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MRI of the brain.

Gadolinium-enhanced image, demonstrating diffuse enhancement and thickening of the dura (TR,

530 msec. TE, 12 msec) .

POST

Fig. 2 MR venography.
The left transverse venous sinus is occluded, while the straight sinus shows severe stenosis (arrow)
(TR, 35 msec. TE, 10 msec).
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Ti-weighted image

Fig. 3

A: MRI. Imaging of the spine.

Te-weighted image

ERREHEE 50545 (2010 4)

B: 67Gallium scintigrams
POST

The thoracic and lumbar vertebral bodies show low intensity (arrows) (T1-weighted image: TR, 700
msec. TE, 10 msec. Te-weighted image: TR, 4,000 msec. TE, 120 msec).

B: 7Gallium scintigrams.

The dura (small arrow) and thoracic and lumbar vertebral bodies (large arrows) show multiple foci of
increased uptake, indicating the presence of metastatic tumors.
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ease fluid protein (GCDFP)-15, human milk fat globule
(HMFG)-1, estrogen receptor (ER), progesterone receptor
(PgR), Hlidg o~ —H —TDH % thyroid transcription factor
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G). MBHIR O ARAE M P D WH O P I IE S ek % A &
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Fig. 4 Autopsy findings.
A: The dura is diffusely thickened, with gross hemorrhages in the areolar layer. E, epidural space; S,
subdural space.
B, C, D: Photomicrographs of the dura mater (hematoxylin and eosin stain), showing (*) abundant fi-
brous collagenous tissue and (* *) numerous tumor emboli within dilated dural veins, and (* * )
necrosis.

C: Outer dense fibrous layer of the dura mater.
D: Inner areolar layer of the dura mater.

E: Immunohistochemical staining shows completely negative for MUC5A/C. MUC5A/C stain).
F: Photomicrograph shows poorly differentiated adenocarcinoma of the stomach resected 17-years

earlier. (hematoxylin and eosin stain).

G: Immunohistochemistry of the stomach. Cancer cells are weakly positive for MUC5A/C, focally,
and the regenerative foveolar epithelium are intensely positive. (MUC5A/C stain).
H: Photomicrograph shows tumor emboli in pulmonary arteriole at autopsy. (hematoxylin and eosin

stain).

I: Immunohistochemistry of the lung shows completely negative for MUC 5A/C. MUC5A/C stain).
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Table 1 Histochemical and immunohistochemical results.

Stain Autopsy: Lung _Metastatic Autopsy: Dura Metastatic Resected gastric
adenocarcinoma adenocarcinoma adenocarcinoma
PAS/Alcian blue + + +
CEA + + +
EMA + + +
CA199 - + (partial) +
MUC5A/C - - + (partial)
MUC6 - - -
Cytokeratin
AE1/AE3 + + +
CK5/6 + +
CK7 + (partial) +
CK20 - -
CK18 + +
CK19 + (partial) + (partial)

PAS, periodic acid-Schiff reaction; CEA, carcinoembryonic antigen; EMA, epithelial membrane antigen;
CA, carbohydrate antigen; MUC, mucin; AE1/AE3, cytokeratin multi; +, positive for staining; —, nega-

tive for staining.
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Table 2 Summary of 25 cases with thickened dura associated with metastatic cancer.
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Case Author . Clinical Coagulation | Subdural . C e .
No. Year Primary tumor symptoms disorder hematoma MRI findings Dural pathologic findings
1 | Russell DSD Carcinoma of ac- | Diplopia, visual + Extensive cartinomatous
1934 cessory nasal si- | acuity de- infiltration. The areolar
Case 1 nuses or creased layer was thickened.
prostate
2 Case 2 Scirrhous carci- | Delirious, un- + Great thickening of the
noma of stomach | conscious areolar layer also was
observed.

3 Case 3 Carcinoma of Delirious The periosteal surface of

lung the dura was greatly
thickened.

4 Case 4 Ewing’s sarcoma | Nystagmus, Extensive infiltration of
left facial weak- dense and areolar layers.
ness The areolar layer was

greatly thickened by
granulation tissue.

5 | McDonald JV2 Hodgkin's Headache Subdural The dura was diffusely

1966 disease effusion infiltrated.
6 | Leech RW3 Pancreatic can- | Lethargy, ani- |Thrombocyt- + The dura was diffusely
1974 cer socoria, and in- |openia thickened (2 to 3 mm). Nu-
creased flexor merous tumor nodules
tone in the left filled the vascular chan-
arm nels of the inner layer.

7 | Sakaki S¥ Gastric cancer Headache and The dura was notably

1979 facial edema tense and diffusely
thickened. Numerous
markedly distended ves-
sels contained
intraluminal tumor
nodules.

8 | Haraguchi S9 Gastric cancer Nausea and DIC + Adenocarcinoma cells

1981 vomiting present in the vessels.

Left hemipare-
sis, coma

9 | Hirashima Y® Adenocarcino- Left hemipare- DIC + In the inner dural layer,

1983 ma of unknown | sis, convulsion, many of the innumerable

orgin coma dilated small vessels con-
tained tumor.

10 | Ishikawa I7 Gastric cancer Headache, nau- DIC Numerous tumor cell em-

1985 sea, vomiting, boli were seen in the in-
loss of con- ner vascular layer. Fibro-
sciousness blastic reaction was

prominent in the dense
outer layer.

11 | Tohyama I® Adenocarcino- Headache, stiff + Thickening of dura

1986 ma of stomach neck mater.

12 | Kamiya K9 Adenocarcino- Right hemi- Bleeding + Bone marrow metastasis

1987 ma of stomach paresis, coma, | tendency
anisocoria

13 | Tyrrell RL10 Pulmonary or | Headache, leth- - Rim thickest over the mid- | Grossly thickened dural

1987 gastriointestinal | argy, and inat- temporoparietal area membrane over the left

primary tumor tentiveness cerebral convexity and
base of skull.

14 | Bergmann M!D Gastric cancer Gastric distur- + On the right, the dura

1992 bances and was covered with fresh
dysphagia hemorrhages up to 05

cm thick.

15 | Steg RE!2 Carcinoma of Complex par- Diffuse enhancement and | Some of the larger dural

1993 the bladder tial status epi- thickening of dura overly- | veins contained large
lepticus ing the right cerebral | clumps of tumor cells.

hemisphere

16 | Kuroki T1® Lung cancer Right hemi- + Thickening of parietal

1994 paresis and dura.
aphasia

17 | Terashi H!Y Prostate cancer | Headache Diffuse dural —

1999 enhancement and thicking

18 | Takahashi S Unknown Headache, DIC CSF Thickened dura and multi- | Adenocarcinoma, fibrosis,

1999 vomiting leaks ple CSF leaks infiltrating lymphocytes,

and subdural effusion,
correlating with the
dural metastasis
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Kajimoto S0
2002

Tseng SHI7
2003
Case 3

Case 4

Kondo Y8
2005

Laigle-Donadey F19
2005

Truong MX20
2006

Present case

Breast cancer

Lymphoma

Breast cancer

Colorectal can-
cer, hemodialy-
sis

Breast cancer

PH: Breast can-

cer

PH: Gastric can-

cer

FRER#ESE 50%4 % (2010: 4)

Diplopia, ble-
pharoptosis, re-
duced visual
acuity

Headache, di-
plopia, reduces
visual acuity,
and bilateral
ptosis

Headache,
blurred vision,
and dizziness
Disturbance of +
consciousness

Diffuse thickening of dura —
mater, with enhancement
in the right frontal region

+ Dural metastasis; thick-
ened, slightly hyperemic
dura; lymphoma cells
with characteristic crush
artifacts

+ Infiltration of the dura;
thickened, slightly hy-
peremic dura; scanty
metastatic cancer cells; fi-
brosis

Bilateral hypertrophy of —
dura mater over temporal
lobes, tentorium cerebelli,

and skull base, demon-
straited with gadolinium
contrast.

Dural thickening and en- —
hancement involving the
left convexity and the
area of the left cavernous
sinus

Extensive thickening and —
irregularity of the dura

- Diffuse enhancement and
thickening of dura

Dura diffusely thickened

PH, past history; DIC, disseminated intravascular coagulation; MRI, magnetic resonance imaging; +, present; —, absent.

5%

Table 3 Primary tumors in cases with thickened dura associated with metastatic cancer.

Primary tumor Number of cases River (1996) 23)* Paakko (1990) 24 *
Gastric ca 7HH5)7)~9)11)
Breast ca 416)17)19)20) 7
Prostate ca 114 2 7
Lymphoma 2217) 5
Lung ca 2013)
Colon ca 118 1
Pancreas ca 13
Bladder 112)
Ewing’s sarcoma 10
Nasopharyngeal ca 1
Malignant meningioma 1
Medulloblastoma 1
Ovarian ca 1
Unknown 41)6)10)15)
Total 24 13 14

ca, carcinoma

* Diffuse dural enhancement and associated cancer
** Patients with dural enhancement
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Abstract

An autopsy case of dural thickening caused by widespread dural vein thrombosis associated
with disseminated bone marrow carcinomatosis

Kyoko Maruta, M.D.", Joeji Wakimoto, M.D.?, Yoshito Sonoda, M.D.”,
Yuichi Uchida, M.D.", Fujio Umehara, M.D.” and Hidetoshi Fukunaga, M.D."
"Department of Neurology, National Hospital Organization Minamikyushu National Hospital
“Department of Pathology, National Hospital Organization Minamikyushu National Hospital
¥Department of Neurology and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences

A 64-year-old woman was referred to our hospital because of disturbance of consciousness. She had under-
gone distal gastrectomy for gastric carcinoma 17 years previously. General physical examination was unremark-
able, neurologic examination disclosed hyperactive deep tendon reflexes in the upper limbs.

Laboratory abnormalities included elevations of alkaline phosphatase (ALP) and lactate dehydrogenase
(LDH), and findings suggesting disseminated intravascular coagulation (DIC). Lumbar cerebrospinal fluid showed
a protein concentration of 408 mg/d! and a glucose concentration of 82 mg/d! (blood: 110 mg/dl), as well as a cell
count of 16/mm®.

Cranial computed tomography indicated brain edema. Magnetic resonance imaging (MRI) of the brain
showed diffuse thickening of the dura mater, with contrast enhancement upon gadolinium-DTPA administration.
These findings suggested hypertrophic pachymeningitis. Magnetic resonance venography (MRV) showed occlu-
sion of the left transverse sinus and attenuation of the straight sinus. MRI of the spine as well as gallium scinti-
grams demonstrated multiple areas of increased uptake in areas near the skull and spine. We therefore suspected
tumor metastasis.

The patient was given heparin as well as pulse therapy with methylprednisolone, but she died 7 weeks after
symptom onset. At postmortem examination, the dura was thickened. Histopathologically, numerous tumor cell
emboli in the dura were confined to the lumens of veins. The tumor cells were thought to have metastasized to
the dura through the vertebral venous plexus (Batson’s plexus). Immunostaining demonstrated immunoreactivity
of tumor cells to epithelial membrane antigen (EMA) and carcinoembryonic antigen (CEA). The primary origin of
the carcinoma was not precisely identified by these findings.

Widespread dural vein tumor emboli should be taken into consideration as a cause in cases that develop rapid
deterioration of consciousness associated dura mater thickening.

(Clin Neurol 2010;50:232-240)
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