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The Utility of Molecular Imaging for Investigating Patients
with Visual Hallucinations

We read with interest the recent article entitled “Distin-

guishing Neuroimaging Features in Patients Presenting

with Visual Hallucinations” by Winton-Brown et al.1 They de-

scribed the features of dementia with Lewy bodies (DLB) on

multiplanar T1-weighted MR imaging.1 In our practice, we

find the diagnosis of DLB challenging with anatomic imaging

alone. Molecular imaging can be helpful for differentiating

DLB from other causes of visual hallucinations and demen-

tia.2-4 We present examples of the imaging findings of DLB by

using nigrostriatal dopamine terminal imaging with dopa-

mine-transporter single-photon emission CT (DaTscan) with

the radioligand [123I]FP-CIT (GE Healthcare, Buckingham-

shire, United Kingdom) and FDG-PET. These imaging tech-

niques may be considered in addition to anatomic imaging in

cases in which a diagnosis of DLB is suspected but remains

unclear.

DaTscan is used for the early detection of Parkinson dis-

ease, to differentiate essential tremor and psychogenic-/neuro-

leptic-induced parkinsonism from presynaptic parkinsonian

syndromes and to distinguish DLB from other forms of de-

mentia. Nigrostriatal dopaminergic denervation is a crucial

feature in Parkinson disease, parkinsonian disorders and DLB.

[123I]FP-CIT has a high affinity for the dopamine transporter

(DaT) and is used to visualize dopaminergic nerve terminals.

DaTscan involves the acquisition of SPECT images 3– 6 hours

after a single injection of [123I]FP-CIT at a recommended dose

of 111–185 MBq by using a dual-headed (or greater) gamma

camera. In a normal DaTscan, the striatum is visible as sym-

metric, comma-shaped regions. Both the caudate and putamen

show high uptake compared with the background (Fig 1A). In

DLB, there is typically bilateral loss of DaT binding, predomi-

nantly in the putamen and caudate, more symmetric than in

Parkinson disease (Fig 1B). A Phase III study by McKeith et al2

showed that DaTscan has a mean sensitivity of 77.7% for de-

tecting clinically probable DLB and a specificity of 90.4% for

excluding other causes of dementia, principally Alzheimer dis-

ease (AD).

FDG-PET is a useful imaging technique in differentiating

primary neurodegenerative disorders. The FDG metabolic sig-

nature of DLB is bilateral parietal and posterior temporal hy-

pometabolism, posterior cingulate gyral hypometabolism, and

involvement of the occipital lobes, which are spared in AD

(Fig 2).3 Medial occipital lobe hypometabolism is a key feature

of DLB that discriminates it from AD,4 with a reported sensi-

tivity and specificity of 92%. If the occipital cortex is not in-

volved, DLB and AD cannot be distinguished on the basis of

their FDG metabolic pattern.3 When clinical and FDG-PET

findings are indeterminate, DaTscan is complementary.

In conclusion, the integration of molecular imaging, including

DaTscan and FDG-PET, can be useful in establishing a diagnosis

of dementia with Lewy bodies in patients presenting with visual

hallucinations.
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FIG 1. A, Normal DaTscan findings with normal background activity.
The arrows show normal radiotracer uptake within the caudate nuclei
and putamen bilaterally. B, Abnormal DaTscan findings in a 68-year-
old woman with visual hallucinations and cognitive impairment. There
is reduced uptake within the caudate nuclei and putamina (arrows)
bilaterally with increased background activity (asterisk). In the clinical
context, these findings are consistent with DLB.
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FIG 2. FDG-PET in the same patient as Fig 1B shows marked bilateral
hypometabolism in the medial occipital lobes, which is a typical find-
ing in DLB.3 These features distinguish DLB from AD; AD typically
shows hypometabolism in the temporal-parietal regions and poste-
rior cingulate gyrus but with normal medial occipital metabolism.
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