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

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

Tc;99m&SC?&

•  Delayed& images& can& be& performed& up& to& 24&

hours&with&RBC&labeling&&



What&are&the&criteria&needed&to&

diagnose&confidently&the&site&of&

bleeding&on&a&radionuclide&study?&



What&are&the&criteria&needed&to&

diagnose&confidently&the&site&of&

bleeding&on&a&radionuclide&study?&

a.  Hot&spot&appears&where&there&was&none&and&
conforms&to&bowel&acDvity&

b.  AcDvity&increases&over&Dme&

c.  AcDvity&moves&antegrade&and&retrograde&



Ectopic&mucosa&is&most&omen&seen&

clinically&in&Meckel’s&diverDculum.&

What&other&gastric&abnormaliDes&may&

contain&gastric&mucosa?&



Ectopic&mucosa&is&most&omen&seen&

clinically&in&Meckel’s&diverDculum.&

What&other&gastric&abnormaliDes&may&

contain&gastric&mucosa?&

•  DuplicaDon&of&GI&tract&
•  BarreI’s&esophagus&



What&is&the&origin&of&Meckel’s&

diverDculum?&



What&is&the&origin&of&Meckel’s&

diverDculum?&

•  Failure& of& closure& of& the& omphalomesentric&

duct& of& the& embryo,&which& connects& the& yolk&

sac& to& the& primiDve& foregut& via& the& umbilical&

cord&



Concerning&Meckel’s&diverDculum&

A.  Ectopic& gastric& mucosa& in& a& Meckel’s&
diverDculum& can& be& reliably& disDnguished& from&
ectopic&mucosa&elsewhere&in&the&small&intesDne&

B.  CimeDdine& given& before& the& scan& to& blocks& the&
secreDon&of&pertechnetate&from&gastric&mucosa&

C.  Children&are&more& likely& to&have&a&posiDve& test&
than&adults&

D.  DiverDculiDs&is&a&common&cause&of&false&posiDve&
result&

E.  A&false&negaDve&result&may&be&obtained&if&there&
has&been&a&recent&barium&study&



Concerning&Meckel’s&diverDculum&

•  FTTFT&



Concerning&GI&bleeding&studies&

A.  HepaDc& hemangioma& is& a& recognised& cause& of&
false&posiDve&Tc;99m&RBS&study&

B.  A& rejecDng& transplanted& kidney& is& a& recognised&
cause&of&a&false&posiDve&Tc;99m&Dn&colloid&study&

C.  Anemia& is& a& cause& of& visualizaDon& of& the&GB& in&
labeled&RBC&study&

D.  Diffuse& colonic& acDvity& in& a& labeled& RBC& study&
indicates&colonic&bleeding&

E.  When& reporDng& a& study.& It& is& not& necessary& to&
view& the& dynamic& images& & that& provide& all&
informaDon&



Concerning&GI&bleeding&studies&

•  TTTFF&



GI&bleeding&studies&

A.  Tin& colloid& studies& are& beIer& at& detecDng& bleeding&
sites&proximal&to&the&ligament&of&Treitz&than&distal&to&
it&

B.  Delayed&images&on&a&Dn&colloid&scan&may&be&of&value&
in& separaDng& liver& and& spleen& acDvity& from& bowel&
acDvity&

C.  In&vitro&labeling&of&RBC&gives&fewer&false&posiDve&tests&
than&in&vivo&&

D.  Bleeding& must& be& conDnuous& to& be& detected& on& a&
labeled&RBC&study&

E.  51& Cr;chromate& labeled& RBC& can& detect& bleeding&
down&to&1;2&mls&per&day&&



GI&bleeding&studies&

•  FFTFT&



Concerning&cholescinDgraphy&

A.  Failure&to&visualize&the&GB&by&4&hr&with&normal&acDvity&
appearing& in& the& bowel& is& highly& suggesDve& of& GB&
disease&

B.  Chronic& CholecysDDs& can& be& disDnguished& from&
acalculous&cholecysDDs&

C.  Giving& CCK& before& isotope& is& more& likely& to&
demonstrate&the&GB&than&giving&morphine&

D.  Common& duct& obstrucDon& should& be& excluded& if&
visualizaDon& of& bowel& acDvity& is& delayed& beyond& 1&
hour&

E.  GB&emphysema&has&a&typical&rim&sign&appearance&



Concerning&cholescinDgraphy&

•  TFTTT&



Concerning&cholescinDgraphy&

A.  CholescinDgraphy& has& greater& specificity& than&
ultrasound&at&detecDng&bile&duct&obstrucDon&

B.  Following& cholecystectomy,& an& abnormal&
accumulaDon&of&HIDA&outside&biliary& tree& likely&
due&to&bile&leak&

C.  US& is& more& sensiDve& than& cholescinDgraphy& at&
detecDng&bile&leak&

D.  CholescinDgraphy& can& diagnose& afferent& loop&
obstrucDon&amer&gastroenterostomy&

E.  Ascites&can&be&detected&



Concerning&cholescinDgraphy&

•  TTFTT&



In&pediatric&cholescinDgraphy&

A.  Phenobarbitone& is&used& to&maximise&hepaDc&of&
tracer&

B.  Neonate& hepaDDs& can& be& disDnguished& from&
Rotor&syndrome&

C.  Choledocal& cyst& can& be& disDnguished& from&
pancreaDc&cyst&

D.  CholescinDgraphy& is& more& accurate& in&
diagnosing&biliary&atresia&in&children&>&3&months&
than&in&neonates&&

E.  Dilated& intrahepaDc& ducts& are& omen& seen& in&
paDents&with&biliary&atresia&



In&pediatric&cholescinDgraphy&

•  TTTFF&



Concerning&GI&transit&studies&

A.  It& is& easier& to& detect& abnormaliDes& of& gastric&
emptying&for&solids&than&for&liquids&

B.  DM& is& a& common& cause& of& delayed& gastric&
emptying&

C.  Hyperthyroidism& is& the& commonest& of& rapid&
gastric&emptying&

D.  Scleroderma&affects& esophageal& transit& through&
the&whole&esophagus&

E.  Achalasia& has& a& specific& appearance& on& a&
radionuclide&esophageal&transit&Dme&



Concerning&GI&transit&studies&

•  TTFFF&



Concerning&Milk&Studies&

A.  Reflux&is&more&likely&to&be&detected&if&the&infant&
is&placed&prone&

B.  The& longer& the& test& the& more& sensiDve& it&
becomes&

C.  Labeled& milk& studies& are& beIer& at& detecDng&
post;prandial&reflux&than&24&hour&pH&monitoring&

D.  A& normal& study& excludes& significant& lung&
aspiraDon&

E.  Reflux&detected&by&scinDgraphy&is&more&likely&to&
be&significant&



Concerning&Milk&Studies&

•  FTTFF&













3.&False&posiDve&for&Tc;99m&RBC&

•  TTTFF&









6.&Tc;99m&HIDA&

•  TTTTF&









8.&Sulphur&colloid&scan&

•  FFFFT&





9.&Colloid&shim&is&seen&in&

•  TTTTF&













12.&Focal&defect&in&sulphur&colloid&scan&

is&seen&in&

•  TTTTT&



What&physiologic&molecules&does&

Tc;99m&IDA&most&closely&mimic?&



What&physiologic&molecules&does&

Tc;99m&IDA&most&closely&mimic?&

•  Bilirubin&&



What&is&the&main&difference&between&

Tc;99m&IDA&and&bilirubin?&&



What&is&the&main&difference&between&

Tc;99m&IDA&and&bilirubin?&&

•  Tc;99m&IDA&is&not&conjugated&



What&level&of&bilirubin&is&required&to&

interfere&with&the&quality&of&HIDA&

scan?&



What&level&of&bilirubin&is&required&to&

interfere&with&the&quality&of&HIDA&

scan?&

•  >&than&20+to+30+mg/dl+



How&does&prior&CCK&administraDon&

affect&the&biliary&to&bowel&transit&Dme?&



How&does&prior&CCK&administraDon&

affect&the&biliary&to&bowel&transit&Dme?&

•  CCK&delays&biliary&to&bowel&transit&Dme&



How&can&one&disDnguish&acute&from&

chronic&cholecysDDs&as&a&cause&of&non&

visualizaDon&of&the&GB&at&1&hour&?&&



How&can&one&disDnguish&acute&from&

chronic&cholecysDDs&as&a&cause&of&non&

visualizaDon&of&the&GB&at&1&hour&?&&

•  Obtain&delayed&image&and&perform&morphine&

augmentaDon&&



What&2&findings&on&scan&increased&

likelihood&that&nonvisualisaDon&of&GB&

is&caused&by&acute&cholecysDDs&?&



What&2&findings&on&scan&increased&

likelihood&that&nonvisualisaDon&of&GB&

is&caused&by&acute&cholecysDDs&?&

1.  Hyperemia&in&GB&fossa&on&early&images&

2.  Rim&sign&on&later&images&



What&is&the&prognosDc&implicaDon&of&

rim&sign&in&scan?&



What&is&the&prognosDc&implicaDon&of&

rim&sign&in&scan?&

•  It&is&associated&with&GB&gangrene&and&
perforaDon&



How&does&morphine&augmented&

cholescinDgraphy&work?&



How&does&morphine&augmented&

cholescinDgraphy&work?&

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

oddi&

•  Raising&common&bile&duct&pressure&

•  FacilitaDng&GB&filling&if&cysDc&duct&is&patent&



How&does&one&perform&morphine&

augmented&cholescinDgraphy?&



How&does&one&perform&morphine&

augmented&cholescinDgraphy?&

•  If&GB&does&not&fill&by&60&minutes&&

•  Give&0.04&mg/kg&IV&morphine&

•  If& GB& does& not& fill& by& 30&minutes& means& the&

paDent&has&cysDc&duct&obstrucDon&



What&is&the&major&cause&of&a&false&

negaDve&scan&for&acute&cholecysDDs&in&

scan&?&



What&is&the&major&cause&of&a&false&

negaDve&scan&for&acute&cholecysDDs&in&

scan&?&

•  Acute&acalculous&cholecysDDs&



How&does&one&perform&GB&ejecDon&

fracDon?&



How&does&one&perform&GB&ejecDon&

fracDon?&

•  Administer&IV&sincilide&0.02&µg/kg&

•  Normal&GB&ejecDon&fracDon&=&35%&



What&paDent&preparaDon&is&requires&

before&scan&for&biliary&atresia?&



What&paDent&preparaDon&is&requires&

before&scan&for&biliary&atresia?&

•  Phenobarbital&5&mg/kg&for&5&days&





Tc;99m&colonic&bleeding&

1.  Tc;99m&labeled&RBCs.&

2.  A.&lem&colon,&rectosigmoid&region&

3.  B.& Right& colon,& hepaDc& flexure.& It& moves&

rapidly&to&the&lem&colon.&

4.  RBC& scinDgraphy,& 0.1& mil/min;& contrast&

angiography&1&ml/min.&





Meckel’s&DiverDculum&

1.  Meckel’s& can.& The& radiopharmaceuDcal& is& taken& up& and&
secreted&by&gastric&mucosa.&

2.  Pentagastrin& increases& rapidity,& intensity& and&duraDon&of&
uptake.& It& is& used& with& glucagon,& which& is& anDparistalDc&
that& inhibits& rapid& dispersion& effect& of& pentagastrin.&
CimeDdine,& a& histamine& antagonist,& increases& and&
prolonged& uptake& because& of& inhibiDon& of& Tc;99m&
pertechnetate&secreDon&from&gastric&mucosal&cells.&

3.  Increasing&focal&uptake&in&the&mid&abdomen&suspicious&for&
Meckel’s&diverDculum,&however,&atypical&Dming&of&uptake&
lessens& the& certainty.& The& uptake& should& be& coincident&
with&gastric&uptake&in&cases&of&Meckel’s&diverDculum.&This&
may&be&false&posiDve&scan.&

4.  Acid&and&pepsin&secreDon&by&the&gastric&mucosa&produces&
inflammaDon&and&ulceraDon&of&adjacent&bowel&mucosa.&&





DiabeDc&gastroparesis&

1.  Consistent&with&severe&diabeDc&gastroparesis.&ObstrucDon&
cannot&be&ruled&out.&

2.  Normal& values& are& meal& specific& and& depend& on& its&
volume/composiDon,& the& method& of& acquisiDon,&
aIenuaDon& correcDon,& processing& and& quanDficaDon.&
Normal&values&must&be&determines&in&each&clinic&or&results&
of&a&published&method&should&be&followed&closely.&

3.  Solid& or& semisolid& gastric& emptying& meals& are& more&
sensiDve& for& detecDon& of& mild& to& moderate& delay& in&
emptying&than&studies&conducted&amer&a&liquid&meal.&

4.  AcDvity& is& detected& with& greatest& efficiency& close& to& the&
camera.& The& anterior& view& alone& underesDmates&
emptying&and&posterior&view&overesDmates& it&because&of&
variable& aIenuaDon& as& the& meal& moves& through& the&
stomach& from& the& posterior& gastric& fundus& to& the& more&
anterior&gastric&antrum.&





Gastroesophageal&reflux&

1.  VomiDng,& pulmonary& symptoms,& asthma,&

pneumonia,& sudden& death,& failure& to& thrive&

and&anemia.&

2.  24&hours&pH&monitoring.&

3.  Tc;99m& sulfur& colloid& 1& mCi& in& the& child’s&

usual&feeding,&formula&or&milk&

4.  5&to&10&second/frame.&





GastrointesDnal&bleeding&

1.  Tc;99m& labeled& RBC& study.& Abnormal& focal&
uptake&appearing&simultaneously&at&two&sites&
in& the& right&abdomen,& increasing& in& intensity&
and&changing&in&paIern&with&Dme.&

2.  Caecum&and&ascending&colon.&

3.  Review& images& an& a& computer& in& cinemaDc&
mode.&

4.  Acute& bleeding& due& to& angiodisplasia,&
diverDcula,&neoplasm,&IBD&and&ischemia.&





Axillobifemoral&bypass&gram&

1.  Tc;99m&labeled&RBC&or&sulfur&colloid&

2.  Evidence&of&current&or&recent&bleeding&
3.  Tc;99m&RBCs&

4.  The& vascular& flow&and&delayed& staDc& images&
show&no&acDve&bleeding& seen.& Labeled&RBCs&
are& shown& in& a& tubular& shape& in& the& right&
abdomen&that&connects&amer&a&Y&bifurcaDon&
to& the& two& iliac& vessels& as& a& result& of& an&
axillobifemoral& vascular& bypass& gram.& The&
paDent&has&prominent&splenomegaly.&





Free&pertechnetate&vs&gastric&bleeding&

1.  Tc;99m&RBC&

2.  In& both& studies& the& stomach& visualize&
promptly.& The& chest& and& neck& image& shows&
thyroid&and& salivary&gland&uptake& in& study&A&
but&not&in&study&B&

3.  A.& Free& pertechnetate.& NegaDve& for&
gastrointesDnal& bleeding.& B.& AcDve& bleeding&
originaDng&from&the&stomach&

4.  In&vitro&





Rectal&bleeding&

1.  Abnormal&acDvity&accumulate&early&in&the&lower&
midline&pelvis.&The&appearance&is&changing&over&
Dme& and& seems& to& decrease& and& then& increase&
again.&

2.  To& differenDate& acDvity& in& the& rectum& from&
bladder&and&penis,& in& this&paDent& the&acDvity& is&
seen&in&the&rectum.&

3.  PosiDve& for& gastrointesDnal& bleeding& is& not& the&
answer.& LocalizaDon& is& criDcal.& The& 90& minute&
lateral&view&confirms&that&this&is&rectal&bleeding.&

4.  New&acDvity,&increases&in&amount&over&Dme&and&
moves&intraluminally.&





Small&bowel&bleeding&

1.  Tc;99m&RBCs.&The&in&vitro&method&of&labeling&
was&used.&&

2.  Evidence& of& acDve& bleeding,& first& seen& at& 5&
minutes,& starDng& in& the& lem&upper& abdomen&
and& moving& across& the& mid& to& lower&
abdomen& to& the& right& lower& and& then& right&
mid&abdomen.&

3.  Small& bowel& bleeding& originaDng& from& the&
region&of&the&jejunum.&

4.  Arteriovenous&malformaDon&or&tumors&





Pulmonary&aspiraDon&

1.  Recurrent&pneumonia,&cough,&asthma,&apnea&or&
sudden&infant&death.&

2.  Tc;99m&sulfur& colloid& in&a& small& volume&of&fluid&
placed& on& the& tongue& and& allowed& to&mix&with&
oral&secreDon&and&swallowed.&

3.  Poor& bolus& progression& noted& in& the& dynamic&
esophageal& swallow& study& with& entrance& into&
the& main& bronchi& bilaterally& and& then& into& the&
right&lower&lobe.&

4.  The& milk& study& is& very& sensiDve& for& reflux,&
however& it& is& insensiDve& for& aspiraDon.& The&
salivagram& is& sensiDve& for& small& amounts& of&
pulmonary&aspiraDon.&





Choledocal&cyst&

1.  A.& Good& hepaDc& uptake& and& clearance& into& the&
gallbladder,& common& hepaDc& and& proximal& common&
bile&duct&at&60&minutes.&No&biliary&to&bowel&transit.&B.&
the& gallbladder& contracts& with& sincalide& infusion,&
however&focal&increasing&accumulaDon&&of&radiotracer&
occurs& just& medial& to& the& proximal& porDon& of& the&
common& bile.& The& proximal& common& duct& acDvity&
empDes&into&the&duodenum.&

2.  Likely& choledocal& cyst.&ParDal&biliary&obstrucDon&also&
would& cause& radiotracer& retenDon& within& the& more&
proximal&biliary&duct.&

3.  CholangiDs,&sepsis,&pancreaDDs&or&obstrucDon.&
4.  Congenital& anomaly.& Localize&dilataDon&of& the&biliary&

tract,& either& fusiform& or& diverDcular& outpouching.&
Surgery&is&the&appropriate&therapy.&





Chronic&acalculous&cholecysDDs&

1.  CAC&is&clinically&and&pathologically&idenDcal&to&chronic&
calculous& cholecysDDs,& except& for& absence& of&
gallstone.&

2.  Anatomical& imaging& diagnosis& depends& heavily& on&
visualizaDon& of& gallstones.& CCK& cholescinDgraphy&
allows& quanDficaDon& of& gallbladder& contracDon.&
Diseased&gallbladders&do&not&contract.&

3.  Findings& consistent& with& chronic& acalculous&
cholecysDDs&in&paDent&B&but&not&A.&

4.  A& low& GBEF& has& a& posiDve& predicDve& value& of&more&
than&90%&that&cholecystectomy&will&cure&the&paDent’s&
symptoms& and& that& & diagnosis& will& be& confirmed& by&
pathological&gallbladder&examinaDon.&





Post&cholecystectomy&syndrome&

1.  Prompt&hepaDc&uptake,&clearance&into&biliary&ducts&by&15&
to& 30&minutes,& retenDon& of& acDvity& in& ducts,& apparently&
dilated& proximal& hepaDc& and& common& ducts,& biliary& to&
bowel&clearance&but&prominent&retenDon&in&common&duct&
with&apparent&cutoff&distally.&

2.  60&minutes:&parDal&common&duct&obstrucDon&versus&post&
biliary& duct& obstrucDon& surgery& with& nonobstructed&
persistent& bile& duct& dilataDon.& 120& minutes:& suspected&
parDal&obstrucDon.&

3.  Common& duct& stone,& inflammatory& stricture& of& the&
common& duct,& sphincter& of& Oddi& dysfuncDon,& inflamed&
cysDc&duct&remnant.&

4.  Sphincter& of& Oddi& dysfuncDon& is& a& parDal& biliary&
obstrucDon& at& the& level& of& the& sphincter& of& Oddi& not&
caused&by&atones&or&stricture.&





Focal&nodular&hyperplasia&

1.  Increased&uptake&that&corresponds&to&the&lesion&
seen& on& CT.& The& uptake& is& retained& amer& liver&
washout.&

2.  Benign& and& malignant& tumors& that& have&
hepatocytes& e.g..,& hepaDc& adenoma,& hepatoma&
and&FNH.&The&leIer&is&the&correct&diagnosis.&

3.  FNH& usually& requires& no& specific& therapy.&
HepaDc& adenoma& requires& disconDnuaDon& of&
oral& contracepDves& and& surgical& removal& and&
hepatoma&requires&resecDon.&

4.  Tc;99m&sulfur&colloid.&





Hot&spot&Tc;99m&sulfur&colloid&imaging&

1.  Uptake&by&reDculoendothelial&system.&

2.  85%&by&Kupffer&cells,&10%&by&the&spleen&and&
5%&by&the&bone&marrow.&

3.  A.& the& central& large& cold& region& may& be&
caused& by& an& intrahepaDc& mass& but& the&
paIern& has& been& stable& and& CT& shows&
cirrhosis.&B.&increased&uptake&in&the&region&of&
the&quadrate&lobe,&consistent&with&FNH.&

4.  Superior& vena& cava& syndrome,& inferior& vena&
cava&obstrucDon,&Budd;Chiari&syndrome.&





CholescinDgraphy&–&normal&study&

1.  No& oral& intake& for& 3& to& 4& hours& before&
injecDon.&

2.  Tc;99m&disofenin&or&Tc;99m&brida.&

3.  Both& are& iminodiaceDc& acid& analogues,&

extracted& and& excreted& by& hepatocytes& into&

biliary& system.& Mebrofenin& has& higher&

hepatocyte&extracDon&(98%)&

4.  Yes.& Acute& cholecysDDs& is& ruled& out& with& a&
high&degree&of&certainty.&





Acute&cholecysDDs&

1.  A.&Abnormal.&B.&No.&C,&yes&

2.  A.& SensiDvity&98%,& specificity&95%,&B&greater&
than&90%.&

3.  The& few& direct& comparisons& published& have&

shown&cholescinDgraphy&superior&to&US.&

4.  Prolonged& fasDng,& hyperalimentaDon,&

c h r o n i c& c h o l e c y s DD s& a n d& h ep aD c&

insufficiency.&





Morphine&augmented&

cholescinDgraphy&

1.  Morphine&produces&contracDon&of&the&sphincter&
of& Oddi,& which& increases& intraluminal& common&
bile&duct&pressure.&Bile&and&excreted&radiotracer&
then&preferenDally&flow&through&the&cysDc&duct&
into&the&GB&if&the&cysDc&duct&is&paIern.&

2.  Exclude&drug&allergy.&Do&not&give& if&evidence&of&
common&duct&obstrucDon.&

3.  The& accuracy& is& at& least& as& good,& if& not& beIer&
than&the&delayed&imaging&method.&

4.  IV& 0.04& mg/kg& morphine.& Images& are& acquired&
for&an&addiDonal&30&minutes.&





Biliary&&leak&

1.  Rapid&bile& leakage&probably&originaDng& from&
the& region& of& the& ligated& cysDc& duct& and&
extending& toward& the& right& colonic& guIer&
with&Dme,&over&the&dome&of&the&liver.&

2.  Rapid&biliary&leak.&
3.  CysDc& duct& ligature& amer& cholecystectomy,&

su rg i ca l& anas tomos i s ,& t r auma& and&
inflammatory&processes.&

4.  Confirm& that& fluid& collecDon& seen& by&
anatomical& imaging& modaliDes& are& biliary& in&
nature.&





Cavernous&hemangioma&of&the&liver&

1.  Tc;99m&RBCs&

2.  Immediate& images& show& no& definite&

abnormality.&Delayed&images&show&increased&

focal& uptake& in& the& lem& lobe& consistent&with&

cavernous&hemangioma.&

3.  At&least&2&cm&

4.  Very& specific& (>99%)& for& hemangioma.& Poor&

sensiDvity&for&small&lesions.&





Biliary&atresia&

1.  Phenobarbital,& 5mg/kg/day& for& 3& to& 5& days&
before&study.&

2.  Inflammatory,& infecDons& and& metabolic& causes&
for&neonatal&hepaDDs&and&biliary&atresia.&

3.  A.&delayed&blood&pool&clearance&as&the&result&of&
hepaDc& insufficiency.& Biliary& clearance& at& 50&
minutes&and&increasing&through&120&minutes.&B.&
good& liver& funcDon.& No& secreDon& into& biliary&
duct& during& the& iniDal& 120&minutes& or& at& 5& and&
24&hours.&Case&B&consistent&with&biliary&atresia.&
Case&A&with&neonatal&hepaDDs.&

4.  SensiDvity&97%&and&specificity&82%.&





RIM&sign&

1.  Increased& incidence&of& false&posiDve& in&paDents&who&
have&been&fasDng&more&than&24&hours&

2.  NonvisualizaDon& of& GB& amer& 60& minutes.& Amer&
morphine,& no& filling& of& the& GB& occurs.& Increased&
uptake& is& seen& in& the& region& of& the& GB& fossa,& which&
persists&amer&most&of&the&liver&has&washout&(RIM&sign)&

3.  NonvisualizaDon& of& the& GB& amer& morphine& is&
consistent& with& acute& cholecysDDs.& The& RIM& sigh& is&
very& specific& for& acute& cholecysDDs& and& confirms&
diagnosis.&

4.  The& RIM& sign& indicates& severe& acute& cholecysDDs&
which&is&associated&with&an&increased&incidence&of&GB&
gangrene&and&perforaDon.&



Genitourinary&scan&



Pearls&&&Pijalls&&

General&&

•  The& common& indicaDons& for&

radionuclide& scan& for& kidneys&

include& allergy& to& iodinated&

contrast& material,& assessment&

of& possible& renal& artery&

stenosis& and& differenDaDon& of&

obstrucDon& from& collecDng&

system.& In& children& corDcal&

scanning& agents& are& used& for&

evaluaDon&of&pyelonephriDs.&



Pearls&&&Pijalls&&

General&&

•  Tc;99m&DTPA&reflects&glomerular&
filtraDon,& Tc;99m& MAG3& is&
essenDal&&a&tubular&agent.&

•  Tc;99m& DMSA& is& renal& corDcal&
agent.&

•  Tc;99m& glucoheptonate& is& used&
to& evaluate& both& renal& corDcal&
and&collecDng&system.&&

•  Maximum&parenchymal&acDvity&is&
seen&at&about&3&to&5&minutes&and&
bladder&acDvity& is&seen&by&4&to&8&
minutes.&



Pearls&&&Pijalls&&

General&&

•  Half& of& the& renal& acDvity& should&
be& cleared& in& about& 8& to& 12&
minutes.&

•  On& a& postcaptopril& renogram&
using&Tc;99m&MAG3&,& the&kidney&
that& has& delayed& clearance& with&
s i g n i fi c an t& r ena l& c o rD c a l&
retenDon&should&be&the&one&with&
the&renal&artery&stenosis.&

•  Bilateral& delayed& clearance& can&
be& caused& by& bilateral& stenosis,&
obstrucDon,& renal& disease,&
dehydraDon&or&hypotension.&



Pearls&&&Pijalls&&

General&&

•  ATN& perfusion& is& usually&

no rma l& w i th& b i l a t e ra l l y&

increased&renal&corDcal&acDvity&

and& rising& renogram& curves&

when&Tc;99m&MAG3&is&used.&

•  When& faced& with& abnormal&

Dme&acDvity&curves,&look&at&the&

images&to&see&if&the&problem&is&

parenchymal& or& related& to& the&

collecDng&system.&



Pearls&&&Pijalls&&

Renal&transplant&&

•  Common& indicaDon& are& to&

differenDate& rejecDon& from&

ATN.&

•  ATN& is& usually& seen&within& the&
fi r s t & w e e k & a m e r&

transplantaDon.& It& usually& has&

preserved&renal&perfusion&with&

progressive& accumulaDon& of&

tubular&agents&(Tc;99m&MAG3)&

in& the& renal& parenchyma.& It&

should&improved&with&Dme.&



Pearls&&&Pijalls&&

Renal&transplant&&

•  Severe& ATN& can& present& with&
enough& edema& immediately&
amer& surgery& to& have& reduced&
perfusion& and& therefore& look&
similar&to&acute&rejecDon.&

•  Cyclosporin& toxicity& can& look&
like&ATN&but&is&usually&not&seen&
i n & t h e & i m m e d i a t e&
postoperaDve&period.&

•  RejecDon& usually& has& poor&
perfusion& and& poor& tubular&
excreDon.&



Pearls&&&Pijalls&&

Renal&transplant&&

•  Look& for& photopenic& defects&
around& the& transplant& on& the&

blood&pool& image& that&may&be&

c a u s e d& b y & u r i n o m a s ,&

hematomas&and&lymphoceles.&



Pearls&&&Pijalls&&

TesDcular&
imaging&

•  Common& indicaDons& are& to&

d i ff e r e n D a t e& b e t w e e n&

epididymiDs& and& acute& or&

delayed&torsion.&

•  The& iniDal& problem& is& to&

determine&whether&blood&flow&

is&increased&or&decreased.&

•  The& best& way& to& determine&

which& side& is& abnormal& is& to&

obtain&a&paDent&history.&



Pearls&&&Pijalls&&

TesDcular&
imaging&

•  Ep i d i d ym iD s& s hou l d& b e&

diffusely&hot&on&all& images&and&

frequently& focal& hot& in& the&

region&of&the&epididymiDs.&

•  I n c r e a s e d& fl ow& t o& o n e&

hemiscrotum& and& a& rim& of&

tesDcular& acDvity& with& a& cold&

center& (halo& sign)& can& be& a&

delayed&torsion&but&also&can&be&

tesDcular& abscess,& hematoma&

or&tumor&





GLOMERULAR&FILTRATION&



TUBULAR&SECRETION&





Glomerular+filtra1on+100+%+ DTPA+

Tubular&secreDon&100%& MAG&3&

Tubular&secreDon&80%&

Glomerular&filtraDon&20%&

HIPPURAN&

CorDcal&binding&40%& DMSA&

Glomerular&filtraDon&80%&

CorDcal&binding&15%&

GLUCOHEPTONATE&



Tc=99m+DTPA+ Tc=99m+MAG+3+

Glomerular++filtra1on+ 100%& ;&

Tubular+secre1on+ ;& 100%&
Extrac1on+frac1on+ 20%& 40&–&50%&

Target+to+back+
ground+ra1o+ Poor&& Good&&

Protein+bound++ No&& Yes&&

Time+for+imaging+ Immediate&& Immediate&&

Hea1ng+for+labeling+ No&& Yes&&



















30+–+60+SECONDS++

1=3+MINUTES+

COLLECTING&&
SYSTEM&

CORTICAL&































































Diagnosis&of&Urinary&Tract&

ObstrucDon:&Techniques&and&

LimitaDons&&
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