌɝɞɚɫɥɑɑ 

Ɏɜɑɘɫ ɚɒɔɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɖɚɗɔɣɑɝɞɎɌ ɛɚ-

ɐɚɍəɧɡ ɛɌɢɔɑəɞɚɎ Ɏ ɝɎɫɓɔ ɝ ɚɝɚɍɑəəɚɝɞɫɘɔ 

ɞɑɜɌɛɔɔ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖɢɔɔ [2]. 

ɉɘɛɔɜɔɣɑɝɖɟɪ ɛɜɚɞɔɎɚɏɜɔɍɖɚɎɟɪ ɞɑ-

ɜɌɛɔɪ ɟ ɛɌɢɔɑəɞɚɎ ɝ ɡɌɜɌɖɞɑɜəɚɕ ɖɗɔəɔɖɚɕ 

ɔ ɝɛɑɢɔɠɔɣɑɝɖɔɘɔ ɐɔɌɏəɚɝɞɔɣɑɝɖɔɘɔ ɛɜɔ-

ɓəɌɖɌɘɔ ȼȺɂȸ ɘɚɒəɚ əɌɣɔəɌɞɨ ɐɚ ɛɚɐɞɎɑɜ-

ɒɐɑəɔɫ ɐɔɌɏəɚɓɌ ɘɔɖɜɚɍɔɚɗɚɏɔɣɑɝɖɔɘɔ ɔɗɔ 

ɏɔɝɞɚɛɌɞɚɗɚɏɔɣɑɝɖɔɘɔ ɘɑɞɚɐɌɘɔ [3]. Ȯ ɝɎɫɓɔ 

ɝ ɩɞɔɘ ɎɔɓɟɌɗɔɓɌɢɔɫ ɔɏɜɌɑɞ ɎɌɒəɟɪ ɜɚɗɨ Ɏ 

ɚɛɜɑɐɑɗɑəɔɔ ɜɌɝɛɜɚɝɞɜɌəɬəəɚɝɞɔ ȼȺɂȸ, Ɏɚ-

Ɏɗɑɣɑəɔɫ ɝɞɜɟɖɞɟɜ ɏɗɌɓəɔɢɧ ɔ ɏɚɗɚɎəɚɏɚ ɘɚɓ-

ɏɌ, ɣɞɚ ɔɘɑɑɞ ɜɑɤɌɪɥɑɑ ɓəɌɣɑəɔɑ ɛɜɔ ɛɜɔ-

əɫɞɔɔ ɜɑɤɑəɔɫ ɚ ɐɌɗɨəɑɕɤɑɕ ɞɌɖɞɔɖɑ ɗɑɣɑ-

əɔɫ. 

ȸɟɖɚɜɘɔɖɚɓ ɜɌɝɛɜɚɝɞɜɌəɫɑɞɝɫ ɛɜɑ-

ɔɘɟɥɑɝɞɎɑəəɚ ɛɟɞɬɘ ɔəɎɌɓɔɔ Ɏ ɞɖɌəɔ [4], ɓɌ 

ɝɣɬɞ ɜɌɓɜɟɤɑəɔɫ ɖɚɝɞɔ, ɣɑɜɑɓ ɑɝɞɑɝɞɎɑəəɧɑ 

ɖɚɝɞəɧɑ ɔ ɌəɌɞɚɘɔɣɑɝɖɔɑ ɖɌəɌɗɧ (əɚɝɚɝɗɬɓ-

əɧɑ ɛɜɚɞɚɖɔ, ɗɔɘɠɌɞɔɣɑɝɖɔɑ ɝɚɝɟɐɧ ɔ ɝɚɝɟ-

ɐɔɝɞɚ-əɑɜɎəɧɑ ɛɟɣɖɔ). ȾɥɌɞɑɗɨəɚɑ ɎəɔɘɌəɔɑ 

ɖ ɩɞɔɘ ɌəɌɞɚɘɔɣɑɝɖɔɘ ɚɍɗɌɝɞɫɘ əɌ ɖɚɘɛɨɪ-

ɞɑɜəɚɕ (ȶȾ) ɔ ɘɌɏəɔɞəɚ-ɜɑɓɚəɌəɝəɚɕ ɞɚɘɚ-

ɏɜɌɘɘɌɡ (ȸȼȾ) əɑɚɍɡɚɐɔɘɚ ɐɗɫ Ɏɝɑɝɞɚɜɚəəɑɕ 

ɚɢɑəɖɔ ɓɌɍɚɗɑɎɌəɔɫ. 

ɂɑɗɨ ɔɝɝɗɑɐɚɎɌəɔɫ. 

ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ȶȾ- ɔ ȸȼ-ɛɌɞɞɑɜəɧ 

ɜɔəɚɚɜɍɔɞɚɢɑɜɑɍɜɌɗɨəɚɏɚ ɘɟɖɚɜɘɔɖɚɓɌ ɟ 

ɍɚɗɨəɧɡ ɝɌɡɌɜəɧɘ ɐɔɌɍɑɞɚɘ II ɞɔɛɌ ɛɚɝɗɑ 

ɛɑɜɑəɑɝɬəəɚɕ əɚɎɚɕ ɖɚɜɚəɌɎɔɜɟɝəɚɕ ɔəɠɑɖ-

ɢɔɔ. 

ȸɌɞɑɜɔɌɗɧ ɔ ɘɑɞɚɐɧ ɔɝɝɗɑɐɚɎɌəɔɫ. 

Ȯ ɝɞɌɞɨɑ ɛɜɑɐɝɞɌɎɗɑəɧ ɜɑɓɟɗɨɞɌɞɧ ɚɍ-

ɝɗɑɐɚɎɌəɔɫ 11 ɛɌɢɔɑəɞɚɎ ɝ ɛɚɐɞɎɑɜɒɐɬəəɧɘ 

COVID -19, ɟ ɖɚɞɚɜɧɡ Ɏ ɚɞɐɌɗɬəəɚɘ ɛɑɜɔɚɐɑ 

ɍɧɗɚ ɐɔɌɏəɚɝɞɔɜɚɎɌəɚ ɚɝɗɚɒəɑəɔɑ Ɏ Ɏɔɐɑ 

ɜɌɓɎɔɞɔɫ ȼȺɂȸ ɜɌɓɗɔɣəɚɕ ɝɞɑɛɑəɔ ɞɫɒɑɝɞɔ. 

ȻɌɢɔɑəɞɧ ɍɧɗɔ ɏɚɝɛɔɞɌɗɔɓɔɜɚɎɌəɧ Ɏ ɚɞɐɑ-

ɗɑəɔɑ ɚɞɚɜɔəɚɗɌɜɔəɏɚɗɚɏɔɔ ȶɗɔəɔɖɔ ɀȯȭȺȿ 

ȮȺ çȽɌɘɌɜɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɘɑɐɔɢɔə-

ɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞè ȸȳ ȼɀ. ȭɚɗɨəɧɘ ɍɧɗɔ 

ɛɜɚɎɑɐɑəɧ ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɔ ɚɖɚɗɚəɚɝɚ-

Ɏɧɡ ɝɔəɟɝɚɎ əɌ ɝɖɌəɑɜɑ Revolution EVO (GE, 

ȼɚɝɝɔɫ) ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɔ ɍɑɓ ɖɚəɞɜɌ-

ɝɞɔɜɚɎɌəɔɫ, Ɍ ɞɌɖɒɑ ȸȼȾ ɏɗɌɓəɔɢ ɔ ɏɚɗɚɎəɚ-

ɏɚ ɘɚɓɏɌ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ əɌ ȸȼ-

ɞɚɘɚɏɜɌɠɑ Aera, ɝ əɌɛɜɫɒɬəəɚɝɞɨɪ ɘɌɏəɔɞ-

əɚɏɚ ɛɚɗɫ 1,5 Tɗ (Siemens, ȯɑɜɘɌəɔɫ). Ȯɝɑɘ 

ɛɌɢɔɑəɞɌɘ ɛɜɚɎɚɐɔɗɚɝɨ ɚɛɑɜɌɞɔɎəɚɑ ɎɘɑɤɌ-

ɞɑɗɨɝɞɎɚ ɝ ɏɔɝɞɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɑɘ 

ɘɌɞɑɜɔɌɗɚɎ ɝ ɚɖɜɌɤɔɎɌəɔɑɘ ɏɑɘɌɞɚɖɝɔɗɔ-

əɚɘ ɔ ɩɚɓɔəɚɘ, ɍɧɗɌ ɎɧɫɎɗɑəɌ ɞɔɛɔɣəɌɫ 

ɖɌɜɞɔəɌ ɏɜɔɍɖɚɎɚɏɚ ɛɜɚɢɑɝɝɌ (ɜɔɝ. 1). 

ȼɑɓɟɗɨɞɌɞɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɚɍɝɟɒɐɑ-

əɔɑ. 

ȿ Ɏɝɑɡ  ɛɌɢɔɑəɞɚɎ  ɍɧɗ  ɎɧɫɎɗɑə ɝɌɡɌɜ- 

ȼ 
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əɧɕ ɐɔɌɍɑɞ II ɞɔɛɌ, ɛɜɔɣɬɘ ɟ əɑɖɚɞɚɜɧɡ ɐɔɌ-

ɏəɚɓ ɍɧɗ ɟɝɞɌəɚɎɗɑə ɎɛɑɜɎɧɑ. ȿɜɚɎɑəɨ ɏɗɪ-

ɖɚɓɧ ɖɜɚɎɔ ɟ ɚɍɝɗɑɐɟɑɘɧɡ ɛɚɎɧɤɌɗɝɫ ɐɚ 40 

ɘɘɚɗɨ/ɗ, ɐɎɚɑ ɛɌɢɔɑəɞɚɎ ɛɚɝɞɟɛɔɗɔ Ɏ ɝɚɝɞɚ-

ɫəɔɔ ɐɔɌɍɑɞɔɣɑɝɖɚɕ ɖɑɞɚɌɢɔɐɚɞɔɣɑɝɖɚɕ ɖɚ-

ɘɧ. Ȯɝɑ ɛɌɢɔɑəɞɧ ɛɜɔ ɗɑɣɑəɔɔ ɖɚɜɚəɌɎɔ-

ɜɟɝəɚɕ ɔəɠɑɖɢɔɔ ɛɚɗɟɣɌɗɔ ɔəɦɑɖɢɔɚəəɧɑ 

ɏɗɪɖɚɖɚɜɞɔɖɚɝɞɑɜɚɔɐɧ, Ɍəɞɔɍɔɚɞɔɖɔ ɤɔɜɚ-

ɖɚɏɚ ɝɛɑɖɞɜɌ ɐɑɕɝɞɎɔɫ, ɔɘɘɟəɚɘɚɐɟɗɔɜɟɪ-

ɥɔɑ ɛɜɑɛɌɜɌɞɧ, ɌəɞɔɖɚɌɏɟɗɫəɞəɟɪ ɞɑɜɌɛɔɪ, 

ɎɔɞɌɘɔəɧ (ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨ ɗɑɣɑəɔɫ ð 10 -

40 ɐəɑɕ). ȹɔ ɟ ɚɐəɚɏɚ ɛɌɢɔɑəɞɌ əɑ ɍɧɗɚ Ɏɧ-

ɫɎɗɑəɚ ɏɜɔɍɖɚɎɚɏɚ ɛɚɜɌɒɑəɔɫ ɗɑɏɖɔɡ ɛɚ ɐɌə-

əɧɘ ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ. Ⱥɍɥɔɘɔ 

ɖɗɔəɔɣɑɝɖɔɘɔ ɛɜɔɓəɌɖɌɘɔ ɟ ɏɚɝɛɔɞɌɗɔɓɔɜɚ-

ɎɌəəɧɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɔ: ɏɚɗɚɎəɌɫ ɍɚɗɨ, ɓɌ-

ɞɜɟɐəɑəɔɑ əɚɝɚɎɚɏɚ ɐɧɡɌəɔɫ ɔ Ɏɧɐɑɗɑəɔɫ ɔɓ 

əɚɝɌ ɜɌɓəɚɏɚ ɡɌɜɌɖɞɑɜɌ (ɝɗɔɓɔɝɞɚ-ɏəɚɕəɧɑ 

ɔɗɔ ɖɜɚɎɫəɔɝɞɧɑ), ɚɞɬɖ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɗɔɢɌ 

ɔ ɝəɔɒɑəɔɑ ɓɜɑəɔɫ əɌ ɝɞɚɜɚəɑ ɍɚɗɨɤɑɏɚ ɛɚ-

ɜɌɒɑəɔɫ. Ȼɫɞɔ ɛɌɢɔɑəɞɌɘ ɖɜɚɘɑ ȶȾ ɍɧɗɚ 

ɛɜɚɎɑɐɑəɚ ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɏɗɌɓəɔɢ ɝ 

ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ ɐɗɫ ɚɢɑəɖɔ Ɏəɟɞ-

ɜɔɚɜɍɔɞɌɗɨəɚɕ ɔ ɢɑɜɑɍɜɌɗɨəɚɕ ɔəɎɌɓɔɔ. 

ȶȾ ɏɜɟɐəɚɕ ɖɗɑɞɖɔ ɟ Ɏɝɑɡ ɚɍɝɗɑɐɟɑɘɧɡ 

ɛɚɖɌɓɌɗɌ ɎɧɜɌɒɑəəɧɑ ɚɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑ-

əɔɫ ɗɬɏɖɔɡ ɛɚɝɗɑ ɐɎɟɝɞɚɜɚəəɑɕ ɔəɞɑɜɝɞɔɢɔ-

Ɍɗɨəɚɕ ɛəɑɎɘɚəɔɔ Ɏ Ɏɔɐɑ ɜɑɞɔɖɟɗɫɜəɧɡ ɔɓ-

ɘɑəɑəɔɕ ɗɑɏɚɣəɚɕ ɞɖɌəɔ ɔ ɖɜɔɎɚɗɔəɑɕəɧɡ 

ɟɛɗɚɞəɑəɔɕ (ɜɔɝ. 2). 

ȹɌɘɔ ɍɧɗɔ Ɏɧɐɑɗɑəɧ əɑɝɖɚɗɨɖɚ ȶȾ- ɔ 

ȸȼ-ɛɌɞɞɑɜəɚɎ ɟ əɌɍɗɪɐɌɑɘɧɡ ɛɌɢɔɑəɞɚɎ. 

ȻɚɜɌɒɑəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ. 

ȹɚɜɘɌɗɨəɧɑ ɚɖɚɗɚəɚɝɚɎɧɑ ɝɔəɟɝɧ ɛɜɑɐɝɞɌɎ-

ɗɫɪɞ ɝɚɍɚɕ ɓɌɛɚɗəɑəəɧɑ Ɏɚɓɐɟɡɚɘ ɝɞɜɟɖɞɟ-

ɜɧ. Ȼɜɔ ɏɜɔɍɖɚɎɚɘ ɝɔəɟɝɔɞɑ əɌɍɗɪɐɌɑɞɝɫ 

ɓɌɛɚɗəɑəɔɑ əɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɘɫɏɖɚɞɖɌəɧɘ 

ɝɚɐɑɜɒɔɘɧɘ. ȸəɚɒɑɝɞɎɑəəɚɑ ɛɚɜɌɒɑəɔɑ 

əɚɝɚɎɧɡ ɛɌɓɟɡ əɌɍɗɪɐɌɗɚɝɨ ɛɜɔɘɑɜəɚ Ɏ ɛɚ-

ɗɚɎɔəɑ ɝɗɟɣɌɑɎ ȼȺɂȸ [3]. ȰɎɟɝɞɚɜɚəəɑɑ ɛɚ-

ɜɌɒɑəɔɑ ɎɧɫɎɗɑəɚ ɟ Ɏɝɑɡ ɛɌɢɔɑəɞɚɎ. Ⱥɞɘɑ-

ɣɌɗɔɝɨ ɟɞɚɗɥɑəɔɑ ɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓɘɑəɑ-

əɔɫ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟ-

ɝɚɎ, Ɍ ɞɌɖɒɑ ɞɚɞɌɗɨəɚɑ ɓɌɛɚɗəɑəɔɑ ɘɫɏɖɚɞ-

ɖɌəɧɘ ɝɚɐɑɜɒɔɘɧɘ ɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ 

ɚɖɜɟɒɌɪɥɔɑ ɞɖɌəɔ. ȻɚɜɌɒɌɗɔɝɨ ɣɌɥɑ ɖɗɑɞ-

ɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɔ ɚɝəɚɎəɚɕ ɝɔəɟɝ, əɑ-

ɝɖɚɗɨɖɚ ɜɑɒɑ Ɏɑɜɡəɑɣɑɗɪɝɞəɧɑ ɔ ɗɚɍəɧɑ ɝɔ-

əɟɝɧ. Ⱥɝɚɍɑəəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ əɌ ȶȾ ɔ 

ȸȼȾ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ ɜɔɝɟəɖɌɡ 3-5. 

ȮɚɎɗɑɣɑəɔɑ ɏɗɌɓəɔɢ: ɟ 9 ɔɓ 11 ɔɝɝɗɑɐɟ-

ɑɘɧɡ ɛɌɢɔɑəɞɚɎ ɍɧɗɚ ɚɞɘɑɣɑəɚ ɛɜɚɗɌɍɔɜɚ-

ɎɌəɔɑ ɏɜɔɍɖɚɎɧɡ ɘɌɝɝ Ɏ ɚɐəɟ ɔɗɔ ɚɍɑ ɏɗɌɓ-

əɔɢɧ ɣɑɜɑɓ ɜɌɓɜɟɤɑəəɧɑ ɔɗɔ ɔɝɞɚəɣɬəəɧɑ 

ɝɞɑəɖɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɝɚ ɝɞɚɜɚəɧ 

ɖɗɑɞɚɖ ɜɑɤɬɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɔɗɔ Ɏɑɜɡəɑɕ 

ɝɞɑəɖɔ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ. ȾɌɖɒɑ ɣɌ-

ɝɞɚ ɚɞɘɑɣɌɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ ɖɜɧɗɚ-

əɬɍəɧɑ ɫɘɖɔ. 

ȽɚɏɗɌɝəɚ ɗɔɞɑɜɌɞɟɜəɧɘ ɐɌəəɧɘ ɜɌə-

əɔɑ ɛɜɔɓəɌɖɔ ɎɚɎɗɑɣɑəɔɫ ɏɗɌɓəɔɢɧ ɎɖɗɪɣɌ-

ɪɞ ɔəɠɔɗɨɞɜɌɢɔɪ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɔ ɚɞɬɖ ɜɑ-

 

ȼɔɝ. 1 (Fig. 1) 

 

ȼɔɝ. 2 (Fig. 2)  

ȼɔɝ. 1.   ȸɔɖɜɚɛɜɑɛɌɜɌɞ ɛɑɜɔɚɜɍɔɞɌɗɨəɚɕ 

ɞɖɌəɔ ɝ ɘəɚɒɑɝɞɎɑəəɧɘɔ ɤɔɜɚɖɔɘɔ ɏɔɠɌɘɔ 

(ɝɞɜɑɗɖɔ), ɚɖɜɟɒɬəəɧɘɔ ɎɚɝɛɌɗɔɞɑɗɨəɧɘ 

ɔəɠɔɗɨɞɜɌɞɚɘ (ɏɑɘɌɞɚɖɝɔɗɔə-ɩɚɓɔə, 400ɡ). 

Fig. 1.  Histologic sections of periorbital tissue 

with multiple, broad hyphae (arrows) surround-

ed by inflammatory infiltrate (hematoxylin & eo-

sin, 400ɡ). 
 

ȼɔɝ. 2.   ȶȾ ɚɜɏɌəɚɎ ɏɜɟɐəɚɕ ɛɚɗɚɝɞɔ, ɌɖɝɔɌɗɨ-

əɌɫ ɛɗɚɝɖɚɝɞɨ. 

Ƚ ɚɍɑɔɡ ɝɞɚɜɚə ɚɞɘɑɣɌɪɞɝɫ ɚɝɞɌɞɚɣəɧɑ ɔɓɘɑəɑəɔɫ 

ɐɎɟɝɞɚɜɚəəɑɕ Ɏɔɜɟɝəɚɕ ɛəɑɎɘɚəɔɔ: ɔəɞɑɜɝɞɔɢɔ-

Ɍɗɨəɧɑ ɔɓɘɑəɑəɔɫ ɔ ɖɜɔɎɚɗɔəɑɕəɧɑ ɟɛɗɚɞəɑəɔɫ 

ɗɬɏɚɣəɚɕ ɞɖɌəɔ.   

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.  

http://www.rejr.ru/


 

 

   RUSSIAN EL ECTRONIC JOURNAL OF RADIOLOGY  

| www.rejr.ru | REJR. 2022; 12 (4):5-21       DOI: 10.21569/2222-7415-2022-12-4-5-21                     8 
 

 

ɞɜɚɚɜɍɔɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ Ɏɚɖɜɟɏ ɏɗɌɓɚɐɎɔ-

ɏɌɞɑɗɨəɧɡ ɘɧɤɢ [5]. ɉɞɚ ɝɚɏɗɌɝɟɑɞɝɫ ɝ 

əɌɤɔɘɔ ɐɌəəɧɘɔ ð ɔəɠɔɗɨɞɜɌɢɔɫ ɜɑɞɜɚɚɜ-

ɍɔɞɌɗɨəɚɕ ɖɗɑɞɣɌɞɖɔ ɗɟɣɤɑ Ɏɝɑɏɚ ɚɢɑəɔɎɌ-

ɗɌɝɨ əɌ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɫɡ T2-Ȯȴ ɝ ɒɔɜɚ-

ɛɚɐɌɎɗɑəɔɑɘ. Ȼɚɝɖɚɗɨɖɟ ɔəɎɌɓɔɫ ɚɜɍɔɞɧ 

ɚɍɧɣəɚ ɛɜɚɔɝɡɚɐɔɗɌ ɣɑɜɑɓ ɘɑɐɔɌɗɨəɟɪ ɝɞɑə-

ɖɟ, ɎɚɝɛɌɗɔɞɑɗɨəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ ɔɗɔ ɚɍɜɌ-

ɓɚɎɌəɔɑ ɌɍɝɢɑɝɝɌ əɌɍɗɪɐɌɗɔɝɨ Ɏɐɚɗɨ ɘɑɐɔ-

Ɍɗɨəɚɕ ɝɞɚɜɚəɧ ɚɜɍɔɞɧ ɝ ɗɌɞɑɜɌɗɨəɧɘ ɝɘɑ-

ɥɑəɔɑɘ ɔ ɚɞɬɖɚɘ ɘɑɐɔɌɗɨəɚɕ ɛɜɫɘɚɕ ɘɧɤ-

ɢɧ ɏɗɌɓɌ. ȺɍɜɌɥɌɑɞ əɌ ɝɑɍɫ ɎəɔɘɌəɔɑ ɓəɌɣɔ-

ɞɑɗɨəɚ ɍɚɗɑɑ ɣɑɞɖɌɫ ɎɔɓɟɌɗɔɓɌɢɔɫ Ɏəɟɞɜɔɚɜ-

ɍɔɞɌɗɨəɚɏɚ ɖɚɘɛɚəɑəɞɌ əɌ ȸȼȾ ɛɚ ɝɜɌɎəɑ-

əɔɪ ɝ ȶȾ (ɜɔɝ. 6). 

ȻɚɜɌɒɑəɔɑ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ. Ȼɜɔ ɔə-

ɎɌɓɔɔ Ɏ ɏɗɌɓəɔɢɧ ɚɞɘɑɣɌɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑ-

əɔɑ ɛɚɜɌɒɑəɔɫ əɌ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɑ ɘɧɤ-

ɢɧ ɔ ɓɜɔɞɑɗɨəɧɕ əɑɜɎ. ȸɚɏɟɞ Ɏɚɓəɔɖəɟɞɨ ɛɑ-

ɜɔɚɜɍɔɞɌɗɨəɧɕ ɚɞɬɖ, ɩɖɓɚɠɞɌɗɨɘ, ɝəɔɒɑəɔɑ 

ɓɜɑəɔɫ ɔ ɝɗɑɛɚɞɌ. ȹɑɖɚɞɚɜɧɑ ɛɌɢɔɑəɞɧ ɔɝ-

ɛɧɞɧɎɌɪɞ ɛɌɜɌɗɔɣ ɔɗɔ ɝɗɌɍɚɝɞɨ ɏɗɌɓɚɐɎɔɏɌ-

ɞɑɗɨəɧɡ ɘɧɤɢ (ɚɠɞɌɗɨɘɚɛɗɑɏɔɫ), ɣɞɚ ɓɌ-

ɞɜɟɐəɫɑɞ ɔɗɔ ɎɧɓɧɎɌɑɞ ɍɚɗɨ ɛɜɔ ɐɎɔɒɑəɔɔ 

ɏɗɌɓɌɘɔ [5]. 

ȴəɠɌɜɖɞ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ ɛɜɚɫɎɗɫɑɞ-

ɝɫ ɚɏɜɌəɔɣɑəɔɑɘ ɐɔɠɠɟɓɔɔ əɌ ɐɔɠɠɟɓɔɚə-

əɚ-ɎɓɎɑɤɑəəɧɡ ɔɓɚɍɜɌɒɑəɔɫɡ. ȶɜɚɘɑ ɞɚɏɚ, 

ɔəɎɌɓɔɫ ɘɚɒɑɞ ɛɜɚɡɚɐɔɞɨ ɛɚ ɘɫɏɖɚɕ ɘɚɓɏɚ-

Ɏɚɕ ɚɍɚɗɚɣɖɑ, ɩɞɚ ɍɟɐɑɞ ɛɜɚɫɎɗɫɞɨɝɫ ɎɧɜɌ-

ɒɑəəɧɘ ɛɚɝɞɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ, ɖɚɞɚ-

ɜɚɑ Ɏ ɍɚɗɨɤɑɕ ɝɞɑɛɑəɔ ɘɚɒɑɞ ɍɧɞɨ ɚɢɑəɑəɚ 

əɌ ȸȼȾ. ȴɓɚɗɔɜɚɎɌəəɚɑ ɛɚɜɌɒɑəɔɑ ɓɜɔɞɑɗɨ-

əɚɏɚ əɑɜɎɌ ɛɜɑɐɛɚɗɌɏɌɑɞ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɔəɠɑɖɢɔɔ ɣɑɜɑɓ ɎɑɞɎɔ ɏɗɌɓəɚɕ Ɍɜɞɑɜɔɔ, ɣɞɚ 

ɫɎɗɫɑɞɝɫ ɛɚɖɌɓɌəɔɑɘ ɐɗɫ əɌɣɌɗɌ ɩɞɔɚɞɜɚɛəɚ-

ɏɚ ɗɑɣɑəɔɫ [6]. 

ȰɔɠɠɟɓəɌɫ ɚɜɍɔɞɌɗɨəɌɫ ɔəɠɔɗɨɞɜɌɢɔɫ 

ɘɚɒɑɞ ɛɜɚɫɎɗɫɞɨɝɫ ɞɫɒɬɗɧɘ ɩɖɓɚɠɞɌɗɨɘɚɘ ɔ 

ɚɏɜɌəɔɣɑəɔɑɘ ɛɚɐɎɔɒəɚɝɞɔ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ. 

Ȼɜɔ ȶȾ Ɏɚɓɘɚɒəɚɝɞɔ ɎɔɓɟɌɗɔɓɌɢɔɔ ɚɏɜɌəɔ-

ɣɑəɧ: ɚɛɜɑɐɑɗɫɑɞɝɫ əɌɜɟɤɑəɔɑ ɐɔɠɠɑɜɑə-

ɢɔɜɚɎɖɔ ɝɞɜɟɖɞɟɜ ɚɜɍɔɞɧ ɝ ɩɖɓɚɠɞɌɗɨɘɚɘ. 

ȭɚɗɑɑ ɣɑɞɖɚ ɔɓɘɑəɑəɔɫ Ɏɔɐəɧ ɛɜɔ ȸȼȾ: ɚɞɑɖ 

ɜɑɞɜɚɍɟɗɨɍɌɜəɚɕ ɖɗɑɞɣɌɞɖɔ ɝ ɞɚɣɑɣəɧɘɔ ɏɔ-

ɛɚɔəɞɑəɝɔɎəɧɘɔ ɟɣɌɝɞɖɌɘɔ Ɏ ɜɑɒɔɘɌɡ Ⱦ2-

Ȯȴ ɔ FLAIR c ɟɣɌɝɞɖɌɘɔ ɚɏɜɌəɔɣɑəɔɫ ɐɔɠ-

ɠɟɓɔɔ ɔ ɔəɎɌɓɔɑɕ ɔɗɔ ɔɤɑɘɔɣɑɝɖɔɘɔ ɔɓɘɑ-

əɑəɔɫɘɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ (ɜɔɝ. 7). 

ȻɚɜɌɒɑəɔɑ Ɏɑɜɡɟɤɖɔ ɏɗɌɓəɔɢɧ: ɟɝɔɗɑ-

əɔɑ ɝɔɏəɌɗɌ ɚɞ ɘɫɏɖɔɡ ɞɖɌəɑɕ ɜɑɞɜɚɍɟɗɨɍɌɜ-

əɚɕ ɖɗɑɞɣɌɞɖɔ ɏɗɌɓəɔɢɧ, ɔɓɘɑəɑəɔɫ ɜɌɝɛɜɚ-

ɝɞɜɌəɫɪɞɝɫ ɖɌɖ əɌ ɓɜɔɞɑɗɨəɧɕ ɖɌəɌɗ, ɞɌɖ ɔ 

əɌ Ɏɑɜɡəɪɪ ɏɗɌɓəɔɣəɟɪ ɥɑɗɨ, ɘɚɒɑɞ ɖɗɔəɔ-

ɣɑɝɖɔ ɛɜɚɫɎɗɫɞɨɝɫ ɝɔəɐɜɚɘɚɘ Ɏɑɜɡəɑɕ ɏɗɌɓ-

əɔɣəɚɕ ɥɑɗɔ. ȴəɠɑɖɢɔɫ ɘɚɒɑɞ ɛɜɚəɔɖɌɞɨ ɚɞ 

Ɏɑɜɡɟɤɖɔ ɏɗɌɓəɔɢɧ ɖɓɌɐɔ ɣɑɜɑɓ Ɏɑɜɡəɪɪ 

ɏɗɌɓəɔɣəɟɪ ɥɑɗɨ Ɏ ɖɌɎɑɜəɚɓəɧɕ ɝɔəɟɝ ɔ ɣɑ-

ɜɑɓ əɔɒəɪɪ ɏɗɌɓəɔɣəɟɪ ɥɑɗɨ ɣɑɜɑɓ ɖɜɧɗɚ-

əɬɍəɟɪ ɫɘɖɟ Ɏ ɛɚɐɎɔɝɚɣəɟɪ ɫɘɖɟ [7]. 

ȶɌɎɑɜəɚɓəɧɕ ɝɔəɟɝ ɔ ɛɚɜɌɒɑəɔɑ ɖɜɟɛ-

əɧɡ Ɍɜɞɑɜɔɕ. Ȼɜɔ ȼȺɂȸ ɞɌɖɒɑ ɎɚɓɘɚɒəɌ 

ɔəɎɌɓɔɫ Ɏ ɘɫɏɖɔɑ ɞɖɌəɔ, ɎɑɐɟɥɌɫ ɚɞ Ɏɑɜɡəɑɕ 

ɏɗɌɓəɔɣəɚɕ ɥɑɗɔ ɖ ɖɌɎɑɜəɚɓəɚɘɟ ɝɔəɟɝɟ [8]. 

ȸɚɒɑɞ ɍɧɞɨ ɓɌɞɜɚəɟɞɌ Ɏɑɜɡəɫɫ ɏɗɌɓəɌɫ ɎɑəɌ 

ɔ ɖɌɎɑɜəɚɓəɧɕ ɝɑɏɘɑəɞ Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ 

Ɍɜɞɑɜɔɔ ð ɣɌɝɞɧɑ ɛɜɔɣɔəɧ ɚɝɞɜɧɡ əɌɜɟɤɑ-

əɔɕ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ. Ƚɜɑɐɔ 

ɔɝɝɗɑɐɟɑɘɧɡ əɌɘɔ ɛɌɢɔɑəɞɚɎ ɞɜɚɘɍɚɓɌ ɖɌ-

Ɏɑɜəɚɓəɚɏɚ ɝɔəɟɝɌ ɔ ɛɚɜɌɒɑəɔɫ ɖɜɟɛəɧɡ Ɍɜ-

ɞɑɜɔɕ əɑ ɍɧɗɚ ɎɧɫɎɗɑəɚ. 

Ȯəɟɞɜɔɣɑɜɑɛəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɛɜɔ 

ɘɟɖɚɜɘɔɖɚɓɑ ɚɍɧɣəɚ ɛɜɚɔɝɡɚɐɔɞ ɛɜɔ ɛɜɫ-

ɘɚɘ ɜɌɝɛɜɚɝɞɜɌəɑəɔɔ ɣɑɜɑɓ ɜɑɤɑɞɣɌɞɟɪ 

ɛɗɌɝɞɔəɖɟ, ɝɞɑəɖɔ ɜɑɤɑɞɣɌɞɚɕ ɖɚɝɞɔ ɔ ɗɚɍ-

əɧɑ ɝɔəɟɝɧ. ȾɌɖɒɑ ɘɚɏɟɞ ɛɚɜɌɒɌɞɨɝɫ ɣɑɜɑɛ-

əɧɑ ɫɘɖɔ ɚɞ ɖɜɧɗɚəɬɍəɚɕ ɫɘɖɔ ɔ Ɏɐɚɗɨ 

Ɏəɟɞɜɑəəɑɕ ɝɚəəɚɕ Ɍɜɞɑɜɔɔ [9]. Ȼɑɜɔ-

əɑɎɜɌɗɨəɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɔɓ ɖɌɎɑɜəɚɓəɚ-

ɏɚ ɝɔəɟɝɌ Ɏɐɚɗɨ ɞɜɚɕəɔɣəɚɏɚ əɑɜɎɌ ɘɚɒɑɞ 

ɛɜɔɎɑɝɞɔ ɖ ɛɜɑɔɘɟɥɑɝɞɎɑəəɚɘɟ ɛɚɜɌɒɑəɔɪ 

ɓɌɐəɑɕ ɣɑɜɑɛəɚɕ ɫɘɖɔ. ȼɌəəɑɑ Ɏəɟɞɜɔɣɑɜɑɛ-

əɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɗɟɣɤɑ ɚɢɑəɔɎɌɑɞɝɫ əɌ 

ɔɓɚɍɜɌɒɑəɔɫɡ T1-Ȯȴ ɝ ɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑ-

əɔɑɘ, ɛɜɚɫɎɗɫɑɞɝɫ ɛɌɡɔɘɑəɔəɏɑɌɗɨəɧɘ ɟɝɔ-

ɗɑəɔɑɘ (ɜɔɝ. 8, 9). 

Ȱɜɟɏɔɑ Ɏəɟɞɜɔɣɑɜɑɛəɧɑ ɛɜɚɫɎɗɑəɔɫ 

ɎɖɗɪɣɌɪɞ Ɍɍɝɢɑɝɝɧ ɔ ɔəɠɌɜɖɞɧ (ɜɔɝ. 10). 

ȯɜɔɍɖɚɎɌɫ ɔəɎɌɓɔɫ ɛɌɜɑəɡɔɘɧ ɏɚɗɚɎəɚɏɚ 

ɘɚɓɏɌ ɛɜɚɫɎɗɫɑɞɝɫ Ɏ Ɏɔɐɑ əɑɣɬɞɖɔɡ ɟɣɌɝɞɖɚɎ 

ɔɓɘɑəɬəəɚɕ ɔəɞɑəɝɔɎəɚɝɞɔ ɝɔɏəɌɗɌ, ɚɍɧɣəɚ 

ɏɔɛɑɜɔəɞɑəɝɔɎəɚɝɞɔ Ⱦ2-Ȯȴ, Ɏəɑɝɚɝɟɐɔɝɞɚɏɚ 

ɜɌɝɛɜɑɐɑɗɑəɔɫ. ȻɜɔɝɟɞɝɞɎɟɪɞ ɘɔəɔɘɌɗɨəɧɕ 

ɛɑɜɔɠɚɖɌɗɨəɧɕ ɚɞɬɖ ɔ ɜɌɓɗɔɣəɚɑ ɛɑɜɔɠɑɜɔ-

ɣɑɝɖɚɑ ɟɝɔɗɑəɔɑ. ȼɌɓɎɔɞɔɑ ɡɚɜɚɤɚ ɚɣɑɜɣɑə-

əɚɕ ɘɌɝɝɧ ɝ ɜɌɓɒɔɒɑəəɧɘ ɢɑəɞɜɌɗɨəɧɘ ɏɔ-

ɛɑɜɔəɞɑəɝɔɎəɧɘ ɫɐɜɚɘ Ⱦ2-Ȯȴ, ɛɚɖɌɓɧɎɌɪ-

ɥɑɑ ɚɏɜɌəɔɣɑəɔɑ ɐɔɠɠɟɓɔɔ, ɟɖɌɓɧɎɌɑɞ əɌ 

ɠɚɜɘɔɜɚɎɌəɔɑ ɌɍɝɢɑɝɝɌ. Ȭɍɝɢɑɝɝɧ ɛɜɔ 

ȼȺɂȸ ɘɚɏɟɞ əɑ ɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɡɌɜɌɖɞɑɜ-

əɚɑ ɣɬɞɖɚ ɎɧɜɌɒɑəəɚɑ ɟɝɔɗɑəɔɑ ɖɜɌɫ, 

əɌɍɗɪɐɌɑɘɚɑ ɛɜɔ ɍɌɖɞɑɜɔɌɗɨəɧɡ ɌɍɝɢɑɝɝɌɡ, 

ɔɓ-ɓɌ ɝɗɌɍɚɕ ɔɘɘɟəɚɏɑəəɚɕ ɜɑɌɖɢɔɔ ɔɘɘɟ-

əɚɖɚɘɛɜɚɘɑɞɔɜɚɎɌəəɚɏɚ ɛɌɢɔɑəɞɌ [10]. 

Ȱɑɝɞɜɟɖɢɔɫ ɖɚɝɞəɧɡ ɝɞɑəɚɖ. Ȼɜɔ ɜɌɝ-

ɛɜɚɝɞɜɌəɑəɔɔ ɏɜɔɍɖɚɎɚɏɚ ɛɜɚɢɑɝɝɌ ɟ Ɏɝɑɡ 

ɛɌɢɔɑəɞɚɎ əɌɍɗɪɐɌɗɌɝɨ ɐɑɝɞɜɟɖɢɔɫ ɖɚɝɞəɧɡ 

ɝɞɑəɚɖ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɔ ɏɗɌɓəɔɢ, Ɍ 

ɞɌɖɒɑ ɖɚɝɞɑɕ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ɔ ɞɎɬɜɐɚɏɚ 

əɬɍɌ. Ⱥɐəɔɘ ɔɓ ɝɛɑɢɔɠɔɣɑɝɖɔɡ ɛɜɔɓəɌɖɚɎ 

ɫɎɗɫɑɞɝɫ əɌɗɔɣɔɑ ɘɑɗɖɔɡ ɛɟɓɧɜɨɖɚɎ ɏɌɓɌ Ɏ 

ɖɚɝɞəɧɡ ɝɞɜɟɖɞɟɜɌɡ (ɜɔɝ. 11). 

ȽɑɖɎɑɝɞɜɌɢɔɫ. Ȼɜɔ ɓɌɛɟɥɑəəɚɘ ɛɜɚ-

ɢɑɝɝɑ ɐɌɗɨəɑɕɤɌɫ ɐɑɝɞɜɟɖɢɔɫ ɖɚɝɞəɧɡ ɝɞɑ-

əɚɖ ɛɜɔɎɚɐɔɞ ɖ ɔɡ ɝɑɖɎɑɝɞɜɌɢɔɔ ɔ ɖɌɜɞɔəɑ 

ɝɡɚɒɑɕ ɝ ɚɝɞɑɚɘɔɑɗɔɞɚɘ (ɜɔɝ. 12). ȾɌɖ, ɣɌɝɞɨ 

ɛɌɢɔɑəɞɚɎ ɛɑɜɎɔɣəɚ ɚɍɜɌɞɔɗɔɝɨ ɔɘɑəəɚ ɖ 

ɣɑɗɪɝɞəɚ-ɗɔɢɑɎɧɘ  ɡɔɜɟɜɏɌɘ,  ɏɐɑ  Ɏɚ  Ɏɜɑɘɫ  
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ȼɔɝ. 3 Ɍ (Fig. 3 Ɍ) 
 

ȼɔɝ. 3 ɍ (Fig. 3 b) 

ȼɔɝ. 3.      ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɐɎɟɡ ɛɌɢɔɑəɞɚɎ. 

Ɍ ð ȬɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɘɫɏɖɚɞɖɌəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ; ɚɛɜɑɐɑɗɫɑɞɝɫ ɝɚɐɑɜɒɔɘɚɑ Ɏ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɑ, 

ɐɑɝɞɜɟɖɢɔɫ ɗɌɞɑɜɌɗɨəɚɕ ɝɞɑəɖɔ ɔ ɔəɠɔɗɨɞɜɌɢɔɫ ɘɫɏɖɔɡ ɞɖɌəɑɕ (*) ɛɚɓɌɐɔ ɛɑɜɔɌəɞɜɌɗɨəɚɕ ɚɍɗɌɝɞɔ ɓɌ ɝɣɬɞ ɜɌɝɛɜɚ-

ɝɞɜɌəɑəɔɫ ɏɜɔɍɖɚɎɚɏɚ ɛɜɚɢɑɝɝɌ. 

ɍ ð ȶɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɖɚɝɞəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ; ɐɎɟɝɞɚɜɚəəɑɑ ɛɚɜɌɒɑəɔɑ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɝ əɑɜɌɎəɚɘɑɜ-

əɧɘ ɔɡ ɓɌɛɚɗəɑəɔɑɘ: ɝɟɍɞɚɞɌɗɨəɚɑ Ɏ ɛɜɌɎɚɘ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɘ ɝɔəɟɝɑ ɔ ɫɣɑɕɖɌɡ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ, ɐɑɝɞɜɟɖɢɔɫ 

ɖɚɝɞɔ ɛɜɌɎɧɡ ɚɞɐɑɗɚɎ ɞɎɬɜɐɚɏɚ əɬɍɌ ɔ əɔɒəɑɕ ɝɞɑəɖɔ ɛɜɌɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (ɝɞɜɑɗɖɌ).  

Fig. 3.   CT of paranasal sinuses of  two patients.  

a ð axial image, soft tissue window, unilateral mucosal thickening with bony destruction and soft -tissue infiltration (*) of the 

right retroantral fat.  

b ð 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).  

 

ȼɔɝ. 4 Ɍ (Fig. 4 Ɍ) 

 

ȼɔɝ. 4 ɍ (Fig. 4 b) 

 

ȼɔɝ. 4 Ɏ (Fig. 4 ɝ) 

ȼɔɝ. 4.       ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ: Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ2-Ȯȴ; ɍ ð 

ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, FLAIR; Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ. 

ȹɌ ɠɚəɑ ɎɧɜɌɒɑəəɚɏɚ ɝəɔɒɑəɔɫ ɛəɑɎɘɌɞɔɓɌɢɔɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɓɌ ɝɣɬɞ ɟɞɚɗɥɑəɔɫ ɝɗɔɓɔɝɞɧɡ ɚɍɚɗɚɣɑɖ, Ɏ ɗɑ-

Ɏɧɡ ɚɞɐɑɗɌɡ ɝɔəɟɝɌ ɖɗɔəɚɎɔɐəɚɕ ɖɚɝɞɔ ɚɛɜɑɐɑɗɫɑɞɝɫ ɏɜɔɍɖɚɎɚɑ ɞɑɗɚ (*) Ɏ Ɏɔɐɑ ɓɚəɧ ɏɔɛɚ/ɔɓɚɔəɞɑəɝɔɎəɚɏɚ əɌ Ⱦ2-Ȯȴ, 

ɔɓɚɔəɞɑəɝɔɎəɚɏɚ əɌ Ⱦ1-Ȯȴ, ɏɔɛɑɜɔəɞɑəɝɔɎəɚɏɚ əɌ FLAIR ȸȼ-ɝɔɏəɌɗɌ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɜɑɝɞɜɔɖɢɔɔ ɐɔɠɠɟɓɔɔ ɔ əɑ ɛɚ-

ɎɧɤɌɪɥɑɕ ɝɔɏəɌɗ ɛɚɝɗɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɫ. ȯɔɛɚɔəɞɑəɝɔɎəɚɝɞɨ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɛɜɔ ɏɜɔɍɖɚɎɚɘ ɛɚɜɌɒɑəɔɔ 

(ɝɔɘɛɞɚɘ çɚɍɗɌɝɞɔ ɗɔɤɬəəɚɕ ɝɔɏəɌɗɌè) ɘɚɒɑɞ ɍɧɞɨ ɚɤɔɍɚɣəɚ ɔəɞɑɜɛɜɑɞɔɜɚɎɌəɌ ɖɌɖ Ɏɚɓɐɟɡ Ɏ ɛɌɓɟɡɑ, ɛɚɩɞɚɘɟ əɑɚɍɡɚ-

ɐɔɘɚ ɝɚɛɚɝɞɌɎɗɫɞɨ Ⱦ2-Ȯȴ ɔ Ⱦ1-Ȯȴ. ȯɜɔɍɖɚɎɚɑ ɛɚɜɌɒɑəɔɑ ɍɟɐɑɞ ɔɘɑɞɨ əɌ Ⱦ1-Ȯȴ ɔɓɚ/-ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ, 

ɏɌɓ ɍɟɐɑɞ ɏɔɛɚɔəɞɑəɝɔɎəɧɘ ɖɌɖ əɌ Ⱦ2-Ȯȴ, ɞɌɖ ɔ əɌ Ⱦ1-Ȯȴ (ɝɘ. ɛɜɌɎɧɑ ɚɞɐɑɗɧ ɖɗɔəɚɎɔɐəɚɏɚ ɝɔəɟɝɌ Ɏ ɐɌəəɚɘ ɛɜɔɘɑ-

ɜɑ).  

Fig. 4.    MRI of brain and paranasal sinuses , axial images: a ð axial view, T2 -WI; b ð axial view, FLAIR, 

c ð axial view, T1 -WI. 

Bilateral subtotal mucosal thickening with T2 -WI hypo/iso -intensive and T1 -WI isointense signal, FLAIR hyperintense con-

tents in the left cell of sphenoid sinus ð the abnor mal mucosa does not show enhancement on postcontrast T1 -WI images ð 

òblack turbinate signó. T2-WI hypointense signal in case 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 content is T1 -WI iso/hyperintense, air ð T2-

WI and T1 -WI hypointense (see the right cell of the sphenoid sinus in this example).   
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ȼɔɝ. 5 Ɍ (Fig. 5 Ɍ) 

 

ȼɔɝ. 5 ɍ (Fig. 5 b) 

 

ȼɔɝ. 5 Ɏ (Fig. 5 ɝ) 

ȼɔɝ. 5.    ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: Ɍ ð Ⱦ2-Ȯȴ; ɍ ð 

FLAIR; Ɏ ð STIR. 

ȼɌəəɔɑ ɛɜɔɓəɌɖɔ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɎɚɝɛɌɗɑəɔɫ ɓɌ ɛɜɑɐɑɗɧ ɝɔəɟɝɚɎ. Ⱥɛɜɑɐɑɗɫɪɞɝɫ ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔɓ-

ɘɑəɑəɔɕ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ (*), ɛɜɔ ɩɞɚɘ ɚɞɘɑɣɌɑɞɝɫ ɚɞɬɖ ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ (ɛɚɎɧɤɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ, STIR ɔ FLAIR FS), ɜɌɝɛɚɗɚɒɑəəɧɕ ɛɚɓɌɐɔ ɝɔəɟɝɌ ɔ ɗɑɎɚɕ 

ɗɌɞɑɜɌɗɨəɚɕ ɖɜɧɗɚɎɔɐəɚɕ ɘɧɤɢɧ (ɝɞɜɑɗɖɌ) ɍɑɓ ɛɜɔɓəɌɖɚɎ ɔɡ ɐɑɝɞɜɟɖɢɔɔ.  

Fig. 5.   MRI of the brain and paranasal sinuses, axial images: a ð T2-WI; b ð FLAIR; c ð 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.  

 

ȼɔɝ. 6 Ɍ (Fig. 6 Ɍ) 

 

ȼɔɝ. 6 ɍ (Fig. 6 b) 

 

ȼɔɝ. 6 Ɏ (Fig. 6 ɝ) 

 

ȼɔɝ. 6 ɏ (Fig. 6 d) 
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ȼɔɝ. 6.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ: Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ2-Ȯȴ; ɍ ð Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, FLAIR; Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ Ƚȱ. ȶȾ ɚɜɍɔɞ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝ-

ɖɚɝɞɨ, ɘɫɏɖɚɞɖɌəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ (ɏ). 

Ȭ-Ȯ: ɚɞɘɑɣɌɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ ɎɚɝɛɌɗɑəɔɫ ɔɓ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ Ɏ ɗɑɎɟɪ ɚɜɍɔɞɟ. Ȯ ɘɑɐɔɌɗɨəɧɡ 

ɚɞɐɑɗɌɡ ɗɑɎɚɕ ɚɜɍɔɞɧ ɚɛɜɑɐɑɗɫɑɞɝɫ ɟɣɌɝɞɚɖ ɎɚɝɛɌɗɑəɔɫ ɜɑɞɜɚɍɟɗɨɍɌɜəɚɕ ɖɗɑɞɣɌɞɖɔ (*) Ɏ Ɏɔɐɑ ɓɚəɧ 

ɔɓɚ/ɏɔɛɚɔəɞɑəɝɔɎəɚɏɚ əɌ Ⱦ2-Ȯȴ ɔ Ⱦ1-Ȯȴ, ɛɚɎɧɤɌɪɥɔɕ ɝɎɚɔ ɝɔɏəɌɗɨəɧɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɚɝɗɑ ɖɚə-

ɞɜɌɝɞɔɜɚɎɌəɔɫ. ȿɣɌɝɞɚɖ ɎɧɫɎɗɑəəɧɡ ɔɓɘɑəɑəɔɕ əɌ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ Ⱦ1-Ȯȴ ɞɑɜɫɑɞɝɫ əɌ ɠɚəɑ ɏɔɛɑɜɔə-

ɞɑəɝɔɎəɚɏɚ ȸȼ-ɝɔɏəɌɗɌ ɚɞ ɒɔɜɚɎɚɕ ɖɗɑɞɣɌɞɖɔ ɚɜɍɔɞɧ, ɛɚɩɞɚɘɟ ɐɗɫ ɚɢɑəɖɔ ɡɌɜɌɖɞɑɜɌ ɛɚɎɧɤɑəɔɫ ȸȼ-

ɝɔɏəɌɗɌ ɛɜɑɐɛɚɣɞɔɞɑɗɨəɚ Ɏ ɖɌɣɑɝɞɎɑ ɛɚɝɞɖɚəɞɜɌɝɞəɧɡ ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɑɕ ɔɝɛɚɗɨɓɚɎɌɞɨ Ⱦ1-Ȯȴ ɝ ɒɔ-

ɜɚɛɚɐɌɎɗɑəɔɑɘ. ȯ: ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɚɞɌɗɨəɚɑ ɓɌɛɚɗəɑəɔɑ ɜɑɤɑɞɣɌɞɚɏɚ ɗɌɍɔɜɔəɞɌ ɝ ɛɜɚɗɌɍɔɜɚɎɌəɔɑɘ ɣɑɜɑɓ 

əɑɔɓɘɑəɬəəɟɪ ɘɑɐɔɌɗɨəɟɪ ɝɞɑəɖɟ ɏɗɌɓəɔɢɧ ɔ ɔəɎɌɓɔɑɕ Ɏ ɜɑɞɜɚɍɟɗɨɍɌɜəɟɪ ɖɗɑɞɣɌɞɖɟ ɝ ɛɚɜɌɒɑəɔɑɘ 

ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ ɘɧɤɢ ɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ.  

Fig. 6.   MRI of brain and paranasal sinuses: a ð axial image, T2 -WI, b ð axial image, FLAIR, c ð coro-

nal image, T1 -WI CE.  CT of orbits, axial image, soft tissue window ( d). 

A-Ƚ: 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.  

 

ȼɔɝ. 7 Ɍ (Fig. 7 Ɍ) 

 

ȼɔɝ. 7 ɍ (Fig. 7 b) 

 

ȼɔɝ. 7 Ɏ (Fig. 7 ɝ) 

 

ȼɔɝ. 7 ɏ (Fig. 7 d) 

 

ȼɔɝ. 7 ɐ (Fig. 7 ɑ) 

 

ȼɔɝ. 7 ɑ (Fig. 7 f) 

 

ȼɔɝ. 7 ɒ (Fig. 7 g) 

 

ȼɔɝ. 7 ɓ (Fig. 7 h)  

 

ȼɔɝ. 7 ɔ (Fig. 7 i) 
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ȼɔɝ. 7.      Ɍ-ɓ ð ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɝ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ: Ɍ, ɍ ð Ɍɖ-

ɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ2-Ȯȴ; Ɏ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ2-Ȯȴ, ɏ-ɐ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, 

FLAIR FS; ɐ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ; ɑ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, DWI b-1000; ɒ-ɓ ð Ɍɖɝɔ-

ɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ Ƚȱ. . 

ȺɞɘɑɣɌɑɞɝɫ ɛɚɎɧɤɑəɔɑ ȸȼ-ɝɔɏəɌɗɌ əɌ Ⱦ2-Ȯȴ ɔ FLAIR FS ɚɞ ɛɜɌɎɚɏɚ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ (ɝɞɜɑɗɖɔ ð ɍ, ɏ) ɔ 

ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɑɏɚ ɚɍɚɗɚɣɑɖ, ɣɞɚ, Ɏɑɜɚɫɞəɚ, ɚɍɟɝɗɚɎɗɑəɚ ɎɚɝɛɌɗɔɞɑɗɨəɧɘɔ ɔɓɘɑəɑəɔɫɘɔ. ȯɗɌɓəɧɑ 

ɘɧɤɢɧ ɔəɞɌɖɞəɧ, ɚɞɞɑɝəɑəɧ ɓɚəɚɕ əɑɖɜɚɓɌ. 

Ɏ ð Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɛɜɌɎɚɝɞɚɜɚəəɔɕ ɩɖɓɚɠɞɌɗɨɘ ɔ ɐɑɠɚɜɘɌɢɔɫ ɏɗɌɓəɚɏɚ ɫɍɗɚɖɌ (ɝɞɜɑɗɖɌ). 

ɑ ð ȸɟɠɞɚɚɍɜɌɓəɚ ɚɡɎɌɞɧɎɌɫ ɓɜɔɞɑɗɨəɧɕ əɑɜɎ, ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞɏɜɌəɔɣɑəəɌɫ ɓɚəɌ əɑɖɜɚɓɌ ɒɔɜɚɎɚɕ 

ɖɗɑɞɣɌɞɖɔ ɚɜɍɔɞɧ (*), ɔɘɑɪɥɌɫ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ, FLAIR ɔ əɑɚɐəɚɜɚɐəɧɕ ɛɚ Ⱦ1-

Ȯȴ, ɝ ɚɏɜɌəɔɣɑəɔɑɘ ɐɔɠɠɟɓɔɔ ɛɚ ɛɑɜɔɠɑɜɔɔ (ɝɞɜɑɗɖɔ) ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɔɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚ ɞɔɛɟ 

çɖɚɗɨɢɌè.  

ɔ ð ȶȾ ɚɜɍɔɞ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɘɫɏɖɚɞɖɌəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ; ɚɞɘɑɣɌɑɞɝɫ ɛɜɚɗɌɍɔɜɚɎɌəɔɑ ɣɑɜɑɓ 

ɘɑɐɔɌɗɨəɟɪ ɝɞɑəɖɟ ɏɗɌɓəɔɢɧ ɔ ɔəɎɌɓɔɫ Ɏ ɜɑɞɜɚɍɟɗɨɍɌɜəɟɪ ɖɗɑɞɣɌɞɖɟ ɝ ɛɚɜɌɒɑəɔɑɘ ɏɗɌɓɚɐɎɔɏɌɞɑɗɨəɧɡ 

ɘɧɤɢ ɔ ɓɜɔɞɑɗɨəɚɏɚ əɑɜɎɌ.  

Fig. 7.   MRI, brain and paranasal sinuses with contrast enhancement, a, b ð axial images, T2 -WI, c ð 

sagittal image, T2 -WI, d, e ð axial images, FLAIR FS; e ð axial image, T1 -WI; f ð axial image, DWI b -

1000; g -h ð axial view, T1 -WI CE.  

T2-WI and FLAIR FS hyperi ntense right optic nerve (arrows ð b, d) with intense perineural enhancement sug-

gesting inflammation and infarction. Extraocular muscles are intact and displacement by necrotic soft tis-

sues.  

c ð Right globe is deformed and elongated in anterior -posterior d imension with gross proptosis and globe tent-

ing (arrow).  

f ð 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 ð 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.  

 

ȼɔɝ. 8 Ɍ (Fig. 8 Ɍ) 

 

ȼɔɝ. 8 ɍ (Fig. 8 b) 

 

ȼɔɝ. 8 Ɏ (Fig. 8 ɝ) 
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ȼɔɝ. 8.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ: Ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ; ɍ ð 

ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ Ƚȱ; Ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ FS CE. 

ȺɞɘɑɣɌɑɞɝɫ ɟɞɚɗɥɑəɔɑ ɔ ɎɧɜɌɒɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɚɍɚɗɚɣɑɖ ɘɚɓɏɌ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ ð Ɍ, ɍ), ɍɑɓ ɣɬɞ-

ɖɚɕ ɔɡ ɚɏɜɌəɔɣɑəəɚɝɞɔ ɚɞ ɎɧɝɞɗɌəəɚɕ ɝɗɔɓɔɝɞɚɕ ɚɍɚɗɚɣɖɔ ɚɝəɚɎəɚɕ ɛɌɓɟɡɔ (ɣɬɜəɌɫ ɝɞɜɑɗɖɌ ð Ɍ, ɍ), ɟɖɌ-

ɓɌəəɧɑ ɔɓɘɑəɑəɔɫ ɝɚɚɞɎɑɞɝɞɎɟɪɞ ȸȼȾ ɛɜɚɫɎɗɑəɔɫɘ ɘɑəɔəɏɔɞɌ.  

Ɏ ð Ȯ ɜɫɐɑ ɝɗɟɣɌɑɎ ɎɚɝɛɌɗɑəɔɑ ɘɚɒɑɞ ɛɜɚɞɑɖɌɞɨ ɍɑɓ ɎɧɜɌɒɑəəɚɏɚ ɟɞɚɗɥɑəɔɫ ɚɍɚɗɚɣɑɖ, əɚ ɚɍɫɓɌɞɑɗɨəɚ 

ɝɚɛɜɚɎɚɒɐɌɑɞɝɫ ɔɡ ɛɚɝɞɖɚəɞɜɌɝɞəɧɘ ɟɝɔɗɑəɔɑɘ (ɍɑɗɧɑ ɝɞɜɑɗɖɔ).  

Fig. 8.   MRI, brain and paranasal sinuses, a ð coronal image, T1 -WI; b ð coronal image, T1 -WI CE;  c ð

axial image, T1 -WI FS CE. 

Perineural spread to the cerebral parenchyma with thickening and intense enhancement of the meninges 

(white arrows ð a-b) and extension of disease from the ethmoid sinuses, across the cribriform plate into the 

left frontal lobe (black arrow ð a-b) - MRI manifestations of meningitis.  

c ð in some cases, inflammation may not show the thickening of the membranes, but always increase en-

hancement at postcontrast images (white arrows ð c). 

 

ȼɔɝ. 9 Ɍ (Fig. 9 Ɍ) 

 

ȼɔɝ. 9 ɍ (Fig. 9 b) 

 

ȼɔɝ. 9 Ɏ (Fig. 9 ɝ) 

 

ȼɔɝ. 9 ɏ (Fig. 9 d) 

 

ȼɔɝ. 9 ɐ (Fig. 9 ɑ) 

 

ȼɔɝ. 9 ɑ (Fig. 9 f) 
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ȼɔɝ. 9.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ: Ɍ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ2-Ȯȴ; ɍ, Ɏ 

ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, FLAIR; ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ; ɐ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, 

T1-Ȯȴ CE; ɑ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ FS CE. 

ȺɞɘɑɣɌɑɞɝɫ ɔəɎɌɓɔɫ ɔɓ ɛɌɓɟɡ əɚɝɌ Ɏ ɛɚɗɚɝɞɨ ɣɑɜɑɛɌ ɝ ɎɚɎɗɑɣɑəɔɑɘ ɚɍɚɗɚɣɑɖ ɔ ɎɑɥɑɝɞɎɌ ɘɚɓɏɌ. ȳɚəɌ ɘɑ-

əɔəɏɚɩəɢɑɠɌɗɔɞɌ (ɣɬɜəɧɕ ɖɚəɞɟɜ) ɔɘɑɑɞ əɑɚɐəɚɜɚɐəɧɕ ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ ɔ 

FLAIR, ɏɔɛɚɔəɞɑəɝɔɎəɧɕ əɌ Ⱦ1-Ȯȴ, ɍɑɓ ɛɜɔɓəɌɖɚɎ ɜɑɝɞɜɔɖɢɔɔ ɐɔɠɠɟɓɔɔ, ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɧɜɌɒɑə-

əɧɘ, əɚ əɑɚɐəɚɜɚɐəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ. Ȼɚ ɛɑɜɔɠɑɜɔɔ ɓɚəɧ ɩəɢɑɠɌɗɔɞɌ ɚɛɜɑɐɑɗɫɑɞɝɫ ɚɞɬɖ Ɏɑɥɑ-

ɝɞɎɌ ɘɚɓɏɌ (ɍɑɗɧɕ ɖɚəɞɟɜ).  

Fig. 9.   MRI, brain and paranasal sinuses: a ð coronal image, T2 -WI; b, c ð axial image, FLAIR; d ð 

coronal image, T1 -WI; d ð coronal image, T1 -WI CE; e ð 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).  

 

ȼɔɝ. 10 Ɍ (Fig. 10 Ɍ) 

 

ȼɔɝ. 10 ɍ (Fig. 10 b) 

 

ȼɔɝ. 10 Ɏ (Fig. 10 ɝ) 

 

ȼɔɝ. 10 ɏ (Fig. 10 d) 

 

ȼɔɝ. 10 ɐ (Fig. 10 ɑ) 

 

ȼɔɝ. 10 ɑ (Fig. 10 f) 
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ȼɔɝ. 10.      ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ: Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ2-Ȯȴ; ɍ ð 

ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, FLAIR; Ɏ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, Ⱦ1-Ȯȴ; ɏ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, DWI 

b-1000; ɐ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ADC; ɑ ð ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, T1-Ȯȴ CE. 

Ⱥɛɜɑɐɑɗɫɑɞɝɫ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ ɛɚɗɚɝɞɨ ɣɑɜɑɛɌ ɝ ɠɚɜɘɔɜɚɎɌəɔɑɘ əɑɍɚɗɨɤɚɏɚ ɌɍɝɢɑɝɝɌ ɎɑɥɑɝɞɎɌ ɘɚɓɏɌ 

(ɝɞɜɑɗɖɌ). Ȭɍɝɢɑɝɝ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɞɔɛɔɣəɧɘɔ ɛɜɚɫɎɗɑəɔɫɘɔ ð ɏɔɛɑɜɔəɞɑəɝɔɎəɧɕ ȸȼ-ɝɔɏəɌɗ əɌ Ⱦ2-Ȯȴ 

ɔ FLAIR FS, ɎɧɜɌɒɑəəɌɫ ɜɑɝɞɜɔɖɢɔɫ ɐɔɠɠɟɓɔɔ ɚɞ ɝɚɐɑɜɒɔɘɚɏɚ ɔ ɎɧɜɌɒɑəəɚɑ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑ ɛɚ 

ɞɔɛɟ çɖɚɗɨɢɌè.  

Fig. 10.   MRI, brain and paranasal sinuses: a ð axial image, T2 -WI; b ð axial image, FLAIR; c ð coronal 

image, T1 -WI; d ð axia l image, DWI b -1000; d ð axial image, ADC; e ð 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.  

 

ȼɔɝ. 11 Ɍ (Fig. 11 Ɍ) 

 

ȼɔɝ. 11 ɍ (Fig. 11 b) 

ȼɔɝ. 11.      ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɖɚɜɚəɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɖɚɝɞəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ. 

Ȯ Ɏɑɜɡəɑɕ ɝɞɑəɖɑ ɗɑɎɚɏɚ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɏɚ ɝɔəɟɝɌ ɔ Ɏ ɞɎɬɜɐɚɘ əɬɍɑ ɚɛɜɑɐɑɗɫɑɞɝɫ ɐɑɝɞɜɟɖɢɔɫ ɖɚɝɞəɚɕ 

ɞɖɌəɔ ɝ ɛɟɓɧɜɨɖɌɘɔ ɏɌɓɌ Ɏ ɝɞɜɟɖɞɟɜɑ (ɝɞɜɑɗɖɔ).  

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).  

 

ȼɔɝ. 12 Ɍ (Fig. 12 Ɍ) 

 

ȼɔɝ. 12 ɍ (Fig. 12 b) 

ȼɔɝ. 12.       ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, Ɍ ð ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, ɍ ð ɝɌɏɔɞɞɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, 

ɖɚɝɞəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ. 

ȺɞɘɑɣɌɑɞɝɫ ɐɑɝɞɜɟɖɢɔɫ ɝ ɝɑɖɎɑɝɞɜɌɢɔɑɕ ɖɚɝɞəɧɡ ɝɞɑəɚɖ ɛɜɌɎɚɕ Ɏɑɜɡəɑɣɑɗɪɝɞəɚɕ ɛɌɓɟɡɔ ɝ ɜɌɝɛɜɚɝɞɜɌ-

əɑəɔɑɘ əɌ ɌɗɨɎɑɚɗɫɜəɧɕ ɚɞɜɚɝɞɚɖ Ɏɑɜɡəɑɕ ɣɑɗɪɝɞɔ.  

Fig. 12.    CT scan of paranasal sinuses, a ð axial image, b ð 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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ɛɑɜɎɔɣəɚɏɚ ɚɍɝɗɑɐɚɎɌəɔɫ ɍɧɗɌ ɓɌɛɚɐɚɓɜɑəɌ 

ɔɝɞɔəəɌɫ ɛɜɔɜɚɐɌ ɛɜɚɢɑɝɝɌ. 

ȮɚɎɗɑɣɑəɔɑ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ. Ⱥɝɞɑɚ-

ɘɔɑɗɔɞ ɚɝəɚɎɌəɔɫ ɣɑɜɑɛɌ ð ɜɑɐɖɚɑ ɚɝɗɚɒəɑ-

əɔɑ, ɚɍɧɣəɚ əɌɍɗɪɐɌɑɘɚɑ əɌ ɛɚɓɐəɔɡ ɝɞɌɐɔ-

ɫɡ ɓɌɍɚɗɑɎɌəɔɫ [11, 12]. ȻɚɜɌɒɑəɔɑ ɖɚɝɞɑɕ 

ɛɜɚɔɝɡɚɐɔɞ Ɏ ɡɚɐɑ ɓɌɍɚɗɑɎɌəɔɫ, ɌəɏɔɚɔəɎɌ-

ɓɔɎəɌɫ ɛɜɔɜɚɐɌ ɏɜɔɍɌ ɝɛɚɝɚɍɝɞɎɟɑɞ ɤɔɜɚɖɚ-

ɘɟ ɜɌɝɛɜɚɝɞɜɌəɑəɔɪ ɔəɠɑɖɢɔɔ Ɏ ɏɗɟɍɚɖɔɑ 

ɘɫɏɖɔɑ ɞɖɌəɔ ɣɑɜɑɓ ɛɑɜɔɎɌɝɖɟɗɫɜəɧɑ ɖɌəɌ-

ɗɧ ɑɥɬ ɐɚ ɜɌɓɜɟɤɑəɔɫ ɖɚɝɞɔ (ɜɔɝ. 13). 

E.H. Middlebrooks ɝ ɝɚɌɎɞɚɜɌɘɔ [13] 

ɚɛɔɝɌɗɔ ɚɝəɚɎɌəəɟɪ əɌ ȶȾ ɐɔɌɏəɚɝɞɔɣɑɝɖɟɪ 

ɘɚɐɑɗɨ ɝ ɝɑɘɨɪ ɛɑɜɑɘɑəəɧɘɔ ɐɗɫ ɛɜɚɏəɚɓɔ-

ɜɚɎɌəɔɫ ɚɝɞɜɚɏɚ ɔəɎɌɓɔɎəɚɏɚ ɏɜɔɍɖɚɎɚɏɚ ɝɔ-

əɟɝɔɞɌ. ȹɌɗɔɣɔɑ ɗɪɍɚɕ ɔɓ ɝɑɘɔ ɛɑɜɑɘɑəəɧɡ 

(ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ Ɏ ɚɖɜɟɒɌɪɥɟɪ ɒɔɜɚɎɟɪ 

ɖɗɑɞɣɌɞɖɟ, ɏɗɌɓəɔɢɧ, Ɏ ɖɜɧɗɚəɬɍəɟɪ ɫɘɖɟ, 

ɖɗɔəɚɎɔɐəɚ-əɬɍəɚɑ ɚɞɎɑɜɝɞɔɑ, əɚɝɚɝɗɬɓəɧɕ 

ɛɜɚɞɚɖ, ɝɗɬɓəɧɕ ɘɑɤɚɖ, ɖɚɝɞəɟɪ ɐɑɝɞɜɟɖ-

ɢɔɪ) ɔɘɑɗɚ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ Ɏ 95% ɔ ɝɛɑ-

ɢɔɠɔɣəɚɝɞɨ 86% Ɏ ɚɞəɚɤɑəɔɔ ɏɜɔɍɖɚɎɚɕ 

ɩɞɔɚɗɚɏɔɔ. ȹɌɗɔɣɔɑ ɗɪɍɧɡ ɐɎɟɡ ɛɑɜɑɘɑəəɧɡ 

ɐɌɎɌɗɚ 88% ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ, 100% ɝɛɑɢɔ-

ɠɔɣəɚɝɞɔ ɔ 100% ɛɚɗɚɒɔɞɑɗɨəɚɕ ɛɜɚɏəɚɝɞɔ-

ɣɑɝɖɚɕ ɢɑəəɚɝɞɔ ɐɗɫ ɐɔɌɏəɚɝɞɔɖɔ ɔəɎɌɓɔɎ-

əɚɏɚ ɏɜɔɍɖɚɎɚɏɚ ɝɔəɟɝɔɞɌ. ȬəɌɗɔɓ ɎɔɓɟɌɗɨ-

əɧɡ ɡɌɜɌɖɞɑɜɔɝɞɔɖ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɛɜɔɎɑ 

 

ȼɔɝ. 13 Ɍ (Fig. 13 Ɍ) 

 

ȼɔɝ. 13 ɍ (Fig. 13 b) 

 

ȼɔɝ. 13 Ɏ (Fig. 13 ɝ) 

 

ȼɔɝ. 13 ɏ (Fig. 13 d) 

 

ȼɔɝ. 13 ɐ (Fig. 13 ɑ) 

ȼɔɝ. 13.    Ɍ-ɏ ð ȸȼȾ ɏɚɗɚɎəɚɏɚ ɘɚɓɏɌ ɔ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ: Ɍ ð Ⱦ2-

Ȯȴ; ɍ ð FLAIR; Ɏ ð Ⱦ1-Ȯȴ FS; ɏ ð T1-Ȯȴ FS CE. ɐ ð ȶȾ ɚɖɚɗɚəɚɝɚɎɧɡ ɛɌɓɟɡ, ɌɖɝɔɌɗɨəɌɫ ɛɗɚɝɖɚɝɞɨ, 

ɖɚɝɞəɚɑ ɩɗɑɖɞɜɚəəɚɑ ɚɖəɚ. 

ȹɌ ɠɚəɑ ɎɚɝɛɌɗɔɞɑɗɨəɧɡ ɔɓɘɑəɑəɔɕ ɚɖɚɗɚəɚɝɚɎɧɡ ɝɔəɟɝɚɎ ɖɗɔəɚɎɔɐəɌɫ ɖɚɝɞɨ ɍɑɝɝɞɜɟɖɞɟɜəɌɫ, Ɏ ɑɬ 

ɢɑəɞɜɌɗɨəɧɡ ɚɞɐɑɗɌɡ ɚɛɜɑɐɑɗɫɑɞɝɫ ɓɚəɌ (*) əɑɖɜɚɓɌ ð ɏɔɛɚɔəɞɑəɝɔɎəɧɕ əɌ Ⱦ1-Ȯȴ FS ɔ ɔɓɚɔəɞɑəɝɔɎəɧɕ  

əɌ FLAIR FS ȸȼ-ɝɔɏəɌɗ ɝ ɎɧɜɌɒɑəəɧɘ ɖɚəɞɜɌɝɞɔɜɚɎɌəɔɑɘ ɛɚ ɛɑɜɔɠɑɜɔɔ. 

ȹɌ ȶȾ (ɐ) ɍɚɗɑɑ ɚɞɣɬɞɗɔɎɚ ɚɛɜɑɐɑɗɫɑɞɝɫ ɗɔəɔɫ ɚɞɏɜɌəɔɣɑəɔɫ ɝ ɎɔɓɟɌɗɔɓɌɢɔɑɕ əɑɝɖɚɗɨɖɔɡ ɝɑɖɎɑɝɞɜɚɎ.  

Fig. 13.     MRI of the of brain and paranasal sinuses, axial image: a ð T2-WI; b ð FLAIR; c ð T1-WI FS; d 

ð T1-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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