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CT Recognition of Thorotrast-Induced Intracranial and

Lumbar Arachnoiditis

Andrew W. Kaplan," ? Stephen S. Teng," and Andrew H. Koo'

In the 1930s and 1940s the radioactive contrast material
colloidal thorium dioxide (Thorotrast) was frequently used in
radiographic examinations. The agent was used mainly for
angiography and to a lesser extent for myelography, ventric-
ulography, pyelography, and hepatolienography. The late clin-
ical complications and conventional radiographic manifesta-
tions of thorium administration have been well documented.
We report a case of chronic arachnoiditis and myelopathy to
illustrate the unusual but probably diagnostic computed to-
mographic (CT) appearance of the head and spine.

Case Report

A 59-year-old man was admitted to Santa Clara Valley Medical
Center for treatment of vomiting and hematemesis. He had a history
of mental retardation and multiple previous psychiatric admissions.
According to a family member the patient had a neurosurgical pro-
cedure performed during childhood for a “brain tumor.” In addition to
the retardation, the patient had chronic neurologic problems including
a 20 year history of bowel and bladder incontinence and bilateral
deafness with onset 10 years before admission. The family also had
noted more recent facial and progressive right leg weakness.

Admission physical examination revealed both motor and sensory
neurologic deficits including multiple cranial nerve abnormalities. Right
optic nerve atrophy, external ophthalmoplegia, left facial weakness,
complete bilateral neurosensory hearing loss, right leg weakness,
and bowel and bladder incontinence were among the findings noted.
Comprehensive medical and radiologic evaluation was undertaken
that included CT scans of the head and spine and lumbar myelogra-
phy. Noncontrast CT brain scans revealed moderate dilatation of the
ventricles. Extensive diffuse high-attenuation densities were present
surrounding the pial surfaces of the cerebrum and cerebellum and
within the basal cisterns, periventricular subependyma, and the cho-
roid plexus (figs. 1A-1D). CT of the lumbar spine demonstrated
similar high density outlining the thecal sac (fig. 1E). Both the intra-
cranial and lumbar radiopaque densities were present but less striking
on the plain radiographs. A metrizamide lumbar myelogram showed
deformity of the thecal sac with nerve root adhesions consistent with
arachnoiditis (fig. 1F).

These findings were initially considered to represent diffuse central
nervous system calcification with arachnoiditis probably related to
prior granulomatous or inflammatory process. Cerebrospinal fluid
analysis and other laboratory studies failed to provide a definitive

diagnosis. A lumbar meningeal biopsy was subsequently performed
and demonstrated reactive fibrosis of the dural and epidural tissues
with deposition of numerous amorphous refractile granules within the
tissues (fig. 1G). Of note is that no dystrophic calcifications were
present. When these tissues were subjected to analysis utilizing a
multichannel geranium lithium detector, daughter products (*'?Pb and
228/¢) from the radioactive decay chain of thorium were detected.

Discussion

Radioactive thorium dioxide has a biologic half-life of 400
years and a physical half-life of 1.39 x 10 years. The
emission consists mainly of alpha particles (90%) and some
beta (9%) and gamma (1%) radiations. It was first used as a
radiographic contrast medium in 1928 [1], but it was not until
1947 that the first suspected case of thorium induced malig-
nancy was reported [2]. Since then the association of thorium
administration with subsequent development of various malig-
nancies has been well documented. Among the tumors re-
ported include meningioma [3], cholangiocarcinoma [4], hep-
atoma [5], various bone tumors [6], neoplasms of the urinary
tract [7-9], multiple myeloma, and leukemia [10]. The exact
number of patients who underwent radiologic studies using
thorium is uncertain, but it has been estimated that as many
as 50,000 patients worldwide had received the agent by 1947
[i]s

Thorium was used initially for angiographic studies, and in
1932 was first used as a myelographic agent [12]. Its use for
myelography and ventriculography was subsequently limited
but continued despite concerns regarding experimental ani-
mal studies demonstrating the development of arachnoiditis
and hydrocephalus after intrathecal administration [13-15].
When injected into the subarachnoid space Thorotrast is
distributed according to the dynamics of the flow of the
cerebrospinal fluid. It is eventually deposited in the macro-
phages and histiocytes of the arachnoid and meninges, along
the ependymal lining of the ventricles, and perivascularly in
the endoneurium of various cranial nerves and spinal nerve
roots. Marked meningeal inflammation and subsequent fibro-
sis follows. The most frequently reported clinical sequelae
include cauda equina syndrome, arachnoiditis, progressive
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Fig. 1.—A, Nonenhanced CT brain scan. High-density Thorotrast involving
choroid plexus, subependyma, and basal arachnoid cisterns. B-D, Thorotrast
on pial surfaces of cerebellum and cerebrum. Moderate ventricular dilatation.
Right frontal arachnoid cyst (D), possibly related to chronic inflammatory
process. CT numbers of high-density material in range of 140-150 H. E,
Noncontrast CT of lumbar spine. Similar high-attenuation Thorotrast outlining

myelopathy, and multiple cranial nerve deficits [16-18]. These
often develop 10-15 years after myelography. Our patient’s
symptoms of deafness, facial weakness, ophthalmoplegia,
and bowel and bladder incontinence are characteristic com-
plications of intrathecal thorium administration. The lack of a
definitive history of prior Thorotrast administration is not
unusual and likely attributable to the long interval between
the administration of the contrast medium and development
of symptoms. In these instances the diagnosis is often made
primarily by radiologic studies [19]. In our patient the CT
demonstration of diffuse high attenuation involving the men-
inges of the brain and spinal cord was more striking than the
plain radiographic findings. This CT appearance is similar to
the findings in a case of intracranial thorium described by
Sinnot and Citrin [20].

Arachnoiditis secondary to thorium administration should
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thecal sac (arrows). F, Metrizamide lumbar myelogram. Deformity of thecal sac
associated with multiple nerve root adhesions consistent with arachnoiditis. G,
Photomicrograph of lumbar meningeal biopsy specimen. Clumps of amorphous
refractile granules in extracellular tissues (arrowheads) and macrophages (ar-
rows).

be considered in a patient who presents with multiple unex-
plained neurologic abnormalities including cranial nerve pal-
sies and cauda equina syndrome. The CT demonstration of
diffuse abnormal high density surrounding the brain and spinal
cord provides strong confirmatory evidence and may be di-
agnostic of this entity.
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