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Abstract.
Background: The diagnosis of Parkinson’s disease (PD) is primarily clinical, but in cases of diagnostic uncertainty, evaluation
of nigrostriatal dopaminergic degeneration (NSDD) by imaging of the dopamine transporter using DaTscan with single-photon
emission computed tomography (SPECT) brain imaging may be helpful.
Objective/Methods: In the current paper, we describe clinical scenarios for which DaTscan imaging was used in a prospective
case series of 201 consecutive patients in whom a movement disorder specialist ordered DaTscan imaging to clarify NSDD.
We describe the impact of DaTscan results on changing or confirming pre-DaTscan clinical diagnosis and on post-DaTscan
treatment changes.
Results/Conclusion: DaTscan imaging can be useful in several clinical scenarios to determine if NSDD is present. These
include in patients with early subtle symptoms, suboptimal response to levodopa, prominent action tremor, drug-induced
parkinsonism, and in patients with lower extremity or other less common parkinsonism clinical presentations. We also found
DaTscan imaging to be useful to determine underlying NSDD in patients with PD diagnosis for 3-5 years but without apparent
clinical progression or development of motor fluctuations. Overall, in 201 consecutive patients with clinically questionable
NSDD, DaTscan was abnormal in 58.7% of patients, normal in 37.8%, and inconclusive in 3.5%. DaTscan imaging changed
clinical diagnosis in 39.8% of patients and led to medication therapy changes in 70.1% of patients.

INTRODUCTION OF THE CLINICAL
DILEMMA

The diagnosis of Parkinson’s disease (PD) has tra-
ditionally been based on clinical phenomenology [1].
However, around two in every ten patients are ini-
tially misdiagnosed, even at experienced PD centers
[2, 3]. (123I)Ioflupane (Iodine-123-fluoropropyl (FP)-
carbomethoxy– 3�-(4-iodophenyltropane) (commer-
cially available as DaTscan™, GE Healthcare) is a
radiopharmaceutical indicated for striatal dopamine
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transporter visualization using SPECT brain imag-
ing to assist in the evaluation of adult patients with
suspected parkinsonian syndromes.

DaTscan is often cited as being most useful to dis-
tinguish between PD and essential tremor (ET) or
between PD and drug-induced parkinsonism [4, 5].
However, there are several other clinical scenarios
where it may be useful (Table 1) [6]. In our routine
practice, we have used DaTscan in our patients when
there is uncertainty if clinical parkinsonism reflects
nigrostriatal dopaminergic degeneration (NSDD),
leading to indeterminate diagnostic and/or treatment
shared clinical decision making. Uncertainty of NS
DD may delay an accurate diagnosis of PD and other
degenerative disorders with NSDD and may lead
patients to seek additional clinical evaluations and
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Table 1
Clinical scenarios in which NSDD may be uncertain

1: Patient with early, subtle motor signs on examination
2: Patient with parkinsonism, but has suboptimal response to medication
3: Patient with prominent action tremor, interfering with examination of bradykinesia, rest tremor, and/or rigidity
4: Patient with clinical diagnosis of PD who has been clinically stable for initial 3–5 years without increasing medication

nor development of motor fluctuations
5: Parkinsonism with recent exposure to dopamine receptor blocking medication
6: Predominant lower extremity parkinsonism or other neurologic disorders with parkinsonism where NSDD is possible

other testing. Clinical uncertainty of NSDD may also
lead to hesitation in starting, increasing, or stopping
medication therapy amongst physicians and patients.

DESCRIPTION OF THE TEST

Following intravenous injection, the radioligand
Ioflupane distributes to the striatum, where it binds
with high affinity to the presynaptic dopamine trans-
porter protein to allow SPECT imaging of the ra-
dioligand within 3–6 hours after injection. The major
utility of DaTscan imaging is the assistance it pro-
vides in distinguishing between NSDD (abnormal
scan) and non-NSDD (normal scan). Visual differen-
tiation between normal and abnormal scans is asses-
sed by the shape and intensity of the striatal (caudate
and putaminal) signal.

We performed a retrospective analysis of 201 con-
secutive de-identified patients in whom a movement
disorder specialist ordered DaTscan imaging to deter-
mine NSDD to clarify diagnosis prior to making treat-
ment change. Prior to DaTscan imaging, the clinical
course, levodopa response, and number of cardinal
motor signs (bradykinesia, tremor, rigidity) were
reviewed, and the clinical probability of PD diag-
nosis (as assessed by movement disorder specialist
based on UK Brain Bank Criteria [7]) was recorded.
Quantitative software is also available but was not
utilized in this analysis. Patients in this series had a
commercially available DaTscan at an imaging center
near their home. Visual analysis of DaTscan imaging
was performed independently by a (neuro)radiologist
at the imaging center and by a PD specialist, prior
to review of clinical impression. Whenever DaTscan
interpretation diverged, images were reviewed again,
and if interpretations remained discordant then DaT-
scan was recorded as inconclusive.

DISCUSSION OF RESULTS

In our patients (mean age 77 years, range 50–91
years), the most common clinical scenarios for

DaTscan imaging were early subtle motor signs
(n = 59, 29.4%) and suboptimal levodopa response
(n = 47, 23.4%). Other common clinical scenarios
included prominent action tremor interfering with
clinical examination (n = 33, 16.4%), recent antipsy-
chotic medication (n = 24, 11.9%), and PD diagnosis
without progression over > 3-5 years (n = 28, 13.9%).
A final group of patients included predominant lower
extremity parkinsonism and other atypical presenta-
tions (n = 10, 5.0%). The mean number of cardinal
motor signs was 2.4 (5.5% had one, 48.8% had two,
and 45.8% had three cardinal motor signs). The num-
ber of cardinal motor signs were lowest in subgroup
with early subtle parkinsonism (mean of 2.33), and
highest in subgroup with drug exposure (mean of
2.74). The clinically assessed probability of PD diag-
nosis was 50%, 75%, 90%, or 95% probable in 17.9%,
49.3%, 29.9%, and 3.0% of patients, respectively.

Overall, DaTscan was abnormal in 58.7% of pa-
tients, normal in 37.8%, and inconclusive in 3.5%
(Table 2). DaTscan was abnormal in nearly two-thirds
of patients with early subtle parkinsonism or with
suboptimal levodopa response, and in approximately
50% of other clinical scenarios. Interestingly, incon-
clusive DaTscan was most common when prominent
action tremor was present (12%). Abnormal DaTscan
was more frequent with increasing number of cardinal
motor signs, although DaTscan was normal in 28% of
patients with all three cardinal motor signs. Abnormal
DaTscan also increased with increasing probability
of clinical PD diagnosis, however clinical assessment
tended to overestimate PD diagnosis; 20% of patients
clinically assessed to have 90% probability of PD
diagnosis, had normal DaTscan imaging.

IMPACT ON DIAGNOSIS AND
TREATMENT

After DaTscan imaging, changes to the pre-
DaTscan clinical diagnosis and medication regimen
were assessed. Table 3 shows the impact of DaTscan
imaging per clinical scenario of uncertain NSDD.
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Table 2
DaTscan findings per scenario, clinically assessed probability of PD diagnosis and number of cardinal signs

N (%) Abnormal Normal Inconclusive
DaTscan, DaTscan, DaTscan,

N (%) N (%) N (%)

Overall 201 (100.0%) 118 (58.7%) 76 (37.8%) 7 (3.5%)
Clinical scenario
Early, subtle motor signs 59 (29.4%) 39 (66.1%) 18 (30.5%) 2 (3.4%)
Suboptimal levodopa response 47 (23.4%) 30 (63.8%) 16 (34.0%) 1 (2.1%)
Prominent action tremor 33 (16.4%) 17 (51.5%) 12 (36.4%) 4 (12.1%)
Stable disease for > 3-5 years 28 (13.9%) 15 (53.6%) 13 (46.4%) 0
Recent dopamine antagonist exposure 24 (11.9%) 12 (50.0%) 12 (50.0%) 0
Lower extremity parkinsonism 10 (5.0%) 5 (50.0%) 5 (50.0%) 0

or other diagnosis
Clinically assessed probability

of PD diagnosis
50% 36 (17.9%) 7 (19.4%) 27 (75.0%) 2 (5.6%)
75% 99 (49.3%) 57 (57.6%) 37 (37.4%) 5 (5.1%)
90% 60 (29.9%) 48 (80.0%) 12 (20.0%) 0
95% 6 (3.0%) 6 (100.0%) 0 0
Number of cardinal motor signs
(bradykinesia, rest tremor, and rigidity)
1 cardinal sign 11 (5.5%) 1 (9.1%) 8 (72.7%) 2 (18.2%)
2 cardinal signs 98 (48.8%) 54 (55.1%) 42 (42.9%) 3 (3.1%)
3 cardinal signs 92 (45.8%) 63 (68.5%) 26 (28.3%) 2 (2.2%)

Table 3
Impact of DaTscan imaging per clinical scenario of uncertain nigrostriatal degeneration

Mean age Mean number Diagnosis Treatment
(years) of cardinal changed changed

signs N (%)a N (%)b

Overall, N = 201 (100%) 77 2.40 80 (39.8%) 141 (70.1%)
Early, subtle motor signs, 75 2.33 21 (35.6%) 36 (61.0%)
N = 59 (29.4%)
Suboptimal levodopa response, 78 2.38 17 (36.2%) 32 (68.1%)
N = 47 (23.4%)
Prominent action tremor, 77 2.52 13 (39.4%) 23 (69.7%)
N = 33 (16.4%)
Stable disease for > 3–5 years, 76 2.57 11 (39.3%) 22 (78.6%)
N = 28 (13.9%)
Recent dopamine antagonist 73 2.74 12 (50.0%) 20 (83.3%)
exposure, N = 24 (11.9%)
Lower extremity parkinsonism 80 2.40 6 (60.0%) 8 (80.0%)
or other diagnosis, N = 10 (5.0%)

(a) Among patients with changed diagnosis, DaTscan was normal in 75.0%, abnormal in 17.5%, and inconclusive in 7.5%. Among patients
with confirmed diagnosis, DaTscan was abnormal in 86.0%, normal in 13.2%, and inconclusive in 0.8% (b) DaTscan changed medication
therapy in 70.1% of patients (included stopping (15.9%), starting (23.9%), or switching (30.3%) medication). In 29.9% of patients, treatment
was unchanged (included continuing (18.4%) or not starting (11.4%) medication).

Overall, 55.2% of patients had their pre-DaTscan
diagnosis confirmed, and 39.8% of patients had their
pre-DaTscan diagnosis changed; an additional 5.0%
of patients had two diagnoses confirmed. Of those
who had their diagnosis changed, most (75.0%) had
been initially assessed as having a PD diagnosis refl-
ecting NSDD, but DaTscan was normal indicat-
ing another diagnosis [1]. In contrast, DaTscan was
abnormal in 79% of patients when pre-DaTscan diag-
nosis was confirmed. Over 35% of patients in each
clinical scenario had a change in diagnosis.

DaTscan imaging prompted treatment change in
70.1% of patients (started medication 23.9%, swit-
ched medication 30.3%, stopped medication 15.9%).
Amongst patients with a change in pre-DaTscan med-
ication therapy, DaTscan was abnormal in 62.4%.
Medication was unchanged in 18.4% of patients, and
a medication considered pre-DaTscan was not started
after DaTscan in 11.4% of patients. Most patients
with a clearly normal (67.1%)/abnormal (74.6%)
DaTscan had treatment changed, but only 28.6% of
inconclusive DaTscan led to a change in treatment.
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Over 60% of patients in each clinical scenario had a
change in treatment.

CONCLUSIONS

Our experience is the largest series reported to date
of the use of DaTscan imaging in routine clinical
practice. Our results are consistent with prior, smaller,
single center reports [8–13] that highlight common
clinical scenarios where identification of NSDD can
help to clarify clinical diagnosis and treatment deci-
sions [6]. In general, an abnormal DaTscan predicted
a treatment change when NSDD was uncertain, and
a normal DaTscan predicted a change in diagnosis.

DaTscan imaging can be useful in patients where
the clinical query is whether PD is emerging in a pa-
tient with ET or recent exposure to dopamine recep-
tor blocking medication, because NSDD is present
in PD but not ET nor drug-induced parkinsonism.
Interestingly, while DaTscan imaging distinguished
between drug-induced parkinsonism and PD, there
were 12% DaTscan that were inconclusive in distin-
guishing NSDD in PD from non-NSDD in patients
with prominent action tremor, similar to pivotal trials.
Our results also suggest DaTscan can be used in pa-
tients in whom there is uncertainty if clinical parkin-
sonism reflects NSDD, such as in patients with mild
or inconsistent parkinsonism despite detailed exam-
ination. This may help to avoid repeated evaluations
over time, as well as unneeded investigations into
other clinical diagnoses prompted by nonmotor sym-
ptoms. DaTscan imaging of NSDD can also be
helpful in patients with parkinsonism who have a
suboptimal response to levodopa to help distinguish
from other disorders without NSDD [6]. As described
in recent MDS criteria, a normal DaTscan excludes
a diagnosis of PD, and the absence of levodopa res-
ponse cannot be counted as an exclusion criterion
when a patient has mild PD symptoms, been pre-
viously untreated, or who has received < 600 mg
levodopa [1]. In these patients, DaTscan confirma-
tion of NSDD can be used to help decide whether to
continue dopaminergic treatment in these patients.

Another common clinical scenario were patients
who had been diagnosed with PD but did not have
clinical progression of parkinsonism over 3-5 years
of follow-up. In these patients, we found that 46%
had normal DaTscan imaging without NSDD, indi-
cating an incorrect diagnosis of PD. In these patients,
continuing dopaminergic replacement therapies is
unnecessary. This is consistent with other studies that

highlight that inaccuracy of initial PD diagnosis is not
uncommon [12].

Our results highlight clinical scenarios in which
DaTscan imaging in patients with uncertain NSDD
may help to improve diagnostic accuracy. Abnormal
DaTscan imaging increased with increasing clinical
probability of PD and number of cardinal motor signs
present. These results also indicate an unexpectedly
high impact of DaTscan imaging on our medication
treatment decision making. Overall, DaTscan imag-
ing was a useful adjunct to clinical decision making.
These results may suggest a role for DaTscan imag-
ing in personalized precision medicine approaches to
treatment of patients in whom NSDD is uncertain.
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