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Daniel H. Silverman, MD, PhD .
Nuclear Medicine Clinic, Div. Biological Imaging

Dept. Molecular and Medical Pharmacology
University of California, Los Angeles

BRAIN PET SCAN INTERPRETATION

Examine for (anddocurnent where appropriate):
a) adequacy of the technical quality of scan acquisition, reconstruction, and display,

b) presence of any evident structural abnormality, including rating the degree of atrophy as either none, shght
mild, moderate, or severe,

c) assessment of global level of cortical metabolism, relative to the levels visually evident in basal ganglia,
thalamus, andcerebellum

d) presence of any focal comcal abnormalities (wrth locatrons specrfred as left or right dorsolateral prefrontal,
medial prefrontal antenor cingulate, inferior. frontal sensorimotor,. superior parietal,  inferior parietal,
parsetotemporal superiortemporal, mrd-to—mfenor anterior lateral temporal mid-to-inferior posterior lateral
temporal, mesial temporal primary visual occrprtal assocratlve vrsual occrprtal or postenor cingulate cortex),

€) presence of any foca ‘non-cortical abnormahtres mcludmg in leﬁ or rrght caudate nucleus head, lentiform
nucleus, thalamus, cerebellar cortex, midbrain, pons, and « .

f) any additional findings.

The cerebral metabolic findings noted from this systematic. review of the PET should be correlated whenever
possible with the structural information documented on CTor MRI with respect to cerebrovascular disease,
atrophic changes and other structural rmagmg flndr gs. :

Metabollc evrdence of neurodegeneratrve processes (e.g., Alzhelmers dlsease Pick’s disease, and other
frontotemporal dementra dementia with Lewy bodre “idementia of Parkinson's disease, Huntington'’s disease) is
most strongly. supported by identification of areas-of. reglonal hypometabohsm unmatched by structural findings
(i.e., greater than could be expected for the degree of any generalrzed structural atrophic changes noted, and not
accounted for by cerebrovascu!ar changes). o .

BRAIN PET SCAN TEMPLATES

Scans can be classified into one of 7 main interpretive categories (Figure 1, adapted from Silverman et al.,
JAMA, 2001; 286:2120-2127) — normal (N7) or normal except for age-appropriate atrophic changes (N2);
abnormal only in a non-neurodegenerative pattern (N3) abnormal in a neurodegenerative pattern involving
posterior cortical hypometabohsm consistent with presence of AD (P1); abnormal in a neurodegenerative pattern
that includes posterior cortical hypometabolism but is nevertheless inconsistent with AD as the most likely or sole
cause of cognitive impairment (P7+) (e.g., due to involvement of brain regions known to be preserved in AD,
and/or lack of involvement of inferior parietal and posterior cingulate cortex); abnormal in a neurodegenerative
pattern that is most consistent with frontotemporal dementia (P2) or a predominantly subcortical
neurodegeneratlve process (P3). ,
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PET-Dementia
Eval. Cases
n=284
(138H, 146L)
No progressive Progressive process
process -evident on eVIdent on PET (P)
. PET (N) C T74%
26% n=210
n=74 (117H, 93L)
D1 R21Y .
| 1
‘N1 e N2 P1 P2 P3
Normal” - Globat " Parietal / Frontal-predom. Hypometabol.
metabolism | - " |hypometabolismi temporal hypometabolism| | of caudate and
T b (not meetmg ‘P' + frontal ’ ' ’ lentiform nuclei

cnte

No progressive Progressive No progressive . Progressive dementia
dementia found dementia dementia found - 91%
80%: i 20% 9% . : n=191
n=59 - n=15 n=19  (113H™, 78L)
(14H, 45L) (7H*, 8L) (4H,15L) ¢ o

;

F:gure 1. PET patterns and presence of progressive disease in pat:ents undergomg evaluatnon for dementla. PET
scans typical of ‘eachof six categorles of cerebral metabolic patterns. (designated N1," N2,"N3; P1, P2, P3) are demonstrated. Images
displaying N7, P1, and P3 patterns were. ‘acquired with a Siemens ECAT EXACT HR+ scanner those displaying N2, N3, and P2 patterns
were acquired with a Siemens’ ECAT 931 scanner. Image set in black background was’ acquired using a GE Signa 1.5 T MRI scanner,
TR=2100, TE—BO H, dlagnosrs established by, h|stopatholog|c examlnatlon L outcome estabhshed by longitudinal momtonng

> 3 AD 1 AD + progresssve supranuclear palsy, and 3 Creutzfeldt Jakob cases. -
*  E6AD,4 AD +Lewy bodies; 1 AD + Parkinson’s disease, 1 AD + cerebrovascular disease,’1 AD'+ Lewy bodies + cerebrovascular disease; 7

frontotemporal, 6 Lewy body, 3 subcortlcal gl|05|s 2 Creutzfeldt-Jakob, 1 progressive supranuclear palsy, and 1 Kuf's Ilpofuscmons case.

)




REZFHHEBS 6 WEIEEFER yopes @Qmmwum@%@ﬁku CIYFREY [ -gopess

“CRBERESHE B OB — O (7opeB YEMEE (19ped gk
CIREDLNVERICP QYRR Y —VE— LN S BEE T EI -0
VIRED (RRE LALCHCN U L CEHT U EL WRWH O FHENOOIID HHH BEMWI0N 3 T P15
VRSN OB O
,xﬁueuxlx\mlbeée?wsekw%zo%_3@@%8@?3& rﬁ Ss%m@éﬁeﬂﬁ%z%g&ﬁ: PIEMOAVYSA 2%
R INYIERBEY B g i
OAW m\_xhhﬁ/ﬂﬁﬁeEoo_ESyu.#vu.tt\wzm_Wu.m_:G;anﬁ HEBLE) M SO (O sorork 14 ook 2L ook L L
VIRED AL (3 Swﬁ_méﬁlmsm%a PNV ) Woop Wm!&g o
RO TETET ! e R
RS RO YRS ) A r CRE
EHSHOIRE T RS OW 7 Y BN ra
(x BIGREL)VE ) T 2 Hlach 6 HE g Eeme
| | | | RUR) MR s b K IBEOW O
T S—
w 1 s
NI E3 =R
RYEIREITCDYHE 7 ——
%&w%mw&m@m@ E3 | wHIE
YYEFEOTACCIWSH M %m\mrg
B GEEAL ) HEOH —
(HEHE L6 HEOWE w ,,fwwmr. | ey
— FIEE ]
i BV mmH EuETEy
E;@meﬁep@mﬁwwm, AL
(FIU RS 8 E O HIL MZL
N N - (RIYWRNT) B EONLHL TR LML
NEENSI ek R IV S FTGR Al O (5C VR EZ Y FI S8 |sE8EV—iog
I WY _ BE HEGH
(A1 T — G T B HG T
I* BETEL T e 1 (BEVFLEIBOUR) G ) LLGE
. i mm&Mﬁ
— EIDERR
o) EEQ U T Y IR wmwwu @mﬁ
FE B T HE 8} i 192 gy T
E (7 = 16 56) ¥ B 45 02 | BRI N




o@sswwammu@Jpﬁ.mu:_lE{.,.n popead “O RRIR IE M (DT BXE 1Y) TR i m%em
PELZEMBEBOET 22118 —ORY 2opesd "HEYME R [ |opess gk
VIREL 2L HRE _n%@éo«,ﬁm&mﬁ Y —wh—L3 N T eSS G T T RITY-00
IREDAFE n%@,m\:hhgozxé\::hmu*m%&ﬁ@iwﬁ&é%n%%jﬁoo_aemﬁ&ﬁ@j%ﬁe; —NEHEFW CRIEY
SIRED LR WY OEEBITO
,xﬁneuKl<m!,.me§$bseﬁwmzoBs@@ﬁ%zE,SsJQE Sb%&mﬁueﬂﬁmmz%g&ﬁc PIFWOAVYESA  T*
SVIRED LVEHBRERLY B oG Ko
svw;*vu.wmaw%&ﬁmﬁlil&\,F\.u_m%ﬁﬂﬁvﬁ
@ m\_lﬁnﬁ_4&@&8_33w$vttw“_m FLUOSBEE HEEIE "I O stk 14 Sk gL “okator | |
a Swuﬁvsimﬁ.AmmP@PmszE\HI%;QEQ FIULITAKH) WOOIA "R E—LgHE  : |x
s ,Jwgvu\ﬁm ___mﬁu,m%mu ﬁ%@:%mze@:m
Zwépgﬁﬂi@ e B W T) S AL 0SE (RIURNF) 4K Chizgue
Lo W Ogye AR EET ) d CED b
w%&&evﬁmwﬁte@u%@ﬁ:n MZE7 M id (A=
i< b9 .N. MN
(ex mnv&mm U_IVJ,Q P u&%ﬂ 4 n&%nﬁ_ w F.. B4 o ,J.“Lh.@.mm
| o : RIUD) B 24D L TIHEOWH O
@soﬁvpmmﬁ 3 :
HE < E7 -
&mmﬁew;ée«% Eﬁemﬂﬂéﬁe:%@:m 3 -
4
T L agmmnigam: E? HHIE
BRI RIE E7 I
» L (YBEOREE DT C =1 -
L NRHBHSOTMESN MY = T
(B m L L) EEOYE £ e
- AECATEE]  FHHOWHE gx w@ﬁ 22wl
7 d
,,,,,,,,, T By 22 EER | EEaEEeY
(RIYLNTF) & 3 O NCEHLCE divld
L (FIULRN) B FONLFE L Fg MZL
FULIP EZONCELRE MLL
VISEDINHEIZEEESH %%siﬁ_ﬁeﬁ? (BelPIVRBEREINOIPIET  |sansv—ciog
o HEE [y ad EEq HEEY
ué\:nﬂeﬁ%u__mli IR Hr it 0 Co[ P B Y
ok mmv«mm ST Sk 1 T ke 1L (F LA F LRI 2QWOdNP) BeAf b L L &) [
T g
H HHEEY
(Bl)H
ﬁ@?iéb%@#mww _ﬁﬁd memmm_&ﬁ
§ L
o Hgug iy e L RS ST 2
ARl - 2 e 3% ) T B 0 4 RN




mmw%ﬁ&&oagrzmbu FWT

1M@%ﬁ%&béﬁﬁé%fﬂtﬁt?ﬁ%k@&%
’\l'f’i‘ﬁl;\i”é‘ E>T BEDS **Eé:r;t*mbim}i@“

2. grade1 (IE %)a‘bctugradeb’(%ﬁﬁ%éb\latﬁ Ef%’é

HUEEELLTHELET.
grade2ldgrade1&3mEL 5] E‘ﬁtﬂ%\:félﬂﬁ' PR

grade4ld:grade3ctU%Bﬁ]b?ﬁ‘*k mJ#?i;f'Ei EL’*$?’
s'ﬁamﬁ@m%ﬁwiﬁ& | L



Y9I

)

FL—

BARZHD

Al




R AR S0 IS




B (BEL)

EHEEEDHD

Z= B

e

P

5

Grade 31 YHA

Grade 1
Grade
Grade 3
Grade 4.



BEEEEEOSTL—RKOHYS T

Grade 4: | Grade3 & YBHS M EREEFIRAH (EE2L)



BT

Kot

HDTL—

k=




