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[Abstract] Objective To summarize the clinical features and outcomes of patients with
rhinocerebral mucormycosis involving cranial nerve. Methods and Results Eight pathologic confirmed
cases of rhinocerebral mucormycosis with cranial nerves involvement since February 2012 to January 2020
were collected and evaluated. All patients were diagnosed at Beijing Tongren Hospital, Capital Medical
University. The main clinical manifestations were headache, eye and face swelling. In addition to the
paranasal sinuses, the ocular motor nerve, extraocular muscle, meninges, brain parenchyma, optic nerve,
cerebrovascular and vestibulocochlear nerve were also involved. There were 5 patients with the primary
disease of type 2 diabetes mellitus, one patient with acute leukemia receiving chemotherapy, one patient
with severe aplastic anemia receiving immunosuppressive therapy, and one patient with craniocerebral
trauma. Six patients were confirmed by pathological biopsy of paranasal sinus mucosa, the other 2 patients
underwent brain parenchymal biopsy and temporal muscle biopsy respectively. In addition to one patient
with meningeal involvement who gave up treatment and finally died, the other 7 patients received
amphotericin B (one case was combined with posaconazole) or amphotericin B liposome antifungal therapy.
Among them 4 patients underwent simultaneous transnasal endoscopic radical lesion removal treatment and
3 patients with brain parenchymal involvement died despite of active treatment. Conclusions The
mortality of rhinocerebral mucormycosis with brain parenchyma involvement is extremely high. For patients
with sinusitis with immunocompromised state, if there is acute progression of cranial nerve involvement,

swelling around the eyes and headache, attention should be paid to the identification of the disease, and
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antifungal drugs and combined surgery treatment should be given early. Pathological biopsy of the affected

mucosal tissue is the first choice for quick diagnosis.
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Table 1.

Clinical features of 8 cases of rhinocerebral mucormycosis
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Figure 1 The patient’s eyes were swollen, especially on the left side. There was a large area of bluish purple gangrene around the left

orbit, cheek, ala nasi and upper lip. Black scab was seen in the nasal cavity and upper lip (arrows indicate).
erythema can be seen on the skin (dotted black circle and arrow indicate).

Figure 2 Hard
Figure 3 Paranasal sinuses CT findings showed soft tissue

density shadows at bilateral ethmoid sinuses and left maxillary sinuses (arrows indicate), suggesting inflammation of maxillary sinus and

ethmoid sinuses. Coronal CT (Panel 3a). Axial CT (Panel 3b).
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Figure 4 Head CT findings showed a large area of low density shadow at left temporal parietal occipital lobe and basal
ganglia region (arrows indicate). Midbrain level (Panel 4a). Lateral ventricle somatic level (Panel 4b). Centrum semiovale

level (Panel 4c).
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Figure 5 Head MRI findings Axial T,-FLAIR and T,WI showed vascular flow void signal of left internal carotid artery and
posterior cerebral artery (arrows indicate; Panel 5a, 5b). Axial enhanced T,WI showed left cavernous sinus and necrotic
mucosa of the left sinus were not enhanced (arrows indicate, Panel 5¢). Axial DWI showed hyperintensity of left temporo-
parietoccipital lobe and pons (thick arrows indicate) and hypointensity of left posterior wall of the eyeball and the optic nerve
(thin arrows indicate; Panel 5d, 5e). Axial ADC showed hypointensity of left temporo - parietoccipital lobe (arrows indicate),
accompanied by brain edema and midline displacement (Panel 5f).
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mycelia were infiltrative, straight and thick without separation (arrow indicates), consistent with the morphological characteristics of
mycelia of mucor (Panel 6b). HE staining median power magnified
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Figure 6 Pathological findings of
mucosal biopsy of necrotic ethmoid
sinus tissue Direct optical
microscopy showed broad hyphae
with  right - angle branches, no
separation (arrow indicates, Panel
6a). high power  magnified
Optical ~ microscopy  showed the
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H 5 32 X R % 1A 3R (1 )

FEP R mean diffusivity(MD)
JEBRERESE  lacunar infarct(LACI)
i AR 9% Hashimoto’s encephalopathy(HE)
BREENHIIE  mild cognitive impairment( MCI)
Hh£E R TE AL area under the curve(AUC)
CCRafLN FHc A& 2 chemokine (C-C motif) ligand 2(CCL2)
AT B - W 2R AR
generalized tonic-clonic seizure( GTCS)

AL H AT B27
human leukocyte antigen-B27(HLA-B27)

ANRGESF T human immunodeficiency virus(HIV)
NGB PEARZE  human chorionic gonadotropin(hCG)
WZEMMEZ M % granulomatosis with polyangiitis(GPA)
[ BN ZENM  Wegener's granulomatosis(WG) |
R EEEIRE:  latex agglutination test(LAT)
FLIZ  lactic acid(Lac)
it 9 7 A& 81
= H-N-E 1Y trimethylamine N-oxide(TMAO)
WA PETE-HERG  sporadic Creutzfeldt-Jakob disease(sCJD)
YR superior longitudinal fasciculus(SLF)
MZAMERE  neurosyphilis(NS)
P22 2 8 B MR 5 5 AiE
paraneoplastic neurological syndrome(PNS)
P IC  neurovascular unit(NVU)
SCI R B i T AL
real-time quaking-induced conversion( RT-QulIC)
PP 28 B AT R B
neuromyelitis optica spectrum disorders(NMOSDs)

SR TAERHE Hh 26

recelver operating characteristic curve(ROC i1 k)
IR dendritic cells(DC)
IKIE-HOIRRIE WG EE  varicella-zoster virus(VZV)
JKIBEIEE 14 aquaporin 4(AQP4)

e A 5 7 [ s 70 26 545 3 i
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it B Bl 2
i 3 20 2 T o 4 P 4 1

myelin oligodendrocyte glycoprotein(MOG )
B AL 212 1

prion protein gene(PRNP)

myelin basic protein(MBP)

glycosylated hemoglobin(HbAlc)

< N L -

o b I JEE A i A 5
idiopathic hypertrophic pachymeningitis(IHP)

WA TAM  regulatory T cell(Treg)

I P, RS S R 2R
dipeptidyl-peptidase-like protein(DPPX)

SRR A2 BE PF-fluoro-2-deoxy-D-glucose("*F-FDG)

A1 AL A A 46
peripheral blood mononuclear cell(PBMC)

4k A FRAH AL 321K vt
retinoid-related orphan receptor yt(ROR~yt)

RGVELABERIE  systemic lupus erythematosus(SLE)
AR R E R G1E  cell-based assay(CBA)
ML FE T F  cell adhesion molecules(CAMs)
AT extracellular matrix(ECM)
AN PEMG R R bacterial meningitis(BM)
THFLH  inferior fronto-occipital fasciculus(IFOF)
ZEKLIK DNA  mitochondrial DNA(mtDNA)
LR I LI B 2 FL IR ILAE AR o R 2 A
mitochondrial encephalomyopathy with lactic academia and
stroke-like episodes(MELAS)

IgGA LI  1gG4-related disease(IgG4-RD)

HIV AR & 22 A0 e ik
HIV-associated neurocognitive disorder(HAND)

39 TGN <6 A% 4 A 55
39-Item Parkinson'’s Disease Questionnaire(PDQ-39)

LB SR Connor-Davidson Resilience Scale(CD-RISC)
R IR AR emerging viral encephalitis(EVE)

PLHRIX region of interest(ROI)

1L Bk ZFEHLEE  angiotensin-converting enzyme(ACE)
MR vascular dementia(VaD)

ML N1 vascular cognitive impairment(VCI)

1L JE Bl ] B perivascular spaces(PVS)
[ Virchow-Robin [@] i Virchow-Robin spaces( VRS) |

13K E .  plasma exchange(PE)
8 P oL A
Toll FEAZ 1A Toll-like receptor( TLR )

BE22WF9E %% 2 Medical Research Council(MRC)

WAL TC-HER  genetic Creutzfeldt-Jakob disease(gCJD)
L MM 0% ethylenediaminetetraacetic acid(EDTA)
N-L R4 %% N-acetyl-aspartate(NAA)

scrapie isoform of prion protein(PrPsc)



