
Lung&carcinoma&

Signs++
&

"  Finger&clubbing&
"  NicoDne&staining&&
"  Cervical& sympatheDc& (Horner’s& syndrome)=&

parDal& ptosis/& miosis& (pupil& constricDon)/&

enopthalmos/&anhydrosis&

" WasDng&of&hand&&



Lung&carcinoma&

Differen1al+diagnosis+

"  Benign& tumors;papi l loma/& carcinoid/&

leiomyoma&

" Metastasis&

"  Primary& malignant;mesothelioma/& som& Dssue&

sarcoma&

"  Chronic&lung&abscess&
"  Radiographic&arDfact;nipple&shadow&



Lung&carcinoma&

Inves1ga1on++

"  CXR&
"  Sputum&cytology&

"  Bronchoscopy&
"  CT&
"  MRI&

"  Bone&scan&
"  Indirect&laryngoscopy&
"  Lung&funcDon&test&











Stage++ TNM+

Ia+ T1&N0&M0&

Ib+ T2&N0&M0&

IIa+ T1&N1&M0&

IIb+ T2&N1&M0&

T3&N0&M0&

IIIa+ T3&N1&M0&

T1;3&N2&M0&

IIIb+ T4&N0;2&M0&

T1;4&N3&M0&

IV+ Any&T&Any&N&M1&

Based&on&AJCC&staging&system&1997&

Staging&lung&carcinoma&based&on&TNM&classificaDon&scheme&



















Single&pulmonary&nodule&

1.  Only& 20%& to& 30%& are& malignant.& Higher& for&

smoker&50%.&

2.  CXR / C T& c r i t e r i a ,& 3 0%& ;& 4 0%& a r e&

indeterminate,&50%&are&benign.&

3.  High.&
4.  False&negaDve:&lesion&<&1cm,&bronchoalveolar&

carcinoma& and& carcinoid& tumors.& False&

posiDve:& benign& tumor,& inflammatory,&

infecDon&(TB).&





Lung&carcinoma&staging&

1.  Focal& increased&uptake&corresponding&to&the&
nodule&on&CT.&Abnormal&uptake&is&seen&in&the&
right& &and&lem&paratracheal&regions,&the&right&
and&lem&hilum&and&mediasDnum.&

2.  FDG& PET& has& preoperaDvely& upstaged& the&
paDent,& who& is& no& longer& a& surgical&
candidate.&

3.  65%&
4.  85%&



Breast&carcinoma&

Epidemiology++
+
"  UK&=&45000&cases&
"  325&arising&in&men&

"  12000&death&per&annum&&

"  Peak&age&incidence&50;70&years&



Breast&carcinoma&

E1ology+
&

"  Family&history&

" MenstruaDon&>&12&or&stop&>55&years&

"  On&HRT&
" Women&with&no&children&

" Women&have&had&children&late&>&30&years&

"  Overweight&
"  Alcohol&
&

&



Breast&carcinoma&

Classifica1on+&

"  Ductal&carcinoma&in&situ&

"  Lobular&carcinoma&in&situ&

"  Inflammatory&breast&carcinoma&

"  Paget’s&disease&of&the&breast&
"  Basal&cancers&
" Male&breast&cancer&



Breast&carcinoma&

Differen1al+diagnosis+
+
"  Fibroadenoma&

"  Breast&abscess&
"  Fat&necrosis&
"  Galactocoele&



Breast&carcinoma&

Inves1ga1ons++
+
" Mammography&

"  FNA&
"  Ultrasound&
" MRI&

"  Excision&biopsy&





(ipsilateral+mobile+axillary+nodes)+

(ipsilateral+fixed+axillary+nodes)+

(ipsilateral+internal+mammary+nodes+metastasis)+



GIST&

" Mesenchymal&neoplasm&

"  70%&arise&from&stomach&

"  25%&arise&from&small&intesDne&

"  Express& growth& factor& receptor& with& tyrosine&
kinase&acDvity&(c;kit)&–&detect&by&CD117&

"  Highly&malignant&

"  Resistant&to&convenDonal&treatment&



Staging&TNM&&

(GastrointesDnal)&
"  Tis&–&carcinoma&in&situ&
"  T0&–&no&evidence&of&primary&

"  TX&–&primary&cannot&be&assessed&

"  T1&–&involving&lamina&propria/submucosa&

"  T2&–&involving&muscularis&propria/subserosa&

"  T3&–&penetrates&serosa&
"  T4&–&involving&adjacent&structures&
"  N0&–&1&–&6&nodes&involved&
"  N2&–&7&;15&nodes&involved&
"  N3&;&&>&15&nodes&
"  M0&–&no&distant&metastasis&

"  M1&–&distant&metastasis&



Colon&carcinoma&

Epidemiology++
++
"  UK& =& 36000& cases,& 22000& men& and& 16000&

women&

"  3rd&commonest&

"  16000&deaths&per&annum&

"  Occur&50&years&of&age&



Colon&carcinoma&

E1ology++
++
"  Diet&–&high&meat/fat/calorie/alcohol&

"  First&degree&
"  Polyps&
"  Chronic&Crohn’s&coliDs&



Colon&carcinoma&

Symptoms++
+
"  Change&in&bowel&habit&
"  Blood&per&rectum&

" Mucus&per&rectum&

"  Tenesmus&

"  ObstrucDve&symptoms&

"  Iron&deficiency&anemia&



Colon&carcinoma&

Inves1ga1ons+

"  Digital&PR&examinaDon&

"  Double&contrast&barium&enema&

"  Colonoscopy&
"  CT&
" MRI&



Colon&carcinoma&

DUKES+Staging++

"  Dukes’& A/& stage& A& –& invasion& into& but& not&
through&bowel&wall&

"  Dukes’& B/& stage& B& –& involving& bowel&wall& but&
not&lymph&nodes&

"  Dukes’&C/&stage&C&–&involvement&of&nodes&

"  Dukes’&D/&stage&D&;&metastasis&

+



TNM&colorectal&carcinoma&



TNM&colorectal&carcinoma&





Colorectal&carcinoma&

1.  Increased& uptake& consistent& with& tumor& in& the&
liver& corresponding& to& CT& mass.& No& other& liver&
lesions&or&metastases&are&seen&elsewhere.&

2.  Surgical& resecDon& is& planned.& The& preoperaDve&
FDG&PET&scan&is&used&to&determine&the&presence&
of& any& other& metastases& in& the& liver& or&
elsewhere.&

3.  a.& increased& serum& CEA& & with& normal&
convenDonal& imaging.& b.& equivocal& lesion& with&
convenDonal& imaging.& c.& preoperaDve& staging&
before&curaDve&resecDon.&

4.  NegaDve&scan.&No&evidence&of&tumor.&





Colorectal&carcinoma&

1.  Large& abnormal& region& of& increased& uptake& in&
the& pelvis& consistent& with& recurrent& tumor.& A&
large&tumor&is&present&in&the&lem&pelvis&adjacent&
to&the&bladder&in&addiDon&to&mulDple&small&sites&
of&tumor&uptake.&

2.  Tc;99m& CEA& is& superior& to& CT& in& extrahepaDc&
abdomen&and&pelvis&but&equal&to&CT&in&detecDng&
tumor&in&the&liver.&

3.  Rising& serum& CEA& level& with& negaDve& CT&
findings.& PotenDally& resectable& recurrent&
disease,& usually& in& the& liver,& done& to& exclude&
other&metastases&that&would&preclude&surgery.&

4.  In;111&Oncoscint&and&FDG&PET&



Prostate&carcinoma&

Epidemiology+
+
"  UK& =& 35000& cases& =& 12%& cancer& cases& and&
10000&deaths&per&annum&

"  Age&over&70&years&&
"  2nd&most&common&amer&lung&carcinoma&



Prostate&carcinoma&

Symptoms++
+
"  ProstaDc&oujlow&obstrucDve&symptoms:&poor&
stream/&frequency/&terminal&dribble/&nocturia&

"  ErecDle&dysfuncDon&
"  Haematospermia&

"  Bone&pain&
"  Hypercalcemia&

+



Prostate&carcinoma&

Inves1ga1ons++
+
"  PSA&=&normal&4&ng/ml&

"  Blood&test&=&hypercalcaemia&

"  Biopsy&
"  IVU&&
"  CT&scan&
"  Bone&scan&&
" MRI&







Prostate&carcinoma&

1.  In;111& labeled& monoclonal& anDbody& directed&
against&the&prostate&specific&membrane&anDgen,&
a& glycoprotein& expressed& by& normal& and&
prostate&cancer&cells.&

2.  CT& and& MRI& sensiDvity& ranges& from& 5%& ;& 20%.&
Accuracy&of&In;111&ProstaScint&is&70%.&

3.  ParaaorDc& upper& abdominal& uptake& consistent&
with&tumor&adenopathy.&Focal&uptake&in&the&lem&
upper&chest&consistent&with&tumor.&

4.  Recurrent& tumor& limited&to&the&prostate&bed&or&
metastaDc&pelvic&nodes&require& radiaDon&ports.&
Extrapelvic& metastases& require& systemic&
therapy.&



Cervical&carcinoma&

Epidemiology++
+
"  UK&=&2700&cases,&900&deaths&per&annum&

"  Age&40&–&50&years&
"  24000&carcinoma&in&citu&(CIN&III)&



Cervical&carcinoma&

E1ology++
+
"  HPV&
"  Intercourse&at&early&age&
"  Lower&socioeconomic&&group&

"  Oral&contracepDve&
" Miscarriage&

"  Smoking&&



Cervical&carcinoma&

Symptoms++
+
"  Vaginal&bleeding&
"  Vaginal&discharge&
"  Hematuria&

"  Low&back&pain&
"  Renal& failure& due& to& bilateral& ureteral&&
obstrucDon&



Cervical&carcinoma&

Inves1ga1ons++
+
"  Cervical&cytology&
"  Biopsy&
"  CT&scan&
" MRI&



Cervical&carcinoma&



Cervical&carcinoma&



Ovarian&carcinoma&

Epidemiology++
+
"  UK&=&6600&cases&
"  2.3&%&of&all&cancer&cases&
"  4400&cases&deaths&per&annum&



Ovarian&carcinoma&

Pathology+
+
Common&appearance&

•  Psedomucinous&cyst&

•  Serous&cyst&

Microscopic&appearance&

•  Epithelial&adenocarcinoma&

•  Germ&cell&tumors&



Ovarian&carcinoma&

Inves1ga1on++
+
"  Serum&CA&125&

"  CXR&
"  Ultrasound&
"  CT&scan&&



Ovarian&carcinoma&staging&



Hodgkin’s&Lymphoma&&

Epidemiology++
+
"  UK& =& 1500& cases,& 850& men& and& 650& women&

with&350&deaths&per&annum&

"  Two& peak& incidence& in& young& 20& –& 30& years&
and&over&70&year&&



Hodgkin’s&Lymphoma&&

E1ology++
+
"  Epstein&Barr&virus&
+
+



Hodgkin’s&Lymphoma&&

Symptoms++
+
"  B&symptoms:&

1.  Fever&>&38⁰C&
2.  Weight&loss&>&10%&

3.  Night&sweat&



Hodgkin’s&Lymphoma&

Sign++

"  Enlarge&nodes&at&neck&
"  Hepatospleenomegaly&

"  Abdominal&mass&

"  Inguinal&nodes&



Hodgkin’s&Lymphoma&

Differen1al+diagnosis+

"  InfecDon:&pyogenic/&TB&or&viral&
"  Leukemia&

"  carcinoma&



Hodgkin’s&Lymphoma&

Inves1ga1ons++
+
"  Blood&count&
"  ESR&
"  Serum&LDH&

"  Alkaline&phosphatase&

"  Marrow&

"  CXR&
"  CT/&MRI&

"  PET&scan&
"  Biopsy&&



Non&Hodgkin’s&lymphoma&

Epidemiology+

"  UK&=&10000&cases,&5300&for&men&and&4800&for&

women&with&4500&deaths&per&annum&

"  Occurs&equally&in&men&and&women&

" More&50&years&of&age&



Non&Hodgkin’s&lymphoma&

Epidemiology+

"  UK&=&10000&cases,&5300&for&men&and&4800&for&

women&with&4500&deaths&per&annum&

"  Occurs&equally&in&men&and&women&

" More&50&years&of&age&



Non&Hodgkin’s&lymphoma&

E1ology++

"  InfecDve&agents&:&EBV/&helicobacter/&human&T&

cell&lymphotropic&virus/&HIV&

"  Altered&immune&status&

"  IrradiaDon&&



Non&Hodgkin’s&Lymphoma&

Sign++

"  Enlarge&nodes&at&neck&
"  Hepatospleenomegaly&

"  Abdominal&mass&

"  Inguinal&nodes&



Non&Hodgkin’s&Lymphoma&

Inves1ga1ons++
+
"  Blood&count&
"  ESR&
"  Serum&LDH&

"  Alkaline&phosphatase&
"  CSF&;&DLBCL&

"  Marrow&

"  CXR&
"  CT/&MRI&

"  PET&scan&
"  Biopsy&&



Hodgkin’s&Lymphoma&

Classic&HD&

Nodular&sclerosis&

Mixed&cellularity&

Lymphocyte&depleted&

Nodular&
lymphocyte&

predominant&

Lymphocyte&rich&



Non&Hodgkin’s&lymphoma&
Low+grade+

Indolent++
Respond+well+to+chemo+but+

difficult+to+cure+

High+grade+
Curable+

Aggressive+and+urgent+
treatment+

T+cell+

Follicular&&

Mantle&cell&
MALT&

LymphocyDc&&

Lympho&
plasmacytoid&

DLBCL&
BurkiI’s&

LymphoblasDc&&

Peripheral&T&cell&

AnaplasDc&
large&cell&

Angiocentric&&

Adult&T&cell&&
leukemia&

Sezary&syndrome&&

AngioimunoblasDc&&

Mycosis&fungoides&











Hodgkin’s&disease&

1.  FDG& is& glucose& analog.& Increased& FDG&uptake& occurs&
with& increased& glucose& metabolism.& Is& & taken& up&
intracellularly&and&phosphorylated&similar&to&glucose,&
however,&unlike& & &glucose,& it&can&not&be&metabolized&
further&and&is&intracellularly&trapped.&

2.  a.& intense& mulDfocal& uptake& bilaterally& in& the& neck,&
upper& chest& and& parasternal& regions.& b.& uptake&
limited& to& the& lem& neck.& Study& a.& abnormaliDes& are&
caused&by&muscle& tension.&Diazepam&5&mg&was& take&
just&before&study&b.&

3.  110&minutes.&2.&10&and&20&minutes.&It&is&important&to&
remember&that&the&half&life&of&positron&are&very&short.&

4.  3.2&rads/&5&mCi&to&urinary&bladder.&Brain&and&heart.&





Intracranial&lymphoma&

1.  Tl;201&was& used.& Tc;99m& sestamibi& also& can&

be& used,& however& it& is& taken& up& by& choroid&

plexus&and&could&pose&diagnosDc&problems&in&

some&cases.&

2.  Tumor,& parDcularly& lymphoma,& versus&

infecDon,& usually& toxoplasmosis& or& infecDon&

e.g..&CMV&or&herpes&simplex.&

3.  Malignant&lymphoma.&

4.  90%&sensiDvity&and&false&negaDve&<&10%.&





Lymphoma&&

1.  CT& scan& is& in& indeterminate,& but& FDG& PET&
demonstrates&a&complete&response.&

2.  CT& assessment& of& tumor& response& is& based& on& a&
decreased& in& the& size& of& the& mass& or& complete&
resoluDon.&Post&therapy&residual&masses&are&common&
and&CT&cannot&differenDate&residual&tumor&from&post&
therapy&fibrosis&and&necrosis.&

3.  MulDple& high& energy& photopeak:& 185,& 300,& 394&
resulDng&poor&image&resoluDon,&need&delayed&images&
from&2&to&3&days.&

4.  Study& completed& 2& hours& amer& injecDon.& FDG& PET&
target& to& background& raDo& higher& and& image& quality&
superior&to&Ga;67.&&





Hodgkin’s&disease&

1.  The&bone& scan& shows&mild& increased&uptake&
at& L3.& The& Ga;67& scan& shows& abnormal&
uptake& in& the& L3& vertebral& body,& bilateral&
neck,& mediasDnum,& right& paratracheal&
regions,&posterior&thorax,&right&lung&base&and&
liver.&

2.  Bone&scan.&
3.  Hodgk in ’ s& d i sease ,& TB& or& a typ i ca l&

mycobacteria;&Hodgkin’s&disease&likely.&

4.  Stage&IV.&





Non&Hodgkin’s&lymphoma&

1.  Adult&dose& is&10&mCi.& Imaging&performed&48& to&
72&hours&amer&injecDon.&

2.  CT&provides&beIer& sensiDvity& for& iniDal& staging.&
Ga;67& is& superior& to& CT& amer& therapy& and&
residual&masses&amer&therapy.&

3.  a,& large& mass& in& the& anterior& mediasDnum&
extends& to& supraclavicular& regions.& b.& complete&
response&to&therapy.&The&residual&chest&mass&on&
CT&caused&by&necrosis&and&fibrosis,&not&tumor.&

4.  LaxaDve& may& be& given,& and& imaging& may& be&
delayed&as&needed&at&4&to&7&days&amer&injecDon.&



Axillary&LNs&



SenDnel&node&

•  Is&the&first+lymph+node+bed+which&a&tumor&cell&

would& come& if& it& penetrated& into& lymphaDc&

fluid.&

•  If& axillary& senDnel& node& is& tumor& free& <& 3%&

chance&of&any&tumor&metastasis&

•  RadiopharmaceuDcal=& Tc;99m& SC& injected&

subdermally/& periareolar/& intradermal& or&

peritumoral&



IndicaDon:&&

&

women&who&have&a&biopsy;proven&
carcinoma&of&the&breast&in&whom&
definiDve&surgery&and&axillary&node&
clearance&is&planned&and&on&whom&
there&are&no&palpable&axillary&lymph&
nodes.&

&



•  ContraindicaDon:&

–  High&tumour&grade&(T3.&T4,&tumour&>4cm)&

–  Palpable&lymph&node:&lymphaDc&flow&to&metastaDc&LN&may&be&obstructed&and&may&not&be&

idenDfied.&

–  MulDfocal&or&mulDcenter&cancers:&procedure&may&not&reflect&all&possible&senDnel&LN.&

–  poor&health&status&

–  known&disseminaDon&

•  &&

•  RelaDve&contraindicaDon:&

–  Disrupted&lymphaDc&pathways&due&to&previous&surgical&excisional&biopsy&or&surgical&

procedures&in&axilla&

–  Neoadjuvant&chemotherapy:&up&to&33%&false&negaDve&due&to&lymphaDc&changes,&fibrosis&

or&patchy&killing&of&metastaDc&foci.&&

–  &&

•  PrecauDon:&

–  Pregnancy&is&not&contraindicaDon&(but&only&for&blue&dye)&as&the&dose&to&feotus&is&

negligible.&

–  lactaDng:&suspend&for&24hr&





Periareolar&injecDon&(parDcularly&

upper&quadrant&tumour)&

&–  RaDonale:&&
•  rich&subareolar&lymphaDc&
plexus&of&Sappey.&&

•  common&centrifugal&
lymphaDc&pathway.&&

– Advantage:&for&less&
experience,&non;palpable&
primary,&faster&tracer&
migraDon&than&subdermal&

– Disadvantage:&shine&
through&acDvity,&may&miss&
parasternal&&



Peritumoral&4&to&8&injecDons&(0.5&–&

1.0mCi&in&total&of&3&to&7ml)&within&1cm&

surround&the&tumour&or&biopsy&site&

&
– Preferred&in&
predominantly&medial&
and&central&
localizaDon,&where&
parasternal&spread&is&
suspected.&

–  (ultrasound&guidance&
in&deep&seated&lesion)&



False&posiDve&

– second;Der&nodes,&in&parDcular&if&dynamic&imaging&
is&not&performed&

–  lymphangioma&or&lymphaDc&lakes&(focal&
dilataDons&of&lymphaDc&collecDng&vessels)&
mistaken&for&a&SN.&(these&lakes&are&usually&not&
visible&on&delayed&images.&A&true&SN&remains&hot&
on&delayed&scans)&

– Skip&lesion&&
– skin&folds&and&other&Dssues&containing&
radioacDvity,&but&no&node.&&(use&of&SPECT;CT)&



Malaysia&GCP&on&Breast&ca&Mx&2010&



•  The&ASBS&guidelines:&
– Surgeons&anDcipaDng&the&use&of&SNB&as&their&sole&
means&of&staging&the&axilla&should&first&perform&30&

validaDon&cases&with&accurate&idenDficaDon&of&SL&

85%&of&the&Dme&and&false;negaDve&<5%.&





ScinDmammography&&

1.  Tc;99m& sestamibi& lipophilicity& allows& it& to& enter& the&
cell& where& it& is& concentrated& in& the& mitochondrial&
region&related&to&charge.&

2.  PaDent&A&has&prominent&focal&uptake&in&a&right&breast&
mass.& PaDent& B& has& definite& focal& uptake& at& the&
periphery&of&the&breast&prosthesis.&

3.  Accuracy& of& convenDonal&mammography:& sensiDvity,&
70%&to&95%;&posiDve&predicDve&value&for&cancer,&20%&
;& 30%.& ScinDmammography& trial:& sensiDvity/&
specificity,&75%/83%&

4.  Most&false&negaDve&findings&are&in&lesions&less&than&1&
cm.& False& posiDve& & findings& occur& in& fibroadenomas&
and&benign& and&malignant& tumors&other& than&breast&
cancer&





ScinDmammography&&

1.  The& 5& year& survival& rate& for& breast& cancer&
decreases& with& axillary& node& involvement.&
Adjuvant&chemotherapy&is&indicated.&

2.  A& senDnel& node& biopsy& drained& by& the&
lymphaDcs&in&a&nodal&basin.&

3.  If&the&senDnel&node&biopsy&is&tumor&negaDve,&no&
axillary&dissecDon& is&needed.& If&posiDve,&axillary&
dissecDon&is&performed.&

4.  Tc;99m&sulfur&colloid&is&omen&used.&It&is&injected&
around&the&lesion&or&biopsy&site.&Imaging&usually&
is&performed.&At&surgery&a&gamma&probe&is&used&
to&help&locate&the&senDnel&node.&



Head&and&neck&carcinoma&

•  PET&sensiDvity&for&recurrence&is&76;96%&
•  NegaDve&predicDve&value&>&90%&



Thyroid&carcinoma&

•  PET&sensiDvity&for&poorly&differenDated&
carcinoma&>&90%&

•  Benefits&for:&anaplas1c&and&Hurtle+cell+variant+
of&follicular&



Medullary&thyroid&carcinoma&

•  Arises&from&parafollicular&cells&

•  Does&not&accumulate&I;131&

•  PET&sensiDvity&78%&and&specificity&79%&

•  Can&evaluate&with&:&
1.  SomatostaDn&

2.  DMSA&pentavalent&

3.  Thallium&201&

4.  Tc;99m&sestaMIBI&



Esophageal&carcinoma&

•  PET&sensiDvity&95%&
•  LNs&involvement&sensiDvity&>70%&

•  LNs&involvement&specificity&>90%&

•  Distant&metastasis&accuracy&83%&



Colorectal&carcinoma&

•  Primary&sensiDvity&>90%&:&CT&60%&

•  LNs&involvement&sensiDvity&85&–&99%&

•  LNs&involvement&specificity&71&–&87%&

•  Alter&management&29&–&36%&



Melanoma&&

•  PET&sensiDvity&>&90%&and&specificity&87%&
•  PET&alter&treatment&20&–&26%&



•  Α&feto&protein&for&hepatocellular&carcinoma&

•  Ca&19;9&for&pancreaDc&carcinoma&

•  PET&less&sensiDve&for&hepatocellular&carcinoma&



Breast&carcinoma&

•  PET&sensiDvity&88%&and&specificity&79%&
•  >&2;5&cm&PET&sensiDvity&92%&

•  <&2&cm&PET&sensiDvity&68%&

•  LNs&involvement&sensiDvity&79;100%&and&
specificity&66;100%&

•  False&negaDve:&
1.  Well&differenDated&

2.  Slow&growing&:&lobular/tubular/DCIS&



Ovarian&carcinoma&

•  PET&sensiDvity&for&staging&and&restaging&
(50;90%)&

•  PET&specificity&60;80%&
•  PET&alters&management&15%&cases&



&

&

&

PET+false+–+ve+in+
ovarian+carcinoma+

Mucinous&
cystadenocarcinoma&

Well&differenDated&
cystadenocarcinoma&

&Disseminated&peritoneal&
carcinomatosis&

Borderline&tumors&

Stage&I&tumors&confined&to&
the&ovary&



TesDcular&carcinoma&

•  PET&sensiDvity&84%&
•  PET&negaDve&predicDve&value&is&94%&



Neuroendocrine&tumor&





























































































Radionuclide&therapy&

Bone&metastasis&

Intra&arDcular&therapy&

Intra&vascular&therapy&

Non&Hodgkin’s&Lymphoma&&Intra&cavity&therapy&

Polycythemia&vera&

Hyperthyroid&/&thyroid&ca&

Hepatocellular&ca&

Phosphorus&32&phosphate&

Rhenium&188&lipiodol&

Rhenium&188&

Rhenium&188&HEDP&

Phosphorus&32&phosphate&

Phosphorus&32&phosphate&

Phosphorus&32&phosphate&

Phosphorus&32&phosphate&colloid&

I;131&NaI&

YiIrium&90&microsphere&

YiIrium&90&citrate&

I;131&anD&CD&20&anDbody&

I;131&lipiodol&

Samarium&153&EDTMP&

StronDum&89&chloride&



PepDde&&Non&specific&

Tumor&specific&

Organ&specific&

Hot&&Cold&&

Tumor&imaging&

Monoclonal&&

Thyroid&&&

Thyroid+ca++

Bone&&& Brain&&&

Tc;99m&&

Thallium;201&&

FDG&&

Gallium&;&67&&

I=123+
Tc=99m+pertechnetate+

Tc=99m+SC+++ Tc=99m+DTPA+
Tc=99m+glucoheptonate++

Hepatocyte&&&

Tc=99m+MDP+
Tc=99m+HDP+++ Tc=99m+HIDA++

MIBI/tetrofosmin+
MTC+
Breast++++

MTC++

Breast+
Brain++
Bone+
MTC+
Karposi+sarcoma+++

I;131&&&

HD+
NHD+
Hepatocellular+
Melanoma+
Lungs+
Head+&+neck+
So}+1ssue+sarcoma+
Abd+&+pelvic+tumors+++

MIBG+
Adrenal+medulla+++

NP=59+
Adrenal+cortex+++

DMSA(V)+
MTC++

In=111+satumomab+(onco+scint)+
Ovarian+
colorectal++

In=111+capromab+
Prostate+++

Liver&&&

Tc=99m+CEA+
Colorectal++++

I=111+zevalin+
NHD+++

I=111+pentreo1de+
Somatosta1n++
MTC++

Tc=99m+Neo+Tect+
Somatosta1n+
Lungs+ca+++



What&is&the&mechanism&of&G;67&uptake&

in&tumors?&



What&is&the&mechanism&of&G;67&uptake&

in&tumors?&

•  It’s&binds&to&serum&iron&transport&molecules&such&
as& transferrin,& which& transport& Ga;67& & to& the&
tumors.&

•  Ga;67&enters&the&extracellular&fluid&space&via&the&
tumor’s&leaky&capillary&endothelium.&

•  It’s&bound&to&the&tumor&cell&surface&by&transferrin&
receptors& and& then& transported& into& the& cell,&
where& it& binds& to& proteins& such& as& ferriDn& and&
lactoferrin,&which&are& increased&concentraDon& in&
tumors.&



Ga;67&uptake&is&normally&seen&in&

which&of&the&following&organs:&salivary&

glands,&lacrimal&glands,&thymus,&

spleen,&breast&and&heart?&



Ga;67&uptake&is&normally&seen&in&

which&of&the&following&organs:&salivary&

glands,&lacrimal&glands,&thymus,&

spleen,&breast&and&heart?&

•  Normal& uptake& :& salivary& glands& and& lacrimal&

glands.& Spleen& has& uptake& but& is& low& level.&

Breast&uptake&is&variable&and&most&prominent&

in&post&partum.&

•  Children&amer&chemo&:&thymus&

•  Not& normal& :& heart& due& to& myocardiDs& and&

pericardiDs.&



Which&malignant&tumors&useful&for&

Ga;67&for&diagnosis,&staging&and&re&

staging?&



Which&malignant&tumors&useful&for&

Ga;67&for&diagnosis,&staging&and&re&

staging?&

•  Hodgkin’s&disease&
•  Lymphoma&

•  Hepatoma&

•  Melanoma&&



Which&of&the&following&statement&

associated&with&Hodgkin’s&and&non&

Hodgkin’s&lymphoma?&

A.  Contagious& spread& of& LN& involvement& in& young&
paDents.&

B.  MulDcentric& disease& with& a& highly& variable& clinical&
course& and& high& incidence& of& extranodal& tumor&
involvement.&

C.  MediasDnal&masses&are&common.&

D.  Abdominal& involvement& of& mesenteric& and&
retroperitoneal&nodes&is&common.&

E.  High&cure&rate.&
F.  Variable&clinical&course& that&can&be& indolent&or& rapid&

lethal&



Which&of&the&following&statement&

associated&with&Hodgkin’s&and&non&

Hodgkin’s&lymphoma?&

HD+

•  Contagious&spread&of&LN&
involvement&in&young&

paDents.&

•  MediasDnal&masses&are&

common.&

•  High&cure&rate.&

Non+HD+
•  MulDcentric&disease&with&a&

highly&variable&clinical&course&

and&high&incidence&of&

extranodal&tumor&

involvement.&

•  Abdominal&involvement&of&
mesenteric&and&

retroperitoneal&nodes&is&

common.&

•  Variable&clinical&course&that&

can&be&indolent&or&rapid&lethal&



Tc;99m&sestamibi&has&been&used&for&

determinaDon&of&malignancy&of&breast&

masses.&

A.  Its& accuracy& is& higher& for& palpable& than& for&
non&palpable&masses.&

B.  Its& sensiDvity& is& poor& for& lesions& less& than& 1&
cm&in&size.&

C.  Fibroadenomas&are&always&negaDve.&

D.  Useful& for& dense& breast& paDents,& previous&
surgery,& radiaDon& therapy& and& breast&

implants.&



Tc;99m&sestamibi&has&been&used&for&

determinaDon&of&malignancy&of&breast&

masses&

•  TTFT&



Regarding&In;111&capromab&pendeDde&

(ProstaScint)&

A.  Murine& monoclonal& anDbody& against& a&
prostate& specific&membrane& anDgen& express&
b y& m o r e& t h a n& 9 5%& o f& p r o s t a t e&
adenocarcinomas.&

B.  Its& main& indicaDon& is& for& localizaDon& of& som&
Dssue& metastases& amer& prostactomy& in&
paDents&with&a&rising&PSA&and&negaDve&bone&
scan.&

C.  Elevated& human& murine& anDbody& (HAMA)&
Dters&are&observed&in&50%&of&paDents.&

D.  SPECT&is&mandatory&for&the&pelvis.&



Regarding&In;111&capromab&pendeDde&

(ProstaScint)&

•  TTFT&



Regarding&In;111&Octreoscan&

A.  It&is&somatostaDn&receptor&imaging&agent.&

B.  The&sensiDvity&for&all&NET&is&very&high.&
C.  Highest& uptake& is& seen& in& the& spleen& and&

kidneys.&

D.  Only&NET&have&somatostaDn&receptors.&



Regarding&In;111&OctreoScan&

•  TFTF&



Lacrimal&drainage&study&

Using&2&;&4&MBq&Tc;99m&pertechnetate&
Face&in&front&collimator&

Imaging&Dme&5,10,&15,&20&minutes&

Inner&canthus&



DacryoscinDgram& :&Normal& drainage&on& the& lem& eye&with& obstrucDon&on&
the&right&eye&at&the&level&of&common&canaliculus&



Radiosynovectomy&&
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