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Definition :

Nuclear Medicine is defined as a medical specialty which uses the
nuclear properties of matter to investigate physiology and
anatomy, diagnosis diseases,and to treat with unsealed sources of

radionuclide.
(IAEA/WHO, 1988).

PELAYANAN KEDOKTERAN NUKLIR

PELAYANAKEDOKTERANUKLIRADALAHPELAYANARENUNJANGAN/ATAU
TERAPYANGMEMANFAATKASUMBERRADIASTERBUKMAARIDISINTEGRASI
INTI RADIONUKLIDXANGMELIPUTPELAYANARNIAGNOTIKN-VIVO DAN IN-
VITROMELALUIPEMANTAUANPROSESISIOLOGMETABOLISMBEAN TERAPI
RADIASNTERNAL

KEPMENKES NO 008/MENKES/SK/l/2009



RUMENTATION

Gamma Camera:
Plannar
Spect/CT
PET/CT
PET/MR
PEM

Nuclear Medicine Phyg
Radiopharmasist
Medical Physicis
Technologist
Nurses

-131/123. Tc-99m, Ga-68
P-32, LU-177

KMK NO O08/MENKES/SK/1/2009 PERKA BAPETEN 017/2012



Nuclear Medicine
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Bone Scintigraphy Tc-
99m MDP

Indications of bone . scintigraphy

A Early detection of bone metastases C
staging
A Therapy monitoring

A Bone is the predilection site of metastases :
carcinoma of the lung, breast, prostate, kidney,
and thyroid

A Increased accumulation of phosphonates at the
site of increased osteoblastic activity
C labeled phosphonate will be seen as hot spots




SENTINEL NODE
LYMPHOSCINTI
GRAPHY

Basic consideration of sentinel
node staging of the axilla

AAxillary node dissection for
staging early breast cancer is a
high morbidity procedure (arm
lymmphedema, pain, limited motion
and paresthesia);

Approx. 60% women with early
breast cancer have no tumor found
on routine staging axillary
dissection;

ACompared with axillary
dissection, sentinel node shows
micrometastases more frequently.

KAlazraki et al., 2001)
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Female With Metastatic NET



SST DIAGNOSTIK Study Date: 3/23/2016

2 '

F 56 yrs papillary thyroid ca

Post Total Thyroidectomy and 3!l ablation (100 mCi)
A Negative 131|- scan
A Tg : 18.5 ng/dL
A Anti-Tg : > 3000 U/mL
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Mediastinal Staging of Non  -small Cell Lung Cancer

Sensitivity  Specificity NPV PPV  Prevalence

(%) (%) (%) (%) (%)
CT 57 82 83 56 28
Blind TBNA 76 96 71 100 70
EUS-FNA 88 91 77 98 69
Mediastinoscopy 81 100 91 100 37

P. Dd_eyret al. EJCTS 2007;33 1



Monitoring Response to Therapy

Fig. 4. TreatmentofneRllo d g ki n 6 s | y mpirhnunotherapy (t.eh¥0ribatdmomab tiuxetan (Zevalin)). A. FD@ET/CThefore treatment:
extensive metastases. B. FERET/CT after two administrations of radimmunotherapy (Zevalin): no evidence of disease actiflityages courtesy of G
Mariani, Pisa University Medical School, Italy.)



FDG-PET 4/7/99 PSA=75ng/ml
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Molecular Radiation Treatment Planning (MRTP)

Functionally inoperable lung cancer BAUNEP etal. SNMZ0
Metabolic radiation treatment planning (MRTP)
Extensive atelectasis






DIFFERENTIATED THYROID
CARCINOMAS (DTC)

The initial treatment recommended :
A Total thyroidectomy
A Radioiodine ablation ( 131]),
A TSH suppression therapy with levothyroxine

Optional - External beam radio therapy (EBRT)
- Chemotherapy

The goals 3| ablation in clinical practic e:

1. to destroy occult small DTC foci
2. decreasingthe long-term risk of recurrent disease;
3. to eliminate any remaining healthy thyroid tissue,



Preventive radioablation with [-131 (RAI) following total
thyroidectomy remains controversial in very low and low
risks well-differentiated thyroid cancer (DTC).

In the views of a number of physicians, there is no
survival or recurrence benefit in using RAI in very low
and low risk groups.

Excision of DTC by the most highly skilled surgeons can
obviate the need for 13 ablation at least in patients with
a low risk of mortality and tumor recurrence.



Taepre 1. EECOMMENDATIONS FOR TREATMERNT WITH HapioacTivE loDINE FOR [RFFERENTIATED THYROID C A RCTROMA

<45 years =45 years HAI{=/=)

Yery low risk hAicrocarcinoma: unibocal o hlicrocamwinoma: urndbocal or Py
multicentric mulbcentric
Tumor <4cm comfined o the Stage | [TO-T2 {s.m) MO KO
thyroid MNLALC S <&
Stage 1 [TO-T2 (s,m). MO, R40]:
MLACLS <6

Loy risk Turmor <d4cm with or without Tumor <4an confined o the
microscopic central thyroid (o LN involvemnent)
compartment lymph node Stage II [T2, NO, MO MACE <&
metastases

Stage 1 [TO-T2 (s.m). MM 1a,
RAOL MACTS <6

foderate risk Tumaor =4cm Histologic subltype conferring Selective cases

Macroscopic (=1cm) central increased risk (hurthle cell,
compartment or lateral insular, sclerosing, tall cell, etc.)
Iymph node metastasis Minimally (ie. mecroscopic)

Poor histologic type (hurthle nvasive lollicular ca <4 an
cell, insular, sclerosing, tall
I\.-ll.—"'“_. [ Tl |

Minimal ex<trathyroidal
extermion {ie. sternothyroid
muscle or perithyroid soft
tis=ie)

Minimally {i.e. mucroscopic)
inva=ive hollicular ca <4 an

Stage I [T1-T3, MNlb, k0]

High risk [Fistant metastasis Tumor =4cm
Extanasion to musclke, invasion Extension to muscle, irmrasion of
ol prevertebral tascia, subcutaneous soft H=asues,
subrutanaous aoft tissues, larynx, trachea, esophagus,
larymx, rachea, esophagus, or recurrent laryngeal nerve
or recurrant laryngeal nerve Inwasicn of prevertebral tascia or
Tumor encases carotid artery encases carotid artery or
or mediastinal vessels med iastinal vessels
Stage 1 [T4a—T4b] Centmal or lateral comparoment
Stage Il Iymph node metastasis
[Fistant metastasis
Macroscopic invasive lollicular
carcinoma or =4com
Stage Il
Stage IV

Sacks et al, THYROID;Volume 20, Number 11, 2010




Female;41 y.o; TINOMO; papillary

Uptake of I-131A thyroid
remnant

OPreventiveod radioth

In patients in whom all tumor was
believed to have been
removed by surgery alone, a
preventive 1-131 ablation was
used to eliminate the remnant .

Nemec et al;
1979

Whole Body Scan post therapy



SST DIAGNOSTIK Study Date: 3/23/2016

; .

F 56 yrs papillary thyroid ca

Post Total Thyroidectomy and 3!l ablation (100 mCi)
A Negative 131|- scan
A Tg : 18.5 ng/dL
A Anti-Tg : > 3000 U/mL
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FROM TRIAL AND ERROR MEDICINE TO
PERSONALIZE MEDICINE

Breaking the cycle of trial and error medicine

Observation >»» Predictable
Response

The right treatment, for the right patient, at the right time, at the
right dose.

Personalized Medicine to Personalized Health Care

Targeted Radionuclide Therapy

THERANOSTIC



NTHERANOSTICSo

\'ne combination of a diagnostictool that helps to
define the right therapeutic tool for a specific disease
(the pillars of medicine)

Easy to apply and to understand in Nuclear Medicine,
because of an easy switch of the radionuclide from
diagnostic to therapy on the same vector

\'ne most prominent and oldest application is
radioiodine

\I'he concept of Personalized Medicine appeared.



THERANOSTIC PAIRS
THE KEY-LOCK PRINCIPLE
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. , Targeted radionuclide therapy

” e demonstrating how theranostic
% systems combine diagnostic imaging
(‘.’ ’
e q';...

the presence of a molecular target
Diagnostic imaging (somatostatin receptors) in each
GesEDRIATA patient. A patient who is found to be
positive for a molecular target is
selected for therapeutic intervention,
in this case Lu-177-DOTATATE.

(00‘., "
. . .’.. /\
>,y @ 0. .
N
2 7
|

Negative for target Positive for target

oy 2 - \
L} foy - . \
(e .
€S y . _—

e

4

.,«\

Wy

=

-

v

canventional therspy . M Sathekge CMEHealth & Medical Publishing
Target therapy

(Lu-177-DOTATATE) RCILLE



http://www.hmpg.co.za/

Sequential PRRT (Y-90 DOTA-TATE) of Inoperable Pancreatic NET

A\

Before PRRT-1 Before PRRT-2 5-mo after PRRT-2
6 GBq Y-90 4.5 GBq Y-90 pre Op.
SUV 29.4 SUV 25.4 SUvV 12.5

Jan. 2007 May 2007 Oct. 2007

RP Baum.icrtijeju 2013



. / PSMA
HERANOSTICS FOR ‘
PROSTATE CA.
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68 Ga-PSMA
PET/CT Imaging
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Prostate Cancer
AN {"«4\"\ O )

S y (PG "’.3-././ S
r \/\f@fldWlde N

-3

The second most colmmon ca .
male and ‘ﬁburth mostp‘()g{ﬁ'

\.‘ \ _‘- /

\ ;
O dlstant mtastases\Bl % 30

Deaths are due to adv nced dlSease WhICh results
from any corpbmat(on/of Iymphatlc blood, or
contiguous local spread.



P ostaﬁe Cancer
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A Early dlagn%s IS |mportaﬂt to |dém.’|fy functional
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Improvement in patient management and outcome.
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PROSTATE-SPECIFIC MEMBRANE ANTIGEN (PSMA)

A a cell membrane glycoprotein,

A expressedat higher levels in prostate cancer compared
to other tissues.

A provides a promising target for specific imaging and
therapy due to its transmembrane location and
Internalization after ligand binding

A very low levels in normal prostate

A A potentially effective therapeutic strategy



[°8 GA]GALLIUM - PSMA
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A ldentifies tumor cells expres,smg PSMA antigen with

excellent sensitivity & speC|f|C|tyV thereby detecting

IeSJpn\s remammg unidentified by canventional

N3 ¥
féihpds-< ~. —

A Exceller‘uf(,contras -and a high detection rate even when, I

the J,e</el of PSA'is Iow { ,,1
L

A A potentially valuable«marker In the treatment of

patients with prostate cancer.~__
\_\
A Promising potential for restaging in ret:uugnce/
biochemical failure after definitive treatment of

prostate cancer.

A Marker of patient response to anti-androgen drugs.



Eur J Nucl Med Mol Imaging (2012) 35:1085-1085

The 67-year-old patient had undergone previous radiotherapy of the prostate due to carcinoma and had
received androgen therapy since 2002. The patient presented with a continuous increase of PSA values
(from 1 ng/ml in 2002 to 7.4 ng/ml in May 2011)



®8Ga-PSMA PET/CT

%8Ga-PSMA PET/CT

Patient representative for
disseminated lymph node
and bone metastases of
prostate cancer.

68Ga-PSMA PET/CT

Patient with low PSA level
(0.01 ng/ml) and lymph node
metastases.

Minimal PSA elevation despite
visible tumor lesions suggests
dedifferentiation of prostate
cancer metastases.

At PSA levels < 2.2 ng/ml, lesions suspicious for cancer were observed in 60 % of the patients.
At PSA levels > 2.2 ng/ml, lesions were detected in all patients.

A. Afshar-Oromieh et al. EEINM MI 2012



Fig 1. A 74-year old patient with hormone and chemo-refractory prostate cancer underwent PSMA
PET/CT (A) : which showed diffuse abdominal and iliacal lymph node metastases The patient
underwent RLT with 5.7 GBg177Lu-PSMA The PSAlevel was at the time of the therapy 790 ng/ml.
(B): A partial response 7 weeks after RLT with 63% PSAdecline at this time, the PSAlevel was 293
ng/mi
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Targeted radionuclide therapyghas uniqué promise for
personalized treatment of cancer o
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