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Early- and late-phase 18F-FP-CIT PET images in vascular parkinsonism
due to midbrain infarct
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Dear Editor,
The term vascular parkinsonism (VP) has remained de-

bated because the definition is unclear and the mecha-
nisms seem to be heterogeneous [1]. It is suggested that
the damage to nigrostriatal and subcortico-cortical path-
ways may lead to parkinsonism [2]. Dopamine transporter
imagings in VP seem to be inconsistent. We introduce a
VP patient showing the abnormal dopaminergic activity
of the ipsilateral striatum after focal midbrain infarction,
which was rarely reported.

A 71-year-old, right-handed woman with a previous
history of hypertension visited our clinic for both hand
tremor and bradykinesia. She reported that the right hand
tremor occurred 4 years ago, and the left hand tremor and
bradykinesia, 1 year ago. She denied acute onset of those
symptoms. She told us that her hand tremor occurred
while writing, using a spoon, and the rest. Constipation
occurred 1 year ago, but there were no other non-motor
symptoms such as REM sleep behavior disorder (RBD)
and urinary problem. There was no family history of
movement disorders and no history of neuroleptics, head
trauma, or cerebrovascular disease. Neurological exami-
nation showed a masked face, resting tremor, rigidity,
and bradykinesia, and decreased arm swing on the right
when walking. The tremor, rigidity, and bradykinesia
were more severe in the right limb than in the left limb.
She did not present postural instability and gait abnormal-
ities including short step gait, festination, freezing, and a
wide-based gait. She was stage 2 on the Hoehn and Yahr

scale, and The Unified Parkinson’s Disease Rating Scale
(UPDRS) score was 29 (part I, 3; II, 7; III, 19; IV, 0). The
Korean version of the Mini-Mental State Examination (K-
MMSE) was 21 points (education, 6 years) and the
Korean version of the Montreal Cognitive Assessment
(MoCA-K) was 17 points. Beck’s Depression Inventory
(BDI) was 31 points. The Korean Version of Sniffin’
Sticks test (KVSS) showed hyposmia (the odor threshold
test, 3.5 points; the odor discrimination test, 8 points; the
odor identification test, 9 points).

A brain MRI showed an old lacunar infarct in the left
midbrain. [18F] N-(3-fluoropropyl)-2b-carbon ethoxy-
3b-(4-iodophenyl) nortropane (FP-CIT) PET images were
obtained 10 and 180 min after injection of 18FFP-CIT
(5 mCi; 185 MBq) as in a previous study [3]. The early
phase FP-CIT images were reported to provide comple-
mentary FDG-like information to the dopamine transport-
er (DAT) images of the late phase [3]. The early phase
images showed an asymmetrically reduced perfusion at
the left caudate and putamen, and the late phase images
(routine delay images) showed reduced DAT activity at
the left caudate and putamen (Fig. 1). Her myocardial
123I-metaiodibenzylguanidine (MIBG) scintigraphy was
normal.

The patient received a total of 300 mg of levodopa and
75 mg of carbidopa for 3 weeks, but she complained no re-
sponse to the medication and asked for a request to go to
another hospital.

The concept of VP has been commonly used but also
criticized since the first description of Critchley in 1929
[4] because pathogenesis and pathology are unclear. There
are poor clinicopathologic data and no specific pattern of
brain lesions in VP. Focal strategic infarct can cause VP,
which has been rarely reported. Most previous reported
cases showed acute onset and unilateral symptom and
signs [1, 2, 5, 6]. Only one case had unilateral parkinson-
ism without stroke-like episode [7]. In our case, it was a
silent infarct and bilateral, asymmetric manifestations of
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parkinsonism that can be explained by additional bilateral
subcortical white matter lesions or collateral projection
from the substantia nigra to the striatum [8].

In clinical practice, VP should be differentiated from
the idiopathic Parkinson’s disease (IPD), because the
treatment and prognosis are different [9]. Searching for
non-motor symptoms may be helpful for the differentia-
tion, but our patient had hyposmia, depressive mood, and
constipation, and denied RBD. Studying brain perfusion
was reported to be useful in the differential diagnosis of
parkinsonism [3]. The perfusion of the striatum is known
to be bilaterally increased in IPD [3], but the perfusion of
the putamen was decreased ipsilateral to the SN lesion in
our patient, which was consistent with DAT findings. A
similar imaging finding has been previously published,
although the parkinsonism was a sudden onset [10]. The
regional cerebral metabolic rate of glucose and the dopa-
minergic activity was measured using [18F]-fluorodeoxyglucose
and [18F]-L-6-fluorodopa, respectively [10]. In that case, FDG
uptake was reduced in the putamen, frontal cortex, and cerebel-
lum. In addition to VP, similar DAT findings (reduced DAT
activity at the striatum ipsilateral to the SN lesion) have also been
reported in post-infective parkinsonism [11].

Cardiac MIBG scintigraphy is also useful for the dif-
ferential diagnosis and it shows normal or slightly de-
creased uptake in VP compared with healthy people
[12], which is consistent with our case.

In conclusion, we report a rare case of vascular parkinson-
ism due to SN lesion. The DAT findings were decreased ac-
tivity of the ipsilateral striatum that may be due to anterograde
degeneration of the nigrostriatal pathway [6]. Our findings
support the idea that damage to nigrostriatal pathways may
lead to parkinsonism [2].

Our observation has some limitations. Because
hyposmia, depressive mood, and constipation are known
to be prodromal symptoms in IPD, we could not completely
exclude an additional possibility that this may be a case of
early IPDwith superimposed nigral ischemic damage. There
was some lack of a suitable follow-up and the objective
evaluation of drug response for the differential diagnosis.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

References

1. Solla P, Cannas A, Arca R, Fonti D, Orofino G, Marrosu F (2015)
Focal (123)I-FP-CIT SPECTabnormality in midbrain vascular par-
kinsonism. Case Rep Neurol Med 2015:642764. https://doi.org/10.
1155/2015/642764

2. Akyol A, Akyildiz UO, Tataroglu C (2006) Vascular parkinsonism:
a case of lacunar infarction localized to mesencephalic substantia
nigra. Parkinsonism Relat Disord 12(7):459–461. https://doi.org/
10.1016/j.parkreldis.2006.01.009

3. Jin S, Oh M, Oh SJ, Oh JS, Lee SJ, Chung SJ, Kim JS (2017)
Additional value of early-phase 18F-FP-CIT PET image for differ-
ential diagnosis of atypical parkinsonism. Clin Nucl Med 42(2):
e80–e87. https://doi.org/10.1097/RLU.0000000000001474

4. Vizcarra JA, Lang AE, Sethi KD, Espay AJ (2015) Vascular par-
kinsonism: deconstructing a syndrome. Mov Disord 30(7):886–
894. https://doi.org/10.1002/mds.26263

5. Bejr-Kasem Marco H, Lorenzo-Bosquet C, Alvarez-Sabin J,
Hernandez-Vara J (2017) Parkinsonism related to Percheron

Fig. 1 a Brain MRI shows focal
old infarction in the left substantia
nigra. b Early phase image (i.e.,
early perfusion dominant image,
first 10-min image) of 18F-FP-
CIT PET shows asymmetrically
reduced perfusion at the left
caudate and posterior putamen. c
Late phase image (i.e., routine
delay image, first 180-min image)
shows marked reduction of
presynaptic dopaminergic uptake
in the left caudate and posterior
putamen

1090 Neurol Sci (2019) 40:1089–1091

https://doi.org/10.1155/2015/642764
https://doi.org/10.1155/2015/642764
https://doi.org/10.1016/j.parkreldis.2006.01.009
https://doi.org/10.1016/j.parkreldis.2006.01.009
https://doi.org/10.1097/RLU.0000000000001474
https://doi.org/10.1002/mds.26263


artery infarct. J Neurol Sci 373:21–22. https://doi.org/10.1016/
j.jns.2016.12.011

6. Nakadate M, Miyamoto N, Starkey J, Toriihara A, Tateishi U
(2016) Anterograde degeneration of the nigrostriatal pathway visu-
alized by 123I-FP-CIT SPECT in a patient with artery of Percheron
infarction. Clin Nucl Med 41(6):483–484. https://doi.org/10.1097/
RLU.0000000000001187

7. Ohta K, Obara K (2006) Hemiparkinsonism with a discrete lacunar
infarction in the contralateral substantia nigra. Mov Disord 21(1):
124–125. https://doi.org/10.1002/mds.20747

8. Takada M, Li ZK, Hattori T (1988) Collateral projection from the
substantia nigra to the striatum and superior colliculus in the rat.
Neuroscience 25(2):563–568

9. Gupta D, Kuruvilla A (2011) Vascular parkinsonism: what makes it
different? Postgrad Med J 87(1034):829–836. https://doi.org/10.
1136/postgradmedj-2011-130051

10. Boecker H, Weindl A, Leenders K, Antonini A, Kuwert T, Kruggel
F, Grafin von Einsiedel H, Conrad B (1996) Secondary parkinson-
ism due to focal substantia nigra lesions: a PET study with
[18F]FDG and [18F]fluorodopa. Acta Neurol Scand 93(6):387–
392

11. Tadokoro K, Ohta Y, Sato K, Maeki T, Sasaki R, Takahashi Y,
Shang J, Takemoto M, Hishikawa N, Yamashita T, Lim CK,
Tajima S, Abe K (2018) A Japanese encephalitis patient presenting
with parkinsonism with corresponding laterality of magnetic reso-
nance and dopamine transporter imaging findings. Intern Med
57(15):2243–2246. https://doi.org/10.2169/internalmedicine.0337-
17

12. Kim JS, Lee PH, Lee KS, Park JW, Kim YI, Chung YA, Kim SH,
Kim SH, Kim J, Choi YY, Kim HT (2006) Cardiac
[123I]metaiodobenzylguanidine scintigraphy for vascular parkin-
sonism. Mov Disord 21(11):1990–1994. https://doi.org/10.1002/
mds.21112

Neurol Sci (2019) 40:1089–1091 1091

https://doi.org/10.1016/j.jns.2016.12.011
https://doi.org/10.1016/j.jns.2016.12.011
https://doi.org/10.1097/RLU.0000000000001187
https://doi.org/10.1097/RLU.0000000000001187
https://doi.org/10.1002/mds.20747
https://doi.org/10.1136/postgradmedj-2011-130051
https://doi.org/10.1136/postgradmedj-2011-130051
https://doi.org/10.2169/internalmedicine.0337-17
https://doi.org/10.2169/internalmedicine.0337-17
https://doi.org/10.1002/mds.21112
https://doi.org/10.1002/mds.21112

	Early- and late-phase 18F-FP-CIT PET images in vascular parkinsonism due to midbrain infarct
	References


