
Comorbid Multiple Sclerosis
and TDP-43 Proteinopathy
in a Gulf War Sea Captain

To the Editor: Multiple sclerosis (MS)
is a complex trait inflammatory
demyelinating disease, considered
the most common cause of neurolog-
ical disability in young adults.1 The
disorder results from an interplay
between as-yet unidentified environ-
mental factors and susceptibility
genes.1 Apart from infectious agents,
an association with MS has been
shown for various toxins, dietary
factors, low sunlight exposure, and
trauma. Cognitive dysfunction can
begin during the early stages of dis-
ease, even in the absence of physical
disability.2 The authors report on a
patient with a history of MS and
cognitive dysfunction encompassing
progressive anomia and impaired
word-comprehension, whose initial
symptoms were putatively linked to
being onboard a ship that caught fire
during the Gulf War.

Case Report
A 60-year-old deep-sea captain with
a diagnosis of MS presented to the
tertiary hospital for further investiga-
tions of cognitive decline. His first
symptoms were temporally related
by his family to an incident a decade
previously when his ship caught fire
during the Gulf War, and he was
exposed to smoke and fumes with-
out being able to leave the ship for
weeks. After this traumatic experi-
ence, he started to complain of pro-
gressive bladder and sexual dysfunc-
tion, problems with dexterity, and
gait disturbance. After investigation,
he was diagnosed with MS at the
age of 52. Concurrent with the devel-
opment of physical symptoms, the

family also noted impaired naming
and word-finding difficulties, mani-
festing as circumlocutions in conver-
sations. Later, more pronounced def-
icits in comprehension of language,
object-recognition, and surface dys-
lexia manifested, causing great dis-
tress to the patient and his family
and leading him to retire early. His
visuospatial skills, phonological and
syntactic processes, and, to some
extent, episodic memory, were ini-
tially spared. There was no other
personal or family history of note.
On examination, he had mild weak-
ness in his right lower limb, brisk
reflexes, and bilateral up-going plan-
tar responses. Blood screen, includ-
ing treponemal serology, was nega-
tive, but CSF showed IgG oligoclonal
bands. Neuroimaging revealed
periventricular white-matter lesions,
as well as asymmetric frontotempo-
ral atrophy, more pronounced on the
left, and disproportionate to the
number of white-matter lesions.
Neuropsychological testing showed
a verbal IQ of 69 and performance
IQ of 86. His verbal subtest scores
ranged from extremely low (Vocabu-
lary and Similarities) to average
(Digit Span). He also had extremely
low scores on the Picture Comple-
tion performance test, while scoring
high-average on Matrix Reasoning.
Verbal recognition was less efficient
than visual recognition-memory. The
possibility of a dual neurological diag-
nosis of MS and a frontotemporal-
dementia-spectrum disorder was con-
sidered likely. He was started on
galantamine, but continued to deterio-
rate physically, cognitively, and behav-
iorally over the next 3 years, necessi-
tating residential placement, where he
eventually died. Postmortem histo-
pathological examination disclosed
two distinct and separate pathologies:
MS and widespread TDP-43 pro-

teinopathy. Severe neuronal loss was
found in the left temporal cortex with
an anterior gradient (Figure 1 [A]). The
rest of the brain showed moderate
cortical atrophy, with white-matter
loss. The MS mainly affected the
spinal cord and brainstem (Figure 1
[B]). There were widespread TDP-43-
positive dystrophic neurites, no
intranuclear, and only rare intracyto-
plasmic inclusions in the neurones of
neocortex and limbic system, in keep-
ing with frontotemporal lobar degen-
eration with TPD-43 proteinopathy
(FTLD-TDP43) subtype 1 (Figure 1
[C]).

Discussion
TDP-43 proteinopathies represent a
heterogeneous group of disorders,
with a broad clinicopathological spec-
trum (i.e., from FTLD-TDP-43, at one
end, to ALS, at the other) involving
multiple systems and sharing similar
disease mechanisms linked to patho-
logical TDP-43.3 In sporadic cases, var-
ious environmental factors have been
considered as possible triggers of the
neurodegenerative cascade, including
a history of trauma to the CNS (lead-
ing to axonal injury), strenuous physi-
cal activity, exposure to heavy metals,
etc.4 Our patient reportedly presented
with physical and cognitive symptoms
shortly after being exposed to
unknown toxic fumes and prolonged
extreme psychophysiological stress.
Although patients with MS can show
early decline in cognitive functioning,
this usually takes the form of difficul-
ties with executive function.2 Here,
progressive language and cognitive
dysfunction was suggestive of seman-
tic dementia (SD).5 SD is a syndrome
within the spectrum of frontotemporal
lobar degenerations, characterized by
fluent progressive aphasia, with
emphasis on anomia, and loss of
word-meaning.5 SD has been recently
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associated with clinicopathological
diagnosis of FTLD-TDP-43 subtype 1,
which is in keeping with the postmor-
tem findings in our patient.3,6 Coexist-
ing TDP-43 pathology has been
reported in several neurodegenerative
diseases, but, thus far, not in MS.3,4 A
random nature for this association
cannot be excluded with certainty.
Lately, however, axonal injury/loss
has been argued to play a role in the
evolution of both pathologies, and it is
tempting to speculate that it also
formed a common ab initio pathologi-
cal substrate in the case presented
here.4,7
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FIGURE 1. Postmortem Findings in a Patient with Comorbid Multiple Sclerosis and TDP-43 Proteinopathy

[A]The cortical atrophy is most severe, almost knife-edge, in the anterior and medial temporal lobe, whereas the posterior part of the
superior temporal gyrus (arrowheads) is more preserved. There is a demyelinating plaque in the parietal lobe (arrows). [B] The
demyelinating lesions of MS were all inactive (burnout) plaques and mainly affected the spinal cord and the brainstem (Luxol fast blue-Nissl).
[C] There was severe neuronal loss in the temporal cortex, and less severe in the frontal lobe, accompanied by superficial microvacuolation.
Widespread TDP-43-positive dystrophic neurites and only rare intracytoplasmic (mainly round) inclusions were present in the neocortex
and limbic system. No obvious TDP-43-positive intranuclear inclusions were seen, and no significant TDP-43 pathology was noted in the
spinal cord. No immunoreactivity against Tau, A!, or "-synuclein was present.
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