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目的：レビー小体型認知症（DLB）の臨床診断において，剖検をゴールドスタンダードと
して，123 I-N-fluoropropyl-2b-carbomethoxy-3b-（4-iodophenyl） nortropane（123 I-FP-CIT）
SPECTによるドパミン作動性神経画像検査を検証する。

方法：研究において123 I-FP-CIT画像検査を受けたことがあり，Newcastle Brain Tissue 
Resourceに脳組織を提供した60歳超の認知症患者を対象とした。全例が臨床研究のため
に定まった評価を受け，専門委員が国際診断基準を用いて臨床的に診断した。全例がベー
スライン時に123 I-FP-CIT画像検査を受け，画像は盲検下の評価者が正常または異常と判
定した。患者は前向き研究で検討され，死後，剖検により詳細に評価された。国際基準を
用いて神経病理学的に診断した。

結果：患者55例（DLB：33例，アルツハイマー病：22例）を対象とした。剖検による診断
に対して，123 I-FP-CITの診断精度は86％（感度80％，特異度92％）であり，臨床所見によ
る診断精度は79％（感度87％，特異度72％）であった。DLB患者のうち10％（3例）は，レ
ビー小体病の病理学的基準を満たしていたが123 I-FP-CIT画像検査の結果は正常であった。

結論：今回の剖検を用いた大規模な研究では，認知症における123 I-FP-CIT画像検査は，
DLBの有効で正確なバイオマーカーであることが示された。臨床診断に比べて特異性が
より高く（20％），この点は臨床的に重要である。今後，運動障害専門クリニックや一般
診療を含めて，より多様な状況下で募集した患者を対象とし，本結果の再現性を確かめ
る必要がある。123 I-FP-CITスキャン画像の異常所見はレビー小体病を強く支持する一方，
正常所見であるからといって，わずかな脳幹病変を伴うDLBを除外することはできない。

エビデンスの分類：本研究は，123 I-FP-CITドパミン作動性神経画像検査によりDLB患者
を正確に特定できるという，クラスIのエビデンスを提供する。
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図1　臨床診断と剖検および123 I-FP-CIT画像検査所見との関係を示すフローチャート

clinically diagnosed as having AD (sensitivity 87%,
95% CI 96–70). Of the 25 non-LBD cases, 18 were
diagnosed as having AD and 7 as having DLB
(specificity 72%, 95% CI 88–51). Balanced
diagnostic accuracy was 79% (95% CI 89–66).

To assess possible reasons for misleading
123I-FP-CIT scan results, we re-examined all clinical
records, research records, and autopsy findings for the
8 clinically misclassified cases, 2 false positives and 6
false negatives (see figure e-1 at Neurology.org for
examples). Both false-positive cases had been diag-
nosed as DLB, and the 123I-FP-CIT scans were

reported as abnormal by all blinded raters. One had
parkinsonism (UPDRS score 5 33) and cognitive
fluctuations. Neuropathologically, this case had
FTLD with no LBD or AD pathology, including
no a-synuclein pathology in the substantia nigra
but considerable reduction in overall nigral volume,
which may have contributed to the parkinsonism and
abnormal 123I-FP-CIT. The other case (figure 2) had
all 3 core features of DLB (UPDRS score 5 13) and
pathologically had AD. Again, there was no evidence
of a-synuclein pathology in the substantia nigra or in
the striatum, but there were abundant neurofibrillary

Figure 1 Flowchart showing relationship of clinical diagnosis to autopsy and 123I-FP-CIT imaging findings

123I-FP-CIT 5 123I-N-fluoropropyl-2b-carbomethoxy-3b-(4-iodophenyl) nortropane.

Table 2 Clinical features of study participants

DLB (N 5 33) AD (N 5 22)

MMSE score at 123I-FP-CIT 17.9 (6.2) 19.3 (5.8) t 5 0.834, df 53, p 5 0.41

MMSE score nearest death 11.9 (9.4) 14.0 (5.9) U 5 277, p 5 0.57

CAMCOG score at 123I-FP-CIT 60.1 (20.2) 61.8 (18.8) t 5 0.317, df 49, p 5 0.75

CAMCOG score nearest death 43.0 (28.8) 47.8 (21.6) t 5 0.255, df 3, p 5 0.82

UPDRS score at 123I-FP-CIT 21.7 (13.5) 5.7 (5.7) U 5 100, p , 0.001

UPDRS score nearest death 31.8 (13.2) 15.0 (12.2) t 5 3.87, df 38, p , 0.001

Geriatric Depression Scale score at 123I-FP-CIT 4.1 (2.3) 2.8 (2.3) t 5 1.98, df 49, p 5 0.05

Geriatric Depression Scale score nearest death 5.7 (4.0) 2.8 (3.0) t 5 2.42, df 33, p 5 0.02

Core features of DLB, n (%)

Fluctuating cognition 27 (82) 5 (23)

Recurrent visual hallucinations 29 (88) 1 (5)

Spontaneous parkinsonism 23 (70) 2 (9)

Medication at baseline, n, %

Antidementia 9 (27) 2 (9)

Antiparkinsonian 8 (24) 0 (0)

Antipsychotic 3 (9) 3 (14)

Antidepressant 5 (15) 3 (14)

Abbreviations: AD5 Alzheimer disease; CAMCOG 5 Cambridge Cognitive Examination; DLB5 dementia with Lewy bodies;
123I-FP-CIT 5 123I-N-fluoropropyl-2b-carbomethoxy-3b-(4-iodophenyl) nortropane; MMSE 5 Mini-Mental State Examina-
tion; UPDRS 5 Unified Parkinson’s Disease Rating Scale.
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123 I-FP-CIT＝123 I-N-fluoropropyl-2b-carbomethoxy-3b-(4-iodophenyl) nortropane

図2　123 I-FP-CIT陽性・偽陰性・偽陽性の典型例における顕微鏡写真

tangles in the nigra without severe neuronal loss. Nei-
ther case had sufficient pathology in the striata to
account for the abnormal scans. Both of these cases
had severe dementia at the time of baseline assessment
(Mini-Mental State Examination scores of 9 and 11)
and died 1 and 2 years after study entry, thereby
precluding repeated longitudinal assessments.

Of the 6 false-negative cases, 3 had a clinical base-
line diagnosis of AD and had mixed LBD 1 AD
pathology at autopsy. In all cases, at baseline, they
had no parkinsonism, one had possible visual halluci-
nations only, and one had possible cognitive fluctua-
tions. Neither of these symptoms was regarded by the
consensus clinical raters as sufficient evidence of
a symptom to support DLB, so both were classified

as pure AD cases clinically. They lived 6, 10, and 11
years after baseline assessment. During this time, one
patient developed parkinsonism (last UPDRS score 5
36) and complex visual hallucinations, and one devel-
oped parkinsonism (no UPDRS score recorded) in
addition to the possible visual hallucinations. At
autopsy, both showed moderate neuronal loss in the
substantia nigra. The third patient developed mild
parkinsonism (UPDRS score 5 13), auditory hallu-
cinations, and paranoid delusions, with mild nigral
neuron loss at autopsy. The other 3 false-negative
cases all met consensus criteria for probable DLB at
the time of 123I-FP-CIT, having complex visual hal-
lucinations and marked cognitive fluctuations, and
neuropathologically fulfilled the criteria for DLB,

Figure 2 Photomicrographs of typical 123I-FP-CIT–positive, false-negative, and false-positive cases

Photomicrographs illustrating a case with clinical dementia with Lewy bodies (DLB) and abnormal (positive) 123I-N-fluoropropyl-2b-carbomethoxy-3b-(4-iodophenyl)
nortropane (123I-FP-CIT) scan with marked neuronal dopaminergic cell loss in the substantia nigra (SN) (A) and Lewy bodies in the SN (D) and temporal
cortex (G). A false-negative 123I-FP-CIT scan in an individual with clinical and pathologic dementia with Lewy bodies but only mild cell loss (B) and
a-synuclein pathology of low severity in the SN (E) and moderate severity in the temporal cortex (H). A false-positive 123I-FP-CIT scan in an individual
with clinical and pathologic Alzheimer disease virtually without dopaminergic cell loss in the SN (C) and no a-synuclein pathology in the SN (F) or temporal
cortex (I). Scale bar in panel A represents 200 mm and is valid for panels A–F; scale bar in panel G represents 50 mm and is valid for panels G–I. For the
dopaminergic neurons, cresyl fast violet was used. For the a-synuclein immunohistochemistry, Novocastra antibody (1:200 dilution) was used with
hematoxylin as counterstain.
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レビー小体型認知症（DLB）の臨床所見がみられ，123 I-N-fluoropropyl-2b-carbomethoxy-3b-(4-iodophenyl) nortropane（123 I-FP-CIT）
スキャン画像で異常（陽性）所見が認められた1症例の顕微鏡写真。黒質（SN）ではドパミン作動性神経細胞の消失が顕著であり（A），SN
（D）と側頭皮質（G）にはレビー小体がみられる。DLBの臨床所見および病理学的所見がみられ，123 I-FP-CITスキャン画像で偽陰性所見が認
められた1症例。SNには軽度の細胞消失（B）と軽度のα-シヌクレイン病変（E），側頭皮質には中等度のα-シヌクレイン病変がみられるの
みである（H）。アルツハイマー病の臨床所見および病理学的所見がみられ，123 I-FP-CITスキャン画像で偽陽性所見が認められた1症例。SN
ではドパミン作動性神経細胞の消失は実質的にみられず（C），SN（F）と側頭皮質（I）にα-シヌクレイン病変はみられない。（A）～（F）のス
ケールバーは200 μm。（G）～（I）のスケールバーは50 μm。ドパミン作動性ニューロンにはクレシルファストバイオレット染色を用い
た。α-シヌクレインの免疫組織化学染色には，Novocastraの抗体（1：200に希釈）を，対比染色としてヘマトキシリンを用いた。




