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Fig. 1 Neuroradiological images at admission.
A-E: Gradient echo T,*-weighted magnetic resonance imaging (1.5 T; TR = 1,070.0 ms, TE = 27.0 ms) of the axial (A-D) and sagittal (E)
sections shows a rim of hypointense lesions surrounding the surface of the cerebellum, brainstem, frontal and temporal lobes, and thalamus
that is considered as hemosiderin deposition. F: Brain magnetic resonance angiogram (1.5 T; TR = 37.0 ms, TE = 6.1 ms) shows no apparent
abnormality in the right internal carotid-posterior communicating artery bifurcation. G: Cerebral angiography shows aneurysm-like dilatation

99m.

(arrow) at the right internal carotid-posterior communicating artery bifurcation. H: “"Tc-ethyl cysteinate dimer single-photon emission

computed tomography shows hypoperfusion in the bilateral frontal and temporal lobes. Perfusion of the cerebellum was relatively preserved.

R AREEE S INBL L 72, 2002 4212 M2 T AR L, IR ROz AR EIIRIE L, yﬁlftﬁuﬂll W (8% 6
BAT—TNVERELL Dk, ﬂJir'iMﬂ'?ﬁ Miige e &TA 6 cm) D7D A HITIFENDIRI R L, FEfuBEEEEH O

BEEEBEYEL, T ’\O)FB%E N EE L 7o TR & 2 2 5 B RS ST S T /2 (Fig. 2E).
7z. 2004 4E 5 HICBEEKIC H&JI[LW Ié VER ALY sY 14 PR X B 2 B & £ 2 DN AR T L, WL i?%’%‘
L, #ErS0FELY EJ“CEI MRASHEAT S 7z, TGP R 7 20 o 72 (Fig. 2F) . HHEERE, e oMz

SN AT EOKE g, EEOMIEE, J R AR S iR 137 < F#”'*f*[ﬂl%@i%ﬁi%a&)u%[ﬂl
JE2 Mo 2EEO WS, THDKEE, - hEEoME BEEZOND L) LY IMRETE 2o 7



56 : 4883 BRERMES 5687 % (2016:7)

Fig. 2 The sacral defect and the anterior sacral polycystic meningocele.

A-D: Pelvic plain X-ray (A), pelvic computed tomography (B, C), and T,-weighted sagittal scan of the lumbosacral magnetic resonance imaging
(1.5 T; TR = 4,000.0 ms, TE = 111.0 ms) (D) show the sacral defect and the anterior sacral polycystic meningocele communicating with the
spinal subarachnoid space. E, F: Macroscopic findings of the meningocele. The size was 8 X 6 X 6 cm. The cortical bone defect of sacrum was
observed where the meningocele was present. The pelvic surface of sacrum presented with cystic swelling due to the meningocele and was
covered with translucent fibrous connective tissue considered as dura mater (E; arrow). The inside of the meningocele was exposed after
removal of the anterior part of sacrum and spinal cord (F; arrow). The surface of the meningocele lumen was smooth and did not show signs
of bacterial infection or abnormal vessels.
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Fig. 3 Macroscopic findings of the brain and spinal cord.

A: Severe brownish discoloration on the surfaces of the basal part of the frontal and temporal lobes, the uncus, the optic chiasm, the anterior
part of the pons and medulla, and the inferior part of the cerebellum. B: Discoloration was not apparent at the surface of upper part of the
cerebral cortex. Mild atrophy was observed at the bilateral frontal lobes. C: Severe brownish discoloration surrounding the surface of the
midbrain and at the superior part of the cerebellum, especially at the cerebellar vermis. A part of the cerebellar vermis necrotized and
disappeared. The cerebral peduncle, the midbrain tegmentum, and the substantia nigra were preserved. D, E: Severe brownish discoloration
surrounding not only the surface but also the outer layer of the medulla (D), and spinal cord (E). The discoloration showed infiltration from the
surface deep into the parenchyma. Discoloration of the thoracic and lumbar spinal cord was stronger than that of the cervical spinal cord (E).
C = cervical spinal cord. Th = thoracic spinal cord. L = lumbar spinal cord.
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Fig. 4 Pathological findings of the right internal carotid-posterior communicating artery bifurcation.

A: The circle of Willis exhibited severe arteriosclerotic changes. The saccular aneurysm-like dilatation was observed in the right internal carotid-

posterior communicating artery bifurcation (red arrow). B: Microscopic findings of the saccular aneurysm-like dilatation. Although the tunica

media was severely degenerated due to atherosclerosis and nearly the entire vascular smooth muscle in the tunica media had disappeared, the

three layers of the arterial vessel wall were preserved. The saccular dilatation was determined not to be a true aneurysm; findings associated

with rupture such as tear of the vessel walls and persistent bleeding were not observed. Elastica-Masson staining. Scale bar = 500 pm.
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Fig. 5 Microscopic findings of the cerebellar vermis.

A-D: The atrophy and degeneration of the cerebellar sulci were observed mainly at the upper surface of the cerebellar vermis (A, arrows).

Severe iron deposits (B) and gliosis (C) were observed; however, immunoreactivity for phosphorylated tau was not detected (D) in the same

regions. Gliosis of the cerebellar white matter was also prominent (C). E, F: High-magnification images of the atrophied regions of the cerebellar

vermis (the rectangle frame E and F in Fig. 5A and C). Hemosiderosis was present, and severe loss of Purkinje and granular cells was observed

(E). Prominent gliosis was observed (F). A, E; Hematoxylin-eosin staining. B; Berlin blue staining. C, F; Immunostaining for glial fibrillary

acidic protein. D; Immunostaining for phosphorylated tau (AT8 antibody). A-D; scale bar = 5,000 um. E, F; scale bar = 100 pm.
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Fig. 6 Microscopic findings of the temporal lobe.

The sections of the temporal lobe tip (A-D). The sections including the hippocampus (E-H). A: Abundant iron deposits were observed
throughout all the layers of the medial side of the cortex (arrows). B: In the regions with abundant iron deposits, immunoreactivity for
phosphorylated tau was observed. C: High-magnification image of Fig. 6A where the iron deposits were abundant. The glial cells with dendrite,
presumed to be astrocytes, were stained by Berlin blue. D: Prominent gliosis was observed on the surface of the cortex (arrow). Diffuse gliosis
was also observed in the white matter (W). E: Abundant iron deposits were observed in the entorhinal cortex, subiculum, and parahippocampal
gyrus. F: Prominent gliosis was observed in the region of CA4 (dentate gyrus) (arrow). G: Immunoreactivity for phosphorylated tau was
observed along with the subiculum to the region of CAl, which were within an age-appropriate range. Discrepancy between the immuno-
reactivity for phosphorylated tau and the iron deposition was observed in the hippocampus. H: The loss of neurons was observed in the region
of CA1 to CA2, which was within the age-appropriate range. A, C, E; Berlin blue staining. B, G; Immunostaining for phosphorylated tau (AT8
antibody). D, F; Immunostaining for glial fibrillary acidic protein. H; Hematoxylin-eosin and Luxol fast blue staining. A, B; scale bar = 5,000 pm.
C; scale bar = 50 pm. D; scale bar = 200 um. E-G; scale bar = 2,000 um. H; scale bar = 500 pm.
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Fig. 7 Microscopic findings of the cervical spinal cord.

A: The cervical spinal cord was generally flattened. The loss of myelin was found throughout the white matter near the surface including

the posterior column. B: Severe and extensive iron deposits were observed in the regions of the cervical spinal cord where the loss of myelin

was remarkable. C: Intermediate-magnification image of the cervical spinal cord anterior horn. The loss of motor neurons was not observed.

D: High-magnification image of the cervical spinal cord posterior column where the loss of myelin was remarkable. Hemosiderin-laden

macrophages and numerous foamy cells were observed. Astrocytosis and gliosis can be observed in the background. E: Severe loss of nerve

fibers was observed in the regions where the loss of myelin was remarkable (represented by the rectangle frame E in Fig. 6A). F: The density

of nerve fibers was relatively preserved in the regions where the loss of myelin was unremarkable (represented by the rectangle frame F

in Fig. 6A). A, C, D; Hematoxylin-eosin and Luxol fast blue staining. B; Berlin blue staining. E, F; Immunostaining for neurofilament protein.
A, B; scale bar = 1,000 pm. C; scale bar = 200 um. D-F; scale bar = 50 um.

AHEOEFIL, 594 M HAME XIS X THREL, K&
e IR

HEE ORI R & HEAT L T2z 73 Z e B B R R
AP RRRSEA SR L £ 5.

AT SCIZHE L, BRI _E COLIREIZH 43, ik HE
FOFhbAEY A,

X "

1) Kumar N. Beyond superficial siderosis: introducing “duropathies”.
Neurology 2012;78:1992-1999.

2) Leschziner G, Connor S, Wroe SJ, et al. An unusual case of
hearing loss in a patient with neurofibromatosis type 1. Clin
Neurol Neurosurg 2012;114:735-737.

3) Ferner RE. Neurofibromatosis 1 and neurofibromatosis 2: a
twenty first century perspective. Lancet Neurol 2007;6:340-
351.

4) Polat AV, Belet U, Aydin R, et al. Anterior sacral meningocele
mimicking ovarian cyst: a case report. Med Ultrason 2013;
15:67-70.

5) Aygun C, Tekin MI, Tarhan C, et al. Neurofibroma of the bladder
wall in von Recklinghausen’s disease. Int J Urol 2001;8:249-253.
Mellion BT, George RE, Fischer DK, et al. Anterior sacral
meningocele and tuberculous spondylitis of the sacrum in a

6

g

patient with neurofibromatosis. Case report and review of the
literature. Neurofibromatosis 1989;2:299-308.

Green W], Green AE, Jr. Large pelvic mass in a patient with
neurofibromatosis. Invest Radiol 1988;23:772-774.

8) Oren M, Lorber B, Lee SH, et al. Anterior sacral meningocele:

7

~

report of five cases and review of the literature. Dis Colon
Rectum 1977;20:492-505.

9) Yamana T, Suzuki M, Kitano H. Neuro-otologic findings in a
case of superficial siderosis with bilateral hearing impairment.
J Otolaryngol 2001;30:187-189.

10) Manfredi M, De Togni L, Beltramello A. Superficial siderosis of
the central nervous system in a patient with neurofibromatosis
type L. Eur Neurol 2000;43:121-122.

11) HEPEE, SR, Rk ER. BEFREEICB1T 2 8AH
SV L BRERIEE. A NATEE 2010;99:1248-1254.

12) SREFH. A —mEOMN— HMNEAEE 2013;102:2699-
2704.



56 : 494 BRERMES 5687 % (2016:7)

13) Takao M, Murayama S, Yoshida Y, et al. Superficial siderosis 16) 37 IF, WEHET, SEser: S NINEIERE S 2L 72

associated with abundant tau and alpha-synuclein accumulation. PEANTT T A RED 1H. FEENE 2008;69:292-294.

BM]J Case Rep 2011;2011:bcr1020114925. 17) Levy M, Llinas RH. Deferiprone reduces hemosiderin deposits
14) FFEMEA, SEMSEHA, FHIEILS . IRIF O SiFEB L O in the brain of a patient with superficial siderosis. AJNR Am J

HRIE T E % A L DIRNEANE Y T Y ILERED 1 6. Neuroradiol 2011;32:E1-2.

PRAHE 2013;53:470-473. 18) River Y, Honigman S, Gomori JM, et al. Superficial hemo-
15) IFAH, KEAF, EEAHG. MEANED T VILEE siderosis of the central nervous system. Mov Disord 1994;9:

O 2 BI—REHAFT R, MRI, K ka > CT At ARoOME— 559-562.

RAHHE 1995;35:1125-1130.

Abstract

An autopsy case of superficial siderosis of the central nervous system accompanied
by anterior sacral polycystic meningocele in neurofibromatosis type 1

Arifumi Matsumoto, M.D., Ph.D.", Hiroyoshi Suzuki, M.D., Ph.D.?,
Muneshige Tobita, M.D., Ph.D.” and Kinya Hisanaga, M.D., Ph.D."”

PDepartments of Neurology and Clinical Research Center, National Hospital Organization, Miyagi Hospital
“Department of Pathology and Laboratory Medicine, National Hospital Organization, Sendai Medical Center
“Department of Neurology, National Hospital Organization, Yonezawa Hospital

A 74-year-old female patient, who was diagnosed with neurofibromatosis type 1 (NF1) at the age of 40, was admitted
with complaints of flickering vision and gait disturbance for the last 2 years. On admission, neurological examination
revealed mild bilateral hearing loss and ataxia in the limb and trunk. Laboratory tests revealed anti-hepatitis C virus
(HCV) antibody positivity and elevated HCV RNA by real-time polymerase chain reaction. The cerebrospinal fluid
examination revealed a slightly yellowish appearance with elevated total protein levels. Gradient echo T,*-weighted
brain magnetic resonance imaging (MRI) demonstrated a rim of hypointense lesions surrounding the surface of the
cerebellum, brainstem, frontal and temporal lobes, and thalamus, which was considered as hemosiderin depositions.
From these MRI findings, she was diagnosed as having superficial siderosis of the central nervous system. Cerebral
angiography revealed an aneurysm-like dilatation at the bifurcation of the right internal carotid-posterior communicating
artery. *"Tc-ethyl cysteinate dimer single-photon emission computed tomography revealed hypoperfusion in the bilateral
frontal and temporal lobes. Pelvic plain X-ray, pelvic computed tomography, and lumbosacral MRI revealed a sacral defect
and an anterior sacral polycystic meningocele communicating with the spinal subarachnoid space. The patient’s
symptoms gradually worsened, and she died of septic shock because of pyelonephritis at the age of 77. An autopsy was
performed; on pathological examination, we did not observe any findings associated with rupture of the aneurysm-like
dilatation in the bifurcation of the right internal carotid-posterior communicating artery and cerebral amyloid angiopathy.
Because duropathies—a new neurological disease concept—have been implicated as a cause of bleeding in the superficial
siderosis, the anterior sacral polycystic meningocele, a type of duropathies, was presumed to be the most probable
bleeding source of the superficial siderosis in this patient. Bleeding from the meningocele might result from the
vulnerability of vessel walls in NF1.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:486-494)
Key words: superficial siderosis, duropathies, anterior sacral meningocele, neurofibromatosis type 1, hepatitis C virus




