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Lewy pathology in an autopsy case of FTLD-MND with reduced cardiac MIBG
uptake and depletion of cardiac sympathetic fibers
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Clinical and neuropathological criteria for frontotemporal lobar
degeneration (FTLD) with amyotrophic lateral sclerosis (ALS) have
been classified as a FTLD-motor neuron disease (FTLD-MND). Accu-
mulation of TDP-43 is present, which is recognized as a specific
neuronal inclusion of FTLD-MND; cardiac ['?*IJmeta-iodobenzyl-
guanidine (MIBG) uptake can assess the function of postganglionic
cardiac sympathetic nerve endings. Reduced cardiac MIBG uptake
on MIBG myocardial scintigraphy has been reported in patients
with Parkinson’s disease (PD), dementia with Lewy bodies (DLB),
pure autonomic failure (PAF) and a-synuclein-associated PD [1,2].
We encountered a patient of FTLD-MND with reduced cardiac
MIBG uptake, autopsy confirmed depletion of cardiac sympathetic
fibers with Lewy pathology and FTLD-MND.

A 60-year-old man developed dysarthria, dysphagia, muscle weak-
ness and muscle atrophy in all four limbs. Upper motor neuron signs
included a hyperactive jaw jerk and left Babinski sign in the left limbs;
deep tendon reflexes were decreased in all four limbs. Lower motor
neuron signs included: marked tongue atrophy and fasciculations,
dysarthria and muscle weakness and muscle atrophy in all four
extremities. Needle EMG showed denervation in the sternocleido-
mastoid muscle, biceps brachialis, abductor pollicis brevis, quadriceps
femoris and tibialis anterior muscles. We diagnosed amyotrophic
lateral sclerosis (ALS) based on the revised El Escorial criteria. The
patient had no significant family history of ALS or dementia. Fourteen
months after the diagnosis, he was admitted to our hospital complain-
ing of dyspnea and dysphagia. He demonstrated cognitive decline (20/
30 MMSE) and atrophy of the bilateral temporal lobes on CT (Fig. 1-A).
He was diagnosed with FTLD-MND. Eighteen after disease onset,
biphasic positive airway pressure support was begun. The patient
declined feeding via a nasogastric tube or gastrostomy, and was main-
tained by intravenous hyperalimentation. MIBG myocardial scintig-
raphy showed that the early H/M ratio was 1.33, and delayed H/M
ratio was 1.28. There were no autonomic symptoms such as bladder
dysfunction or orthostatic hypotension but he was constipated. There
was no history of tricyclic antidepressants, diabetes, or cardiac disease.

The patient showed no evidence of parkinsonism during the
course of his disease. He died of bronchial pneumonia at the age
of 62 years. The entire clinical course was two and a half years.

1353-8020/$ - see front matter © 2012 Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.parkreldis.2012.10.011

Brain weight was 1615 g. Examination revealed: bilateral
temporal atrophy (left > right), hypopigmentation in the substantia
nigra (SN) and locus ceruleus (LC) and atrophy of the anterior horn
and of anterior root (Fig. 1-B). There was neuronal loss and gliosis
in the lower motor neurons and mild neuronal loss in the superficial
layers of the cerebral cortex. Neuronal cytoplasm in the spinal ante-
rior horn, hypoglossal nuclei, hippocampal dentate gyri, parahippo-
campal gyri, cerebral cortex and putamen exhibited phosphorylated
TDP (pTDP)-like immunoreactivity (Fig. 1-C). Cystatin-positive
Bunina bodies were restricted to the hypoglossal nucleus (Fig. 1-
D). Lewy bodies (LB) were abundant in LC and dorsal motor nucleus
of the vagus nerve, while only a few threads were found in SN. There
were no AP deposits and argyrophilic grains. Tyrosine hydroxylase-
positive and neurofilament-positive axons in epicardial nerve fasci-
cles were markedly decreased (Fig. 1-E, F). There were a few Lewy
neurites in the epicardial nerve fascicles, where TDP immunoreac-
tivity was absent. Braak NFT staging was less than 2.

Most often, reduced cardiac MIBG uptake is observed in patients
with PD, DLB, and PAF [1,2]. Other causes of reduced cardiac MIBG
uptake include the use of tricyclic antidepressants, congestive heart
failure, and ILBD (incidental Lewy body disease) [2]. The pathology
of the present case is consistent with ALS, given the presence of TDP
positive inclusions and Bunina bodies. Moreover, this case can be
diagnosed with ILBD as well because the patient had no signs or
symptoms of parkinsonism but did have constipation and abundant
Lewy bodies in LC and dorsal motor nucleus of vagus nerve but not
in SN, which is in agreement with PD Braak staging 2 [4].

Druschky et al. reported that only mild reduction of cardiac
MIBG uptake (average H/M ratio & SD; 1.82 + 0.27, mean age 59.1
years) was seen in ALS patients when compared to normal subjects
(average H/M ratio + SD; 2.16 + 0.26, mean age 38 years) [3].
However, they did not exclude patients with concurrent causes of
reduced cardiac MIBG uptake. Furthermore, the average age of their
ALS group was higher than their controls. It remains to be proved
whether patients suffering only from ALS have low cardiac MIBG
uptake.

Since cardiac MIBG uptake in the present case was markedly
reduced and Lewy body pathology was focused in the brainstem
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Fig. 1. A: Coronal FLAIR-MRI showed bilateral temporal atrophy. B: K | {iver-barrera stained section. Spinal cord at mid-thoracic level. Atrophy of the anterior horn and root was
noted. C: Neuronal cytoplasm in the spinal anterior horn exhibited phosphorylated TDP (pTDP)-like immunoreactivity. D: Cystatin-positive Bunina body was restricted to the hypo-
glossal nucleus. E: Tyrosine hydroxylase (TH) immunostaining in FTLD-MND. TH-positive axons in epicardial nerve fascicles were markedly decreased. F: TH in control.

without parkinsonism in life, we conclude that the reduced MIBG
uptake could be related to coexisting ILBD. The pathology of the
epicardial nerves in this case, i.e.,, a marked decrease in the
numbers of axons and the existence of a few Lewy neuritis sympa-
thetic denervation was not related to ALS.

Fujishiro et al. reported that PD Braak staging 1 and 2, namely
ILBD, is associated with moderate cardiac sympathetic denervation
[5], which was seen in this case. We therefore theorized that
a marked reduction of axons in epicardial nerve fascicles might
be related to the coexistent Lewy pathology rather than FTLD-MND.

To our knowledge, this combination is quite rare, thus warrant-
ing further investigation of subjects with a similar presentation in
order to clarify whether this is a unique pathological feature of
FTLD-MND or a coincidental phenomenon.

In cases with MND without clinical signs indicating Lewy body
disease but with reduced cardiac MIBG uptake, it is necessary to
consider a combination of ILBD and MND.
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