
The&following&are&true&

A.  About&25%&of&toxic&nodules&are&palpable&
B.  The&scan&appearances&of&Grave’s&disease&may&be&

confused&with&toxic&MNG&

C.  Thallium;201& may& be& used& to& demonstrate&
thyroid&Dssue&in&which&uptake&but&not&metabolic&
acDvity&has&been&diminished&

D.  Almost&10%&of&paDents&with&Grave’s&disease&will&
relapse& following& a& prolonged& course& of&
anDthyroid&drugs&

E.  RAI&therapy&for&thyrotoxicosis&is&contraindicated&
in&pregnancy&



The&following&are&true&

•  FTTFT&



Concerning&thyroid&imaging&in&

thyroidiDs&
A.  Thyroid& uptake& usually& diffusely& decreased& in&

acute(supuraDve)&thyroidiDs.&

B.  Uptake& in& the& early& phase& of& subacute& (de&
Quervian’s)thyroidiDs&is&usually&increased&

C.  Scan& appearances& in& Hashimoto’s& thyroidiDs&
may& be& difficult& to& disDnguish& from& Grave’s&
disease&&

D.  RadiaDon& induced& thyroidiDs& is& commonly& seen&
following&external&radiaDon&therapy&

E.  RAI&uptake&in&Reidel’s&thyroidiDs&is&increased&



Concerning&thyroid&imaging&in&

thyroidiDs&

•  FFTFF&



In&the&invesDgaDon&of&solitary&thyroid&

nodules&

A.  A&single&warm&nodule&is&likely&to&be&an&adenoma&

B.  The&risk&of&carcinoma&in&a&hot&nodule&is&10%&

C.  The&risk&of&carcinoma&in&a&cold&nodule&is&at&least&
10%&

D.  The& risk&of& & carcinoma& in& the&dominant&nodule&
within&MNG&is&approximately&1%&

E.  A& history& of& childhood& of& head& and& neck&
irradiaDon& substanDally& increases& the& risk& of&
malignant&change&in&solitary&thyroid&nodule&



In&the&invesDgaDon&of&solitary&thyroid&

nodules&

•  TFTFT&



The&following&are&true&

A.  The&commonest&site&for&ectopic&thyroid&Dssue&is&
the&base&of&tongue&

B.  I;123& is& superior& than&Tc;99m& in&confirming& the&
presence&of&a&lingual&thyroid&gland&

C.  Isotopes&of&Iodine&are&superior&than&Tc;99m&for&
localizing&retrosternal&thyroid&Dssue&

D.  Absence& of& acDvity& below& the& sternal& notch&
excludes&an&intrathoracic&goitre&

E.  Ectopic& thyroid& Dssue& may& be& found& in& up& to&
50%&of&cases&of&neonatal&hypothyroidism&



The&following&are&true&

•  TTTFT&



Concerning&malignancy&of&the&thyroid&

gland&

A.  The&majority&of&tumors&are&follicular&type&

B.  Most&tumors&are&well&differenDated&

C.  Most& thyroid& tumors& are& detected& following&
demonstraDon& of& an& area& of& increased&
uptake&relaDve&to&normal&thyroid&on&Tc;99m&
scan&

D.  AnaplasDc&carcinoma&never&takes&up&I;131&

E.  Screening& of& relaDves& is& mandatory& in&
anaplasDc&carcinoma&



Concerning&malignancy&of&the&thyroid&

gland&

•  FTFTF&



The&following&may&cause&a&solitary&cold&

nodule&in&thyroid&scan&

A.  Lymphoma&

B.  Parathyroid&adenoma&

C.  TB&
D. Wegner’s&granulomatous&

E.  MetastaDc&adenocarcinoma&



The&following&may&cause&a&solitary&cold&

nodule&in&thyroid&scan&

•  TTTFT&



The&following&are&true&

A.  The&paDent&with&toxic&MNG&presenDng&with&pressure&
symptoms&should&be&treated&with&RAI&first&instance&

B.  PaDents&receiving&I;131&for&thyrotoxicosis&should&take&
approximately&1&week&off&work&following&treatment&

C.  The& absolute& of& thyroid& hormones& and& TSH& before&
treatment& with& RAI& is& a& useful& predictor& of& the&
development&of&hypothyroidism&in&Grave’s&

D.  A& rise& of& thyroglobulin& level& following& complete&
ablaDon& for& thyroid& carcinoma& is& indicaDve& of&
recurrent&malignant&disease&

E.  Uptake&of&RAI&into&thyroid&carcinoma&metastases&has&
prognosDc&significance&&



The&following&are&true&

•  FTFTT&



What&is&the&origin&of&lingual&and&

sublingual&thyroid&Dssue?&



What&is&the&origin&of&lingual&and&

sublingual&thyroid&Dssue?&

•  The& main& thyroid& anlage& begins& as& a&

downgrowth&from&the&foramen&cecum.&

•  Thyroid& Dssue& may& be& seen& anywhere& along&

the& tract& of& the& thyroglassal& duct& from& the&

foramen& cecum& to& the& usual& locaDon& of& the&

gland.&

•  However& with& lingual& thyroid& Dssue,& there& is&
usually& a& failure& of& normal& development& and&

no&Dssue&in&the&normal&locaDon&of&the&thyroid&



What&is&meant&by&the&organificaDon&of&

iodine?&



What&is&meant&by&the&organificaDon&of&

iodine?&

•  In& thyroid& metabolism,& iodide& is& oxidized& to&

iodine&and&incorporated&into&tyrosine&to&form&

either&monoiodotyrosine&or&diiodotyrosine.&

•  A&deficiency&in&peroxidase&which&catalyzes&the&
r e a c D o n ,& i s & c a u s e& o f& c o n g e n i t a l&

hypothyroidism.&



What&is&the&difference&in&mechanism&

of&thyroid&uptake&between&Tc;99m&

pertechnetate&and&radioiodine?&



What&is&the&difference&in&mechanism&

of&thyroid&uptake&between&Tc;99m&

pertechnetate&and&radioiodine?&

•  Radioiodine&is&taken&up&or&extracted&(trapped)&
by& the& thyroid& follicular& cell& and& organified,&

binding& to& tyrosine& residues& on& thyroglobulin&

and&stored&in&colloid&in&the&follicle.&

•  Tc;99m& pertechnetate& is& trapped& but& not&

organified.&



Which&are&common&causes&of&falsely&

low&thyroid&uptake?&



Which&are&common&causes&of&falsely&

low&thyroid&uptake?&

•  Thyroid&hormone&

•  Iodine&containing&drugs&
•  Recent&administraDon&of&IV&iodine&contrast.&



What&is&the&difference&between&

thyroid&scan&and&thyroid&uptake?&



What&is&the&difference&between&

thyroid&scan&and&thyroid&uptake?&

•  A&thyroid&uptake&is&usually&a&nonimaging&study&

using&gamma&detector&probe.&

•  Thyroid& scan& results& from& gamma& camera&

imaging.&



How&can&a&thyroid&uptake&test&

differenDate&two&most&common&

causes&of&thyrotoxicosis,&Grave’s&and&

subacute&thyroidiDs?&



How&can&a&thyroid&uptake&test&

differenDate&two&most&common&

causes&of&thyrotoxicosis,&Grave’s&and&

subacute&thyroidiDs?&
•  In& the& iniDal& phase& of& subacute& thyroidiDs,&
thyroid&hormone&are&released&from&the&inflamed&
gland&causing&thyrotoxicosis.&

•  Due&to&pituitary&feedback,&TSH&is&suppressed.&
•  Radioiodine& or& Tc;99m& uptake& requires& TSH&
sDmulaDon.&

•  Thus,& the& uptake& of& radioiodine& or& Tc;99m&
pertechnetate&is&low&or&suppressed.&

•  With& Grave’s& & disease,& TSH& is& suppressed,&
however&the&gland&is&autonomous&and&the&uptake&
is&high.&



What&is&the&mechanism&of&acDon&of&

anDthyroid&drugs&PTU&and&CBZ?&



What&is&the&mechanism&of&acDon&of&

anDthyroid&drugs&PTU&and&CBZ?&

•  Both& PTU& and& CBZ& are& thiourea& anDthyroid&
drugs&that&block&the&organificaDon&of&iodine&





Cold&thyroid&nodule&&

1.  IV& Tc;99m& pertechnetate,& 140& keV,& 6& hours;&

oral&sodium&I;123,&159&keV&and&8&hours.&

2.  A& single& cold& nodule& has& a& 15%& to& 20%&
chance&of&malignancy.&&

3.  FNA&
4.  Pinhole&collimator&4&to&6&mm&





Hyperthyroidism/&thyroidiDs&

1.  Grave’s& disease,& toxic& nodules,& thyroidiDs,&
iatrogenic& thyroid& hormone& ingesDon,& iodine&
induced,& trophoblasDc& tumors,& Hashitoxicosis&
and&struma&ovarii.&

2.  Aid&in&the&DD&of&hyperthyroidism&

3.  A& nonimaging& gamma& probe& obtains& counts/
Dme&from&neck&and&a&phantom&counDng&acDvity&
equal&to&the&orally&administered&dose&to&convert&
to&gamma&probe&counts&µCi&%&RAIU&=&neck&(µCi)&
divided& by& the& total& administered& dose& (µCi)&&&
amer&background&correcDon.&

4.  Subacute& thyroidiDs& based& on& the& history& of&
neck&tenderness,&laboratory&finding&and&RAIU.&





Grave’s&disease&

1.  Scan&appearance&may&be&similar.&With&the&large&goiter&the&
scan& omen& has& a& plumper& appearance& with& convex&
borders.&The&pyramidal&lobe&may&be&seen&as&in&this&case.&

2.  Surgery&is&seldom&performed&because&of&the&high&risk.&PTU&
and&CBZ&someDmes&are&used&iniDally&who&require&cooling&
down&most&of&the&paDents&are&treated&with&RAI&amer&6&to&
12&months& of& anDthyroid&medicaDon.&Many& paDents& are&
treated&iniDally&with&I;131.&

3.  I;131&uptake&(10&µCi),&I;123&scan&and&uptake&(300&µCi)&and&
Grave’s&disease&therapy;&I;131&(5;15&mCi)&

4.  Short& term;& occasional& exacerbaDon& of& hyperthyroidism&
and& thyroid& storm.& Long& term;& hypothyroidism.& There& is&
no&increased&incidence&of&secondary&cancers&or&reducDon&
in&ferDlity.&&





I;131&star&arDfact&

1.  A.&Post&therapy&I;131&WBS&shows&intense&uptake&

in& the& neck& with& a& star& effect,& diffuse& liver&

acDvity&and&bladder&clearance.&B,&Pinhole&image&

of&the&neck&with&three&foci&of&uptake.&

2.  Septal& penetraDon& of& high& energy& of& I;131&
gamma&rays&through&the&collimator&septa.&

3.  Pinhole&collimator&centered&on&the&thyroid.&

4.  Radiolabeled&thyroid&hormone&is&metabolized&in&

the& liver.& This& usually& seen& only& on& the& post&

therapy&scan.&





Toxic&autonomous&thyroid&nodule&

1.  Hot& nodule& in& the& mid& right& of& the& thyroid&

with&increasing&suppression&of&the&remaining&

gland&at&each&successive&year&

2.  Toxic&autonomous&thyroid&nodule&

3.  Surgery&and&RAI&I;131&
4.  The& iodine& uptake& may& be& moderately&

elevated,&but&it&omen&is& in&the&normal&range.&

Normal&24&hour&uptake&is&10&to&30%&&





Lingual&thyroid&

1.  Tc;99m&pertechnetate&is&taken&up&by&thyroid&

follicular& cells& like& iodine& but& not& organified.&

I;123&taken&up&and&organified.&

2.  Lower& radiaDon& exposure& to& the& pediatric&
paDent.&

3.  Focal& uptake& at& the& base& of& the& tongue.&
Normal& is& submandibular& glans& and& mouth.&

No&thyroid&in&the&neck.&

4.  Lingual&thyroid.&





Lem&thyroid&agenesis&

1.  Uniform& uptake& in& the& right& lobe.& No& acDvity&
seen&at&the&lem&lobe&or&elsewhere&in&the&neck&or&
upper&chest.&

2.  The& uniform& acDvity& in& the& right& lobe& is& more&
intense& than& the& salivary& glands& indirect&
evidence& of& an& elevated& uptake& in& the& absence&
of&intrinsic&salivary&gland&disease.&

3.  S u r g i c a l& e x c i s i o n ,& r e p l a c emen t& b y&
hypofuncDoning& adenoma& or& carcinoma& or&
agenesis&of&the&lem&lobe&with&Grave’s&disease&of&
the&solitary&right&lobe.&

4.  Grave’s&disease&with&agenesis&of&the&lem&lobe.&



GastrointesDnal&&&Hepatobiliary&



Pearls&&&Pijalls&&

Gastric&emptying&
studies&

•  The& study&usually&are&performed&

the& rate& of& emptying& of& solids&

from& stomach,& they& are& most&

commonly&performed&by&Tc;99m&

colloid&mixed&with&scramble&eggs&

before&they&are&cooked.&

•  Half&of&the&acDvity&of&a&solid&meal&

should&be&out&of& the& stomach& in&

about&90&minutes.&

•  Solids& leave& the& stomach& in& a&

l i n e a r & f a s h i o n , & l i q u i d s&

exponenDally.&&



Pearls&&&Pijalls&&

GastrointesDnal&
bleeding&studies&

•  Usually& these& are& performed& by&
Tc;99m& labeled&RBC,&but&Tc;99m&
sulfur&colloid&can&also&be&used.&

•  A& focus& of& bleeding& should&
change& shape& and& locaDon& on&
sequenDal& images.& If& the& acDvity&
does&not&&move,&it&may&represent&
a& vascular& abnormality& such& as&
aneurysm&or&intussuscepDon.&



Pearls&&&Pijalls&&

GastrointesDnal&
bleeding&studies&

•  The& best& way& to& pinpoint& the&
bleeding& site& is& to& find& an&

image& in& which& there& is& a&

definite& abnormality& and& then&

to& look& at& the& earlier& images&

and& find& the& first& image& in&

which&the&acDvity&can&be&seen.&

This& is& necessary& because&

acDvity& seen& as& a& result& of&

bleeding&can&go&anterograde&or&

retrograde&in&the&bowel.&



Pearls&&&Pijalls&&

GastrointesDnal&
bleeding&studies&

•  Bladder& acDvity& from& free&

Tc;99m& pertechnetate& can& be&

confusing& and& someDmes& it& is&

necessary& for& the& paDents& to&

void&or&catheterized.&

•  If& bleeding& is& intermiIent,& use&

Tc;99m&RBC.& If& the& bleeding& is&

acDve,& either& Tc;99m& RBC& or&

Tc;99m& sulfur& colloid& can& be&

used.&



Pearls&&&Pijalls&&

GastrointesDnal&
bleeding&studies&

•  False+posi1ves:&
# Free& pertechnetate& seen& at&
stomach&

# Renal& excreDon& of& breakdown&
products&

# P e n i l e & b l o o d & p o o l ,&

transplanted& k idney& and&

varices.&&



Pearls&&&Pijalls&&

GastrointesDnal&
bleeding&studies&

•  False+nega1ves:&
# Small&bowel&bleeding&

# Rectal& bleeding& obscured& by&
bladder&acDvity&

# A& staDonary& abnormal& focus&

could&represent&cloIed&blood&

















Gastroesophageal&reflux&:&Milk&study&

Pa1ent+prepara1on+ Overnight+fas1ng+

Radionuclide&& Tc;99m&SC&(0.2&–&1&mCi)&

Feeding&meal& The&radionuclide&is&mixed&with&half&of&the&
meal&and&fed&the&child.&The&second&“cold”&

half& of& the&meal& is& then& fed& to& the& child.&
Orange&juice&for&adults&and&children&&

Imaging&& Amer& blurping& infant,& place& supine& with&
gamma&camera&and&radioacDve&marker&at&

the&mouth&
Acquire&delayed&image&of&the&chest&























(MODIFIED&IN&VITRO)&





CimeDdine&&

•  Histamine&H₂&receptor&antagonis&

•  Increases&uptake&of&Tc;99m&pertechnitate&

•  Inhibit&releasing&of&gastric&mucosa&

•  Dose&20&mg/kg&orally&2&days&prior&of&the&study&



Pentagastrin&

•  Increases&rapidity,&duraDon&and&intensity&of&
Tc;99m&pertechnitate&uptake&

•  Increased&mucin&producing&cells&

•  Increases&intesDnal&moDlity&&



Glucagon&

•  AnDperistalsis&&
•  Decreased&bowel&peristalsis&
•  Prevent&tracer&washout&from&diverDculum&











Tc;99m&RBC&



&

Criteria+for+
diagnosis+of+

bleeding+site+with+
Tc=99m+RBC+

Focal&acDvity&appears&

AcDvity&increases&over&Dme&

&acDvity&movement&confirm&
to&intesDnal&anatomy&

Movement&may&be&
antegrade&or&retrograde&

&&



Tc;99m&RBC&in&vitro&



Tc;99m&RBC&



Tc;99m&SC&



Tc;99m&SC&



Meckel’s&DiverDculum&



Pearls&&&Pijalls&&

Meckel’s&diverDculum&
imaging&

•  These&scan&are&performed&with&

Tc;99m& pertechnetate& which&

concentrates& in& normal& and&

ectopic&gastric&mucosa&

•  Most& Meckel’s& diverDcula& do&

not& contain& ectopic& gastric&

mucosa& but& the& ones& that&

bleed&almost&always&do.&

•  A& Meckel’s& diverDcula& should&

be& seen& anteriorly,& lateral& or&

oblique.&



Pearls&&&Pijalls&&

Meckel’s&diverDculum&
imaging&

•  CimeDdine& can& be& used& to& fix&
t h e & r a d i o t r a c e r & a n d&
pentagastrin& can& increase&
uptake& in& the& gastric& mucosa,&
thus& increasing& the& sensiDvity&
of&the&study.&

•  Bladder& acDvity& from& the&
Tc;99m& pertechnetate& is&
normal.& The&paDent&may&need&
to& void& or& be& catheterized& if&
there& is& a& suspicious& lesion&
nearby.&



Pearls&&&Pijalls&&

Meckel’s&diverDculum&
imaging&

•  False&posiDves:&
# Confounding& urinary& system&

acDvity,& GI& obstrucDon,& tumor&

and&inflammaDon.&



Pearls&&&Pijalls&&

Meckel’s&diverDculum&
imaging&

•  False&negaDves:&
# Lack& of& sufficient& gastric&

mucosa.&

# Recent& barium& study& or&

bladder.&



























Meckel’s&



Tc;99m&pertechnitate&(Meckel’s)&





Hepatobiliary&&



Pearls&&&Pijalls&&

Hepatobiliary&

•  The& most& common& indicaDons&

for& hepatobiliary& study& are& to&

differenDate& between& acute& or&

chronic& cholecysDDs,& to& look& for&

suspected& bile& leaks& or& biliary&

obstrucDon&and& &in&the&seyng&of&

n e o n a t a l & j a u n d i c e , & t o&

differenDate& neonatal& jaundice&

or&biliary&atresia.&

•  Tc;99m& (IDA)& agents& are& cleared&

and&excreted&by&hepatocytes&but&

not&conjugated.&



Pearls&&&Pijalls&&

Hepatobiliary&

•  Cardiac& blood& pool& acDvity&
should&clear&by&5& to&10&minutes.&

Lack& of& clearance& indicates&

poorly&funcDoning&hepatocytes.&

•  If& there& is& persistent& cardiac&
blood&pool&acDvity&and&no&biliary&

excreDon,& the& DD& includes&

hepaDDs&and&biliary&obstrucDon.&

•  Renal& and& bladder& acDvity& may&

be& seen& if& the& liver& cannot&

e ffi c i e n t l y & e x c r e t e & t h e&

radiotracer.&



Pearls&&&Pijalls&&

Hepatobiliary&

•  Bowel&acDvity&should&be&seen&by&
1& hour.&Delayed& biliary& to& bowel&
transit&can&be&result&of&a&number&
of& enDDes,& including& common&
duct& calculous,& tumor,& stricture,&
morphine,& sphincter& dyskinesia&
and&chronic&cholecysDDs.&

•  F o r& h e p a t o b i l i a r y& s c a n s&
performed&to&differenDate&biliary&
atresia& from& neonatal& hepaDDs,&
delayed&24&hours& images&to& look&
for& evidence& of& excreDon& into&
bowel&are&omen&necessary.&



Pearls&&&Pijalls&&

Hepatobiliary&

•  The& normal& GB& with& patent&

cysDc&duct&is&usually&seen&by&30&

minutes& and& should& always& be&

seen&&by&1&hour.&

•  NonvisualizaDon& of& the& GB& is&
most& likely& the& result& of& acute&

or&chronic&cholecysDDs.&

•  NonvisualizaDon&of&the&GB&at&4&
hours& or& amer& given&morphine&

at&1&hour& is&most& likely&due& to&

acute&cholecysDDs.&



Pearls&&&Pijalls&&

Hepatobiliary&

•  NonvisualizaDon&of&the&GB&at&1&
hour& but& visualizaDon& at& 4&
hours& amer& morphine& is& most&
l i k e l y& d u e& t o& c h r o n i c&
cholecysDDs.&

•  Look& for& either& RIM& sign& or&
cysDc& duct& sign& of& acute&
cholecysDDs& if& the& GB& is& not&
seen& by& 1& hour.& A& RIM& sign&
increases& the& likelihood& of&
compl icated& cholecysDDs&
(gangrene,&abscess&or&rupture)&



Pearls&&&Pijalls&&

Hepatobiliary&

•  Bile&leaks&omen&pool&in&the&region&
of& the& porta& hepaDs,& along& right&
lateral& aspect& of& the& liver.& If& the&
GB& was& recently& removed,& the&
bile&may&pool&in&the&GB&fossa&and&
mimic&a&GB.&

•  An&unequivocally&GBEF&amer&CCK&
is&more& than&50%.&Borderline&35&
–&50%&and&abnormal&<&35%.&

•  A& recent& meal& may& cause& GB&
contracDon& and& resu l t& in&
n o n v i s u a l i s a D o n& o f& G B ,&
simulaDng&acute&cholecysDDs.&



Pearls&&&Pijalls&&

Hepatobiliary&

•  False&posiDve&
# FasDng& longer& than& 24& hours&
may& cause& GB& distend& with&

viscous& bile.& CCK& can& contract&

GB.&

# Severe& illness,& pancreaDDs,&
chronic& cholecysDDs& and& rapid&

biliary&to&bowel&transit.&



Pearls&&&Pijalls&&

Hepatobiliary&

•  False&negaDves:&
# Mistake&with&duodenum,&renal&

pelvis& and& cysDc& or& common&

bile&duct&&



























Le}+hepa1c+duct+

Right+hepa1c+duct+

Gallbladder&&

Common+hepa1c+duct+

Common+bile+duct+

Cys1c+duct+

Spincter+of+oddi+ (&IV&morphine&0.04&mg/kg)&(&CCK&0.02&ug/kg&)&

(Phenobarbital&5&mg/d&for&3;5&days&PO)&
To&promote&liver&excreDon&of&IDA&













Pa1ent+prepara1on+ NBM+for+4+hours+before+study+
If+fas1ng+longer+than+24+hours,+infuse+sincalide+

RadiopharmaceuDcal&& Tc;99m&HIDA/&mebrofenin/&disofenin&

IV&

Adults&bilirubin&<&2mg/dl&:&5&mCi&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&2;10&mg/dl&:&7.5&mCi&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&>10&mg/dl&:&10&mCi&

Children&200&µCi/kg&(no&less&than&1&mCi)&

PaDent&posiDoning& Supine&&

InstrumentaDon& Collimator:&LEGP&

Window&:&15%&140&keV&

Imaging&protocol& Inject&Tc;99m&IDA&IV&

At&60&min,&acquire&right&lateral&and&lem&anterior&oblique&

If&GB&not&filled&and&acute&cholecysDDs&suspected,&inject&IV&

morphine&sulfate&(0.04&mg/kg&over&1&min)&

Perform&delayed&imaging&2&to&4&hour&if:&

1.  Morphine&sulfate&is&not&administered&and&GB&has&not&

filled&

2.  HepaDc&insufficient/&suspected&biliary&leak/&parDal&

common&duct&obstrucDon&





















Radiopharmaceu1cal++ Mechanism+of+uptake+ Indica1on++

Tc;99m&sulfur&colloid& Kupffer&cell&uptake& Focal&nodular&hyperplasia&

Tc;99m&HIDA& Hepatocyte&uptake& CholescinDgraphy&&

Tc;99m&RBC& Blood&pool&distribuDon& Cavernous&hemangioma&

Tc;99m&MAA& Blood&flow&&&capillary&
blockage&

HepaDc&arterial&perfusion&&

Xe;133& Lipid&soluble& Focal&faIy&tumor&uptake&

Gallium;67&citrate& Lactoferrin&transport&and&
iron&binding&&

Tumor/abscess&

F;18&FDG& Glucose&metabolism& tumor&



CCK&

•  33;&amino&acid&polypepDde&

•  Gallbladder&contracDon&
•  RelaxaDon&of&sphincter&of&oddi&
•  Sincalide&=&syntheDc&form&of&CCK&



&

&

&

&

Gastrointes1nal+
ac1ons+of+CCK+

Contracts&gallbladder&

Relaxes&sphincter&of&Oddi&

&SDmulates&intesDnal&
moDlity&&&&

Inhibits&gastric&emptying&

&Reduces&gastrointesDnal&
sphincter&tone&

SDmulates&hepaDc&bile&
secreDon&

SDmulates&pancreaDc&
enzyme&secreDon&



Morphine&sulphate&

•  ConstricDng&sphincter&of&Oddi&
•  Increases&intraluminal&biliary&pressure&

•  IV&0.04&mg/kg&when&GB&not&filled&by&60&

minutes&

•  Should&not&be&given&to&:&
1.  Poor&clearance&to&the&bowel&
2.  Significant&retenDon&of&radiotracer&in&biliary&

duct&



&

&

&

False+posi1ve+of+
Acute+

Cholecys11s++

FasDng&<&4&hour&

FasDng&>&4&hour&

&concurrent&severe&illness&

Chronic&cholescysDDs&

&hepaDc&insufficient&

hyperalimentaDon&

Alcoholism/pancreaDDs&(?)&



Drugs+a/w+poor+GB+
contrac1on+

Diseases+a/w+poor+GB+
contrac1on+

Morphine&& DM&

Atropine&& Sickle&cells&disease&

Nifedipine&(CCB)& IBS&

Indomethacin&& PancreaDc&insufficiency&

Progesterone& Crohn’s&disease&&

Oral&contracepDon& Celiac&disease&

OctreoDde& Achalasia&

Theophylline& Obesity&&

Benzodiazepine& Cirrhosis&

Phentolamine&& Pregnancy&

DyspepDc&syndrome&

Truncal&vagotomy&



DifferenDal&diagnosis&of&Primary&

HepaDc&tumor&with&Tc;99m&HIDA&

Lesion++ Flow++ Uptake++ Clearance++

Focal&nodular&

hyperplasia&

&

Increased&&

&

Immediate&&

&

Delayed&&

HepaDc&

adenoma&

Normal&& none& ;&

Hepatocellular&

carcinoma&

&

Increased&&

&

Delayed&&

&

Delayed&&



&

&

&

&

Causes+of+Focal+
Liver+Defects+

Cyst&&

Benign&and&malignant&

tumor&

&Abscess&&

Hematoma&&

&LaceraDon&&

RadiaDon&therapy&

InfarcDon&&

Cirrhosis&&

FaIy&infiltraDon&

Dilated&bile&duct&



&

&

Increased+focal+
uptake+in+Tc=99m+SC+

Arm&injecDon&

Leg&injecDon&

&focal&nodular&hyperplasia&&

Budd;Chiari&syndrome&

&Cirrhosis&&



&

&

&

&

Liver+heterogeneity+
of+Tc=99m+SC+

Metastases&&

Lymphoma/leukemia&

&HepaDDs&&

Chronic&passive&congesDon&

&Cirrhosis&&

Parenchymal&liver&disease&

FaIy&metamorphosis&



Normal&HIDA&



Normal&HIDA&



HIDA&scan,&GB&visualized&amer&

morphine&



Acute&cholecysDDs&



What&are&two&FDA&approved&IDA&in&

use&and&how&are&they&different?&



What&are&two&FDA&approved&IDA&in&

use&and&how&are&they&different?&

•  Tc;99m& DISIDA& and& Tc;99m& mebrofenin.&

Mebrofenin&has&beIer&hepaDc&extracDon&98%&

and& renal& excreDon& is& 1& %.& The& higher&

extracDon& of& mebrofenin& is& preferable& in&

paDents&with&hepaDc&insufficiency.&



What&is&the&most&important&Q&to&ask&

the&paDent&before&starDng&

cholescinDgraphy&for&suspected&acute&

cholecysDDs?&



What&is&the&most&important&Q&to&ask&

the&paDent&before&starDng&

cholescinDgraphy&for&suspected&acute&

cholecysDDs?&
•  When&did&you&last&eat.&If&the&paDent&has&eaten&

in&the&last&4&hours,&the&GB&may&be&contracted&

secondary& to& endogenous& sDmulaDon& of& CCK&

and&therefore&tracer&cannot&enter&into&GB.&

•  If&the&paDent&has&not&eaten&>&24&hours,&the&GB&
may& not& have& had& the& sDmulus& to& contract&

and& will& be& full& of& thick,& concentrated& bile&

which&may&prevent&tracer&entry.&



What&are&5&indicaDon&for&CCK&

infusion?&



What&are&5&indicaDon&for&CCK&

infusion?&

1.  Empty& GB& in& paDent& fasDng& longer& than& 24&
hours&

2.  DifferenDate&common&duct&obstrucDon&from&
normal&hypertonic&sphincter&of&Oddi&

3.  Exclude&GB&acalculous&cholecysDDs&if&GB&fills.&&
4.  Diagnose& chronic& acalculous& cholecysDDs.&

Confirm& or& exclude& chronic& calculous&
cholecysDDs.&

5.  Assist& in& the& diagnosis& of& sphincter& of& Oddi&
dysfuncDon.&



In&what&clinical&seyngs&are&false&

posiDve&HIDA&studies&likely&to&occur&

when&performed&to&rule&out&acute&

cholecysDDs.&



In&what&clinical&seyngs&are&false&

posiDve&HIDA&studies&likely&to&occur&

when&performed&to&rule&out&acute&

cholecysDDs.&

•  In&paDents&who&have&fasted&less&than&4&hours&
or& more& than& 24& hours,& paDent& receiving&

hyperalimentaDon& and& those& who& have&

chronic& cholecysDDs,& hepaDc& insufficiency& or&

severe&illness.&



What&is&the&rim&sign&someDmes&seen&

with&cholescinDgraphy&and&what&is&its&

significance?&



In&what&clinical&seyngs&are&false&

posiDve&HIDA&studies&likely&to&occur&

when&performed&to&rule&out&acute&

cholecysDDs.&

•  The& rim&sign& is& increased&uptake&and&delayed&

clearance& of& acDvity& in& the& hepaDc&

parenchyma& adjacent& to& the& GB& fossa.& It& has&

been& associated& with& an& increased& incidence&

of& complicaDons& e.g..& perforaDon& and&

gangrene.&



At&what&Dme&amer&HIDA&injecDon&is&

nonfilling&of&the&GB&diagnosDc&of&acute&

cholecysDDs&



At&what&Dme&amer&HIDA&injecDon&is&

nonfilling&of&the&GB&diagnosDc&of&acute&

cholecysDDs&

•  One& hour& is& defined& as& abnormal.& However,&

nonfilling& of& the& GB& is& diagnosDc& of& acute&

cholecysDDs& if&delayed& images&show&no&filling&

by&2&to&4&hours&or&30&minutes&amer&morphine&

administraDon.&



What&is&the&mechanism&of&morphine&

augmented&cholescinDgraphy?&



What&is&the&mechanism&of&morphine&

augmented&cholescinDgraphy?&

•  Morphine& increases& tone& at& the& sphincter& of&

Oddi,& resulDng& in& increased& intraductal&

pressure.& This& result& in& bile& flow& through& the&

cysDc&duct,&if&it&is&patent.&



What&is&the&most&common&scan&finding&

in&chronic&cholecysDDs?&



What&is&the&most&common&scan&finding&

in&chronic&cholecysDDs?&

•  A&normal&study.&<&5%&of&paDents&with&chronic&

cholecysDDs& have& delayed& filling.& Other&

associated& findings& include& delayed& biliary& to&

bowel&transit&Dme&and&rarely&nonvisualizaDon&

of&GB&or&intraluminal&filling&defects.&



What&is&acute&acalculous&cholecysDDs?&



What&is&acute&acalculous&cholecysDDs?&

•  CholecysDDs& without& a& stone& occluding& the&
cysDc& duct.& The& obstrucDon& may& caused& by&

debris& or& inflammatory& changes& or& the&

cholecysDDs& may& be& limited& to& the& GB& wall&

because& of& infecDon,& ischemia& or& toxins.& It&

occurs& in& hospitalized& paDents& who& have&

sustained& trauma,& burns,& sepsis& or& other&

serious&illness.&



What&are&the&cholescinDgraphic&

findings&of&high&grade&common&duct&

obstrucDon?&



What&are&the&cholescinDgraphic&

findings&of&high&grade&common&duct&

obstrucDon?&

•  Persistent&hepatogram&with&no&clearance&into&

biliary&ducts.&



What&are&the&cholescinDgraphic&

findings&of&parDal&common&duct&

obstrucDon?&



What&are&the&cholescinDgraphic&

findings&of&parDal&common&duct&

obstrucDon?&

•  Prominent&retenDon&of&acDvity&in&the&common&

duct,& delayed& biliary& to& bowel& clearance& and&

most& important,& poor& ductal& clearance& on&

delayed&imaging&or&with&CCK.&



What&is&the&difference&in&clinical&

presentaDon&and&clinical&course&of&

paDents&with&FNH&and&hepaDc&

adenoma&&



What&is&the&difference&in&clinical&

presentaDon&and&clinical&course&of&

paDents&with&FNH&and&hepaDc&

adenoma&&

•  FNH& is& asymptomaDc& and& found& incidentally,&

whereas&hepaDc&adenomas&omen&present&with&

hemorrhage& and& can& be& life& threatening.&

Adenomas&are&closely&associated&with&the&use&

of&OCP&which&must&be&disconDnued.&



What&are&the&Tc;99m&SC&scan&findings&

in&FNH&and&hepaDc&adenoma?&



What&are&the&Tc;99m&SC&scan&findings&

in&FNH&and&hepaDc&adenoma?&

•  HepaDc& adenomas& do& not& show& Tc;99m& SC&

uptake& because& they& do& not& usually& have&

Kupffer&cells.&FNH&is&associated&with&increased&

blood&flow.&Uptake&may&be&increased,&normal&

or& nonexistent.& Two& thirds& of& cases& of& FNH&

show&some&Tc;99m&SC&uptake.&



What&are&the&characterisDc&

scinDgraphy&findings&in&liver&

hemangioma?&



What&are&the&characterisDc&

scinDgraphy&findings&in&liver&

hemangioma?&

•  Blood&flow&is&normal.&Immediate&images&show&

a& cold& defect,& whereas& delayed& images&

acquired& 1& to& 2& hours& amer& tracer&

administraDon& show& increased& uptake& within&

the& lesion& compared& with& the& normal& liver,&

omen&equal&to&uptake&in&the&spleen&and&heart.&



Beside&FNH,&what&are&other&causes&of&

increased&focal&uptake&on&Tc;99m&SC&

imaging?&



Beside&FNH,&what&are&other&causes&of&

increased&focal&uptake&on&Tc;99m&SC&

imaging?&

•  Superior& vena& cava& syndrome& (with& arm&

injecDon),& inferior& vena& cava& syndrome& (with&

leg& injecDon),& Budd;Chiari& syndrome& and&

cirrhosis&with&a&regeneraDng&nodule.&



What&is&funcDonal&asplenia?&



What&is&funcDonal&asplenia?&

•  NonvisualizaDon&of&the&spleen&on&a&Tc;99m&SC&

when& the& spleen& is& anatomically& present& and&

when&funcDons&other&than&reDculoendothelial&

extracDon& are& intact.& FuncDonal& asplenia& is&

caused& by& an& acquired& dysfuncDon& of& the&

reDculoendothelial& system& e.g..& sickle& cell&

anemia&or&by&a&disrupDon&of&the&blood&supply&

(splenic&artery&occlusion).&



What&is&achalasia&and&how&can&

radionuclide&studies&help&in&making&

the&diagnosis&and&following&the&

paDent’s&course?&



What&is&achalasia&and&how&can&

radionuclide&studies&help&in&making&

the&diagnosis&and&following&the&

paDent’s&course?&

•  Achalasia& is& characterized& by& absence& of&
peristalsis& in& the& distal& two& thirds& of& the&
esophagus,&increased&lower&esophageal&sphincter&
pressure& and& incomplete& sphincter& relaxaDon&
amer&swallowing.&The&diagnosis&can&be&confirmed&
by& esophageal& manometry.& Radionuclide&
esophageal&transit&studies&have&a&high&sensiDvity&
for& making& the& diagnosis& and& evaluate& the&
effecDveness&of&esophageal&dilataDon.&



In&regard&to&reflux&and&aspiraDon&

studies?&

A.  The& milk& study& is& a& sensiDve& method& for&

diagnosing&gastroesophageal&reflux.&

B.  The& milk& study& is& a& sensiDve& method& for&

diagnosing&aspiraDon.&

C.  Frequent& image& acquisiDon& improves& the&

sensiDvity&of&milk&study.&

D.  The& salivagram& is& a& sensiDve& method& for&

diagnosing&aspiraDon.&



In&regard&to&reflux&and&aspiraDon&

studies?&

•  TFTT&



Which&anatomical&porDon&of&the&

stomach&are&responsible&for&solid&

emptying&and&which&for&liquid&

emptying&



Which&anatomical&porDon&of&the&

stomach&are&responsible&for&solid&

emptying&and&which&for&liquid&

emptying&

•  Liquid&emptying& is& largely&caused&by& the&slow&

contracDons& of& the& proximal& fundus&whereas&

the& distal& stomach& or& antrum& is& responsible&

for&the&grinding&and&sieving&solid&food.&



Which&of&these&factors&will&affect&the&

rate&of&gastric&emptying?&

A.  Meal&content&

B.  Time&of&day&

C.  Gender&
D.  PosiDon&
E.  Stress&
F.  Exercise&



Which&of&these&factors&will&affect&the&

rate&of&gastric&emptying?&

•  TTTTTT&



Regarding&gastric&emptying&studies?&

A.  AIenuaDon& results& in& an& underesDmaDon& of&
gastric& emptying& when& performed& in& the&
anterior&view&

B.  A& solid& gastric& emptying& Dme& acDvity& curve&
shows& a& rise& in& acDvity& amer& ingesDon& in& the&
anterior&view&

C.  The& geometric& mean& method& of& aIenuaDon&
correcDon&is&considered&the&reference&standard&

D.  The&lem&anterior&oblique&method&of&aIenuaDon&
correcDon&is&superior&to&the&geometric&mean.&



Regarding&gastric&emptying&studies?&

•  TTTF&



When&might&the&use&of&Tc;99m&SC&

offer&advantages&over&Tc;99m&RBCs&for&

the&diagnosis&of&acute&GI&bleeding?&



When&might&the&use&of&Tc;99m&SC&

offer&advantages&over&Tc;99m&RBCs&for&

the&diagnosis&of&acute&GI&bleeding?&

•  With& very& rapid& GI& bleeding& and& vascular&

instability,&the&radiotracer&can&be&injected&and&

the&study&completed&in&15&to&20&minutes.&It&is&

l ikely& to& be& posiDve& with& the& rapid&

hemorrhage&when&transfusion&cannot&keep&up&

with&the&bleeding&rate.&The&paDent&can& & then&

go&directly&for&angiography.&&



List&in&increasing&order&the&labeling&

efficiency&for&method&to&label&Tc;99m&

RBCs;&in&vivo,&in&vitro&or&in&vivtro&



List&in&increasing&order&the&labeling&

efficiency&for&method&to&label&Tc;99m&

RBCs;&in&vivo,&in&vitro&or&in&vivtro&

•  In&vivo&75%,&in&vivtro&85%&and&in&vitro&98%&



Why&is&the&Tc;99m&RBC&for&detecDng&

GI&bleeding&more&sensiDve&than&the&

Tc;99m&SC?&


