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Fig. 1 Head MRI obtained on day 21 (A, B, C) and day 45 (D, E, F).
(A) MR images of the sinuses and orbits. High intensity signals in the left orbita and frontal cortex

spread from the sphenoidal sinus with bone destruction on T: weighted image (Axial, 3T; TR
3,271ms, TE 100ms). Arrows indicate the lesions.

(B) The left internal carotid artery had stenosis at the cavernous sinus on T2 weighted image (Axi-
al, 3T; TR 3271ms, TE 100ms). An arrow head indicates the lesion.

(C) MR angiography demonstrated irregularly shaped stenoses of the bilateral internal carotid ar-
teries, indicated by arrows.

(D) T2 weighted image (Axial, 3T; TR 5000ms, TE 72.5ms) shows spread of the inflammation in the
left orbita. Arrows indicate the lesions.

(E) Diffusion weighted image (Axial, 3T; TR 6,000ms, TE 76.4ms) of the brain demonstrated multi-
ple infarctions in the left hemisphere, indicated by arrows.

(F) MR angiography demonstrated the increased stenosis of the left internal carotid artery, indicat-

ed by arrows.
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Fig. 2 Clinical course of the patient.
L-AMB: liposomal amphotericin B, MCFG: micafungin, VRCZ: voriconazole
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Fig. 3 Autopsy findings of the patient.

(A) Thickening and necrosis of the blood wall in the left internal artery. (Hematoxylin and eosin

[HE] staining)

(B) Higher magnification images of the area surrounded by a white square in panel A showed Zy-
gomycota infiltration, indicated by arrows. (Grocott staining)

(C) Higher magnification images of the area surrounded by a black square in panel A showed giant
cell infiltration and necrosis, indicated by arrows. (HE staining)

(D) Eosinophilic and lymphocytic infiltration in the cardiac muscle, indicated by arrows. (HE stain-

ing)
Scale bars A: 1,000um, B-D: 50um

Table 1 Comparison of characteristics between zygomycosis and aspergillosis in CNS.
Present case Zygomycosis Aspergillosis
B-D-glucan negative negative positive
Diabetes mellitus present 50-75% 35%
(rhino-cerebral form)
Intensities on T2WI high high low
Orbital infiltration present frequent occasional
Vascular invasion present frequent frequent
Origin of the infiltration sinus sinus lung >sinus
Effects of first-line drugs poorly effective effective effective
(liposomal amphotericin B) (liposomal amphotericin B) (voriconazole)

Data were cited from Ref 2, 3, 4, 5, 12, 13, 14, 16 and 17.
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Abstract

An autopsied case of zygomycosis invasing in the central nervous system and vessels, which is difficult in the
differential diagnosis from aspergillosis

Asako Ueno, M.D.”, Makoto Yoneda, M.D.", Yuiti Kimura, M.D.”,
Tadakazu Ookoshi, M.D.”, Hironobu Naiki, M.D.” and Masaru Kuriyama, M.D.""
"Department of Neurology, Faculty of Medical Science, University of Fukui
*Department of Otorhinolaryngology, Head and Neck Surgery, Faculty of Medical Science, University of Fukui
“Department of Pathological Science (Division of Molecular Pathology), Faculty of Medical Science, University of Fukui
“Brain Attack Center Ota Memorial Hospital

A 59-year-old man with a long history of under-treated diabetes mellitus presented with severe inflammation
that had spread from the sinus to the left orbital cavity. The bilateral internal carotid arteries were severely
stenotic, causing multiple infarctions in the brain parenchyma. There was no B-D-glucan detected in the cerebro-
spinal fluid. Based on the presence of central nervous system (CNS) inflammation and vascular involvements that
spread from the sinusitis, we tentatively diagnosed this patient as having invasive fungal CNS infection, i.e. zygo-
mycosis or aspergillosis. Although the patient was treated with anti-fungal drugs such as liposomal amphotericin
B and voriconazole, he died of respiratory failure. Pathological examination of the autopsied tissues demonstrated
zygomyecosis in the brain and heart. The prevalence of zygomycosis is generally very low (-5% of CNS infections)
compared with that of other fungal infections. The lack of an appropriate diagnostic marker may lead to the
under- or mis-diagnosis of zygomycosis. Moreover, it is hard to differentiate zygomycosis from aspergillosis be-
cause the two diseases share common clinical features such as the association of sinusitis and vascular involve-
ment. The clinically diagnostic points that discriminate zygomycosis from aspergillosis are as followed; i) B-D-
glucan is negative in zygomycosis but positive in aspergillosis; ii) diabetes is more frequent in patients with zygo-
mycosis to those with aspergillosis; iii) the infectious lesion in aspergillosis shows an iso-low-intensity on T,
weighted MRI image but shows a high intensity lesion in zygomycosis. The mortality rate of CNS zygomycosis is
so high that an early diagnosis of it is warranted and the start appropriate anti-fungal treatments or surgical
drainage in the early stage of the disease.

(Clin Neurol 2012;52:84-89)

Key words: zygomyecosis, aspergillosis, vascular invasion, -D-glucan, diabetes




