










































































LUNGS&

LIVER+

KIDNEY+

ADRENAL+





















RVH&with&DTPA&



RVH&with&MAG&3&



Renogram&paIern&with&ACE&



Renogram&paIern&with&ACE&

•  A&=&normal&TAC&curve&(grade&0)&

•  B& =& peak&mildly& delayed& but& greater& than& 5&min&
and&with&delayed&excreDon&(grade&1)&

•  C& =& very& delayed& uptake& but& some& wash& out&
(grade&2A)&

•  C&=&extremely&delayed&uptake&with&no&wash&out&
(grade&2B)&

•  D& =& complete& renal& failure& where& blood& pool&
moves&through&the&kidney&without&an&extracDon&
phase&

















Geometric&mean&

•  Right&kidney&=& &√& (A&+&P)(right& kidney)& /A&x&P&
(right&kidney)&&&

•  Lem&kidney&&&=&√&(A&+&P)(lem&kidney)&/A&x&P&(lem&
kidney)&&&

&
A& P&

A&=&anterior&
&

P&=&posterior&

Kidney&&





































ComplicaDon&of&
renal&transplant&

Pre&surgical&
insult&

Autoimmune&
rejecDon&&

Surgical&&

Vascular&&

Vasomotor+nephropathy+
resolu1on+ATN+

Minutes+to+hours+

Hyperacute+rejec1on+

Accelerated+rejec1on+

Acute+rejec1on+

Chronic+rejec1on+

Cyclosporine+rejec1on+

Urine+leak+

Hematoma&&

Infec1on++

Lymphocyle&&

Renal+artery+stenosis+

Vascular+occlusion+

Infarct&&

Renal+obstruc1on+

Vesicoureteroreflux+

Minutes+to+hours+

1+–+5+hours+

A}er++5+days+–+first+3/12+

Months+to+years+

Months&&

Days+or+weeks+

1st+few+days+

1st+few+days+

2+–+4+months+

A}er+1st+months+

Days/months/years+































1.&StaDc&radionuclide&imaging&of&

kidney&

A.  Tc&99m&DMSA&is&the&radionuclide&of&choice&&

B.  Tc& 99m& DMSA& is& the& best& for& imaging&

pseudotumor&of&kidney&

C.  DMSA&can&measure&relaDve&tubular&mass&

D.  DMSA&can&detect&of&areas&of&renal&ischemia&

E.  OpDmum& Dme& for& DMSA& scanning& is& one&

week&amer&onset&of&symptoms&in&infecDon&&



1.&StaDc&radionuclide&imaging&of&

kidney&

•  TTFFF&



2.&MAG&3&scinDgraphy&

A.  Best& method& for& assessment& of& scarring& in&

children&

B.  Prolonged&transit&Dme&in&dilated&system&

C.  Reliable& for&diagnosis&of&obstrucDon& in& renal&
failure&

D.  Prolonged&parenchymal& transit& Dme& in& renal&

artery&stenosis&

E.  PaDents&are&dehydrated&before&study&



2.&MAG&3&scinDgraphy&

•  FTFTF&



3.&Renal&scinDgraphy&

A.  For& captopril& test,& ACE& inhibitors& should& on&
the&day&of&the&test&

B.  MAG&3&is&used&for&assessing&renal&scarring&

C.  DMSA&is&superior&to&MAG&3&for&both&dynamic&

and&structural&assessment&

D.  RadiaDon&is&lower&for&MAG&3&

E.  100%& of& MAG& 3& is& excreted& by& tubular&

secreDon&&&



3.&Renal&scinDgraphy&

•  FTFTF&



4.&Renal&scinDgraphy&

A.  DMSA& & images&are&acquired&within&one&hour&
of&injecDon&to&avoid&arDfacts&

B.  DTPA& is& isotope& of& choice& for& dynamic& renal&
scans&

C.  Kidney/background&raDo&is&beIer&for&MAG&3&
than&DTPA&

D.  I&123&can&be&produced&only&by&cyclotron&
E.  Hippuran&is&completely&cleared&by&glomerular&

filtraDon&



4.&Renal&scinDgraphy&

•  FFTTF&



5.&Renal&scinDgraphy&

A.  The&glomerular&filtraDon&rate&of&DTPA&is&500&
ml/min&

B.  DTPA& is& completely& cleared& by& tubular&
filtraDon&

C.  The& maximum& diuresis& occurs& within& 2&
minutes&of&diureDc&administraDon&

D.  Images& are& acquired& between& 5;10& minutes&
for&perfusion&in&transplants&

E.  Post&void&film&is&indicated&in&cases&of&stasis&



5.&Renal&scinDgraphy&

•  FFFFT&



6.&StaDc&renal&scans&are&indicated&in&

the&following&instances&

A.  Horseshoe&kidney&
B.  Renal&agenesis&
C.  Column&of&berDn&

D.  Individual&renal&funcDon&
E.  UTIs&



6.&StaDc&renal&scans&are&indicated&in&

the&following&instances&

•  TTTTT&



7.&Recognised&indicaDon&of&dynamic&

nuclear&scanning&

A.  Hypertension&
B.  Renal&transplantaDon&
C.  Renal&trauma&

D.  Reflux&
E.  Tumor&&



7.&Recognised&indicaDon&of&dynamic&

nuclear&scanning&

•  TTTTF&



9.&Abnormal&bone&uptake&in&kidney&

A.  RadiaDon&&
B.  Chemotherapy&&

C.  Papillary&necrosis&
D.  MulDple&myeloma&

E.  Amyloidosis&&



9.&Abnormal&bone&uptake&in&kidney&

•  TTFTF&



10.&In&urinary&tract&obstrucDon&

A.  A& DMSA& scan& always& esDmates& renal& funcDon&more&
accurately&than&DTPA&scan&

B.  Evan&if&a&kidney&contributes&less&than&10%&to&the&total&
GFR,& it’s& funcDon& will& usually& improve& if& the&
obstrucDon&is&relieved&

C.  Failure&of&the&collecDng&systems&to&empty&on&standing&
confirms&the&presence&of&obstrucDon&

D.  Lower&urinary& tract& obstrucDon&may&be&missed&on& a&
DTPA&&study&

E.  Giving& furosemide& during& a& DTPA& study& results& in& a&
greater&specificity&for&diagnosing&PUJ&obstrucDon&than&
giving&it&at&the&start&of&the&study&



10.&In&urinary&tract&obstrucDon&

•  FFFFTF&



11.&Concerning&radionuclide&studies&

A.  DMSA& gives& an& accurate& assessment& of& overall&
renal&funcDon&in&renal&tubular&acidosis&

B.  DTPA&studies&can&reliably&exclude&obstrucDon&in&
dehydrated&paDent&

C.  A&Dssue&injecDon&can&give&a&false&posiDve&result&
for&obstrucDon&

D.  An&aorDc&aneurysm&can&be&excluded&if&a&dilated&
aorta& is& not& seen& on& the& blood& flow& renogram&
images&

E.  VisualizaDon& of& a& ureter& on& a& renogram& is&
abnormal&



11.&Concerning&radionuclide&studies&

•  FFTFF&



12.&Concerning&radionuclide&studies&in&

acute&renal&failure&
A.  ATN& typically& can& be& disDnguished& from& other&

causes&of&acute&renal&failure&

B.  On& a& DTPA& study& in& pre& renal& failure,& there& is&
impaired&renal&blood&flow,&poor&uptake,&delayed&
intrarenal&transit&&and&liIle&or&no&excreDon&

C.  A& rising& T/A& curve& on& DTPA& study& confirms&
obstrucDon&

D.  In& ATN& ,& a& horizontal& third& phase& to& the& T/A&
curve&in&&a&DTPA&study&indicates&that&recovery&is&
occurring&

E.  MAG&3&is&agent&of&choice&



12.&Concerning&radionuclide&studies&in&

acute&renal&failure&

•  TFFTT&



13.&Concerning&renogram&and&renal&

transplants&
A.  On& a& DTPA& & scan,& rejecDon& can& be& disDnguished& from&

cyclosporine&A&toxicity&

B.  Arterial& thrombosis& can& be& disDnguished& from& venous&
occlusion&

C.  A&high&perfusion& index&means&that& there& is&a&good&blood&
supply&to&the&transplant&

D.  Arterial&occlusion&can&be&detected&on&a&DTPA&study&even&if&
an&earlier&one&has&shown&ATN&from&which&the&paDent&has&
not&yet&recovered&

E.  Vesicoureteric& reflux& is& the& commonest& & cause& of&
pelviureteric&dilataDon&

F.  A&urinary& leak&can&be&excluded& if& it& is&not&shown& in&early&
images&



13.&Concerning&renogram&and&renal&

transplants&

•  FFFTTF&



14.&Concerning&MAG&3&

A.  A&kit&reconsDtuted&first&thing& in&the&morning&
remains&usable&unDl&the&99m;Tc&decays&

B.  MAG&3& has& a& smaller& volume&of& distribuDon&
than&DTPA&

C.  Liver&and&biliary&acDvity&may&be&seen&

D.  MAG&3&measures&GFR&more& accurately& than&
DTPA&

E.  The& radiaDon& dose& from& a&MAG& 3& & study& is&
less&than&from&DTPA&



14.&Concerning&MAG&3&

•  FTTFF&



15.&In&renal&tract&infecDons&

A.  In& acute& pyelonephriDs,& there& may& be& area& of&
decreased&perfusion&on&the&flow&study&

B.  In& a& paDent& with& UTI,& a& small& smooth& kidney& is&
unlikely&to&be&due&to&chronic&pyelonephriDs&alone&

C.  The&overall&sensiDvity&of&DMSA&is&increased&by&SPECT&

D.  A&recognised&feature&of&established&scars&is&that&they&
become&more&prominent&with&Dme&

E.  Renal& parenchymal& involvement& can& be& predicted&
from&clinical&and&lab&parameters&

F.  Most&acute&parenchymal&defects&develop&into&corDcal&
scars&



15.&In&renal&tract&infecDons&

•  TFFTFF&



16.&Concerning&vesicoureteric&reflux&

A.  In&paDents&who&reflux,&20%&reflux&only&during&micturiDon&

B.  Reflux&seen&on&direct&scinDgraphy&cystography&correlates&
closely&with&the&results&of&an&MCUG&

C.  Any&reflux&is&a&risk&factor&for&pyelonephriDs&

D.  Renal& scarring& occurring& amer& an& episode& of& acute&
pyelonephriDs&is&independent&of&conDnued&reflux&

E.  A& recognised& appearance& on& a& DMSA& scan& of& a& kidney&
damaged&by&infecDon&is&a&normal&size&kidney&with&reduced&
funcDon&

F.  Reflux& occurring& amer& the& age& of& 3& yrs& in& paDents& with&
normal&DMSA&scans&is&probably&irrelevant&

G.  A&1&yr&old&with&their&first&proven&UTI& &and&hydronephrosis&
on&US&&should&have&a&DMSA&and&an&MCUG&&



16.&Concerning&vesicoureteric&reflux&

•  TFFFTTF&



17.&In&ACE&I&renography&

A.  With& longstanding& total& occlusion& of& the& renal&
artery,& there& can& be& no& uptake& in& the& affected&
kidney&

B.  Branch&arterial&stenosis&can&be&detected&
C.  In& a& paDent& with& solitary& kidney,& ACE& I&

renography&may&result&in&acute&renal&failure&

D.  Furosemide&is&recommended&at&the&start&of&the&
test&to&improve&specificity&

E.  In& a& MAG& 3& study,& a& conDnually& rising& curve&
indicates& a& haemodynamically& significant&
stenosis&



17.&In&ACE&I&renography&

•  FTTTT&



18.&Renal&radionuclide&imaging&

A.  Can& disDnguish& between& renal& contusion& and&
infarcDon&

B.  Can& detect& radiaDon& nephriDs& 3& wks& amer&
treatment&

C.  Can& detect& central& cysts& more& easily& than&
peripheral&ones&

D.  A& phantom& kidney& may& be& seen& amer&
nephrectomy&

E.  A&phantom&kidney,& if&due&to&mesenteric&vessels&
more&commonly&occurs&on&the&right&



18.&Renal&radionuclide&imaging&

•  TTFTF&



19.&The&following&are&causes&of&a&

flaIened&DTPA&curve&

A.  Hypovolaemia&

B.  HypoplasDc&kidney&
C.  Recent&contrast&angiogram&

D.  Amer&extracorporeal&shock&wave&lithotripsy&
E.  Severe&cyclosporine&toxicity&



19.&The&following&are&causes&of&a&

flaIened&DTPA&curve&

•  TTTTT&



20.&In&DTPA&renal&scan&

A.  The& examinaDon& is& contraindicated& in& renal&
failure&

B.  Fluid&restricDon&is&mandatory&

C.  Vascular&phase&is&acquired&immediately&amer&
injecDon&

D.  The& acquisiDon& is& performed& with& paDent&
facing&the&camera&

E.  CalculaDon&of&GFR&takes&the&background&into&
consideraDon&



20.&In&DTPA&renal&scan&

•  TFTFT&



What&percentage&of&renal&plasma&flow&

is&filtered&through&the&glomerulus&and&

what&percentage&is&secreted&by&the&

tubules&



What&percentage&of&renal&plasma&flow&

is&filtered&through&the&glomerulus&and&

what&percentage&is&secreted&by&the&

tubules&
•  20%& of& renal& plasma& flow& is& cleared& by&

glomerular&filtraDon.&

•  80%&by&tubular&secreDon.&



Which&radiopharmaceuDcals&are&most&

omen&used&clinically&for&measurement&

of&GFR&and&ERPF?&



Which&radiopharmaceuDcals&are&most&

omen&used&clinically&for&measurement&

of&GFR&and&ERPF?&

•  GFR&:&Tc;99m&DTPA&

•  ERPF& :& I;131& OIH& (iodohippurate)& or& Tc;99m&

MAG3&

•  However& Tc;99m& MAG3& does& not& actually&

measure& ERPF& and& a& correcDon& factor& based&

on& proporDonal& clearance& compared& with&

I;131&OIH&must&be&applied.&



What&is&the&percentage&of&corDcal&

binding&of&Tc;99m&DMSA&and&

Tc;99mGH?&



What&is&the&percentage&of&corDcal&

binding&of&Tc;99m&DMSA&and&

Tc;99mGH?&

•  Tc;99m&DMSA&:40;50%&

•  Tc;99m&GH&:&10;20%&



What&is&Webster’s&rule?&



What&is&Webster’s&rule?&

•  Pediatric& radiopharmaceuDcal& doses& can& be&

esDmated&using& the& formula& (age& +& 1)/(age& +&

7)&x&adult&dose.&



The&Dme&to&peak&acDvity&of&a&renal&

Dme&acDvity&curve&(TAC)&represents:&

A.  The&end&of&extracDon&
B.  The&beginning&of&renal&clearance&
C.  The& Dme& point& at& which& the& amount& of&

corDcal&uptake&of&the&radiopharmaceuDcal& is&

equal&to&clearance&



The&Dme&to&peak&acDvity&of&a&renal&

Dme&acDvity&curve&(TAC)&represents:&

•  FFT&



What&are&the&general&method&for&

calculaDng&absolute&GFR?&



What&are&the&general&method&for&

calculaDng&absolute&GFR?&

•  Blood& sampling,& blood& sampling& and& urine&

collecDon&and&camera&based&methods.&



At&what&step&in&the&renin;angiotensin;

aldosterone&cascade&does&captopril&

work?&



At&what&step&in&the&renin;angiotensin;

aldosterone&cascade&does&captopril&

work?&

•  Captopril&blocks&the&conversion&of&angiotensin&
I&to&angiotensin&II&in&the&lung.&



Which&of&these&factors&effects&the&

accuracy&of&diuresis&renography?&

A.  State&of&hydraDon&
B.  Renal&funcDon&
C.  Dose&of&diuresis&
D.  RadiopharmaceuDcal&

E.  Bladder&capacity&



Which&of&these&factors&effects&the&

accuracy&of&diuresis&renography?&

•  TTTTT&



What&is&the&most&sensiDve&technique&

for&diagnosing&scarring&secondary&to&

reflux?&



What&is&the&most&sensiDve&technique&

for&diagnosing&scarring&secondary&to&

reflux?&

•  Tc;99m&DMSA&



How&can&radionuclide&imaging&

differenDate&upper&from&lower&UTI?&



How&can&radionuclide&imaging&

differenDate&upper&from&lower&UTI?&

•  Upper& UTI& or& pyelonephriDs& ,& Tc;99m& DMSA&
shows& tubular& dysfuncDon,& manifested& by&
decreased&uptake.&

•  This&is&a&reversible&process.&
•  With& appropriate& therapy,& tubular&will& return&
in&3&–&6&months.&

•  Upper&UTI&has&prognosDc&implicaDon&because&
it&may&lead&to&subsequent&renal&scarring,&HPT&
and&renal&failure.&&



What&is&meant&by&direct&vs&indirect&

cystography&and&which&is&the&

preferred&method&in&detecDng&VUR?&



What&is&meant&by&direct&vs&indirect&

cystography&and&which&is&the&

preferred&method&in&detecDng&VUR??&

•  Direct& cystography& is& sensiDve,& requiring&
urinary& tract& catheterizaDon& and& infusion& of&
radiotracer& into& the& bladder.& Reflux& can& be&
detected&during&bladder&filling&and&voiding.&

•  Indirect&method,&where&a&rouDne&renogram&is&
iniDally& performed,& cannot& be& used& to& detect&
reflux&during&the&bladder&filling&stage&because&
radiotracer& is& flowing& through& the& collecDng&
system&antegrade.&



What&is&the&common&development&

abnormality&leading&tesDcular&torsion?&



What&is&the&common&development&

abnormality&leading&tesDcular&torsion?&

•  The&bell;clapper&tesDs&



What&is&the&difference&in&blood&supply&

to&the&tesDs&and&scrotum?&



What&is&the&difference&in&blood&supply&

to&the&tesDs&and&scrotum?&

•  The& testes& receive& the& blood& from& tesDcular&

artery.&

•  Scrotum& receives& supply& from& the& pudendal&

vessels.&





Urinoma&&

1.  A&photopenic&region,&best&seen&on&early& images,& involves&
most& of& the& lem& renal& fossa.& Only& the& upper& pole& is&
funcDoning.& Urinary& clearance& into& the& lem& renal& pelvis&
appears&displaced&medially&by&the&photopenic&defect.&The&
right&pelvic&and&uppe2/3&of&the&ureter&fill.&Poor&clearance&
bilaterally.&Delayed& images&show& increased&uptake& in& the&
region&of&the&iniDal&cold&defect&and&inferior&to&it.&

2.  The& cold& defect& is& a& urinoma& with& an& aIenuaDng& mass&
effect.& Over& Dme& the& radioacDve& urine& enters& this& space&
and& mixed& with& the& nonradioacDve& urinoma.& AcDvity& in&
the& region&of& the&urinoma& increases&over&Dme&while& the&
earlier&seen&kidney&and&background&acDvity&have&cleared.&

3.  AcDvity&urinary&leak&and&urinoma.&

4.  Urinary&tract&obstrucDon.&





Bilateral&obstrucDon&

1.  Lem& kidney;& delayed& and& decreased& corDcal& uptake,&
no&clearance& into& the&calyces&or&pelvis.&Right&kidney;&
prompt& uptake& and& clearance& into& the& collecDng&
symptom,& faint& persistent& visualizaDon& of& the& right&
ureter&and,&poor&response&to&furosemide.&

2.  Before&furosemide;&high&grade&obstrucDon&on&the&lem&
and& HN& on& the& right,& suspicious& of& obstrucDon.& A&
furosemide& high& grade& obstrucDon& on& the& lem& and&
obstrucDon&on&the&right.&

3.  Filling&of&the&renal&collecDng&system.&

4.  Percent& radiopharmaceuDcal& uptake& by& each& kidney&
divided& by& total& renal& uptake& between& 1& and& 3&
minutes& (before& clearance& into& the& pelvicalycial&
system)&





Torsion&of&tesDcular&appendage&

1.  A,& Mildly& increased& flow& and& mild& focal& lem& upper&
scrotal&uptake&on&the&staDc& image.&B,& Increased&flow&
and&increased&distribuDon&on&the&lem&hemiscrotum.&C,&
Increased& flow& and& delayed& halo& sign& of& the& right&
hemiscrotum.&

2.  A,& Torsion& of& a& tesDcular& appendage.& B,& Acute&
epididymiDs/orchiDs.&D,&Delayed&tesDcular&torsion.&

3.  A,& Loss& of& blood& supply& to& the& appendage& of& the&
tesDcle.&B,&InfecDon,&viral&or&bacterial.&C,&InfarcDon&of&
the& tesDcle& caused& by& torsion& more& than& 24& hours&
duraDon.&

4.  TesDcular&torsion,&35%;&torsion&of&the&appendix&tesDs,&
35%;&acute&epididymiDs,&25%.&&





Radionuclide&cystography&

1.  Tc;99m&DTPA&and&Tc;99m&SC&&

2.  Radionuclide&cystography&is&more&sensiDve&in&detecDon&of&
VUR&and&results&in&50&to&200&Dmes&less&radiaDon&exposure&
to&gonads&compared&with&the&contrast&study.&

3.  The&direct&method&is&commonly&used&and&requires&urinary&
catheterizaDon& and& installaDon& of& radiotracer& into& the&
bladder& through& catheter.& The& indirect& method& is&
performed&amer&rouDne&DTPA/MAG3.&when&the&bladder&is&
full,&a&prevoiding&image&is&obtained,&followed&by&dynamic&
images&during&and&amer&voiding.&

4.  Grading& criteria& are& similar& to& those& used& with& contrast&
cystography,& however& the& radionuclide& study’s& limited&
resoluDon& does& not& permit& assessment& of& calyceal&
morphology.& Mild& reflux;& confined& to& the& ureter.&
Moderate;& reaches& the& pelvicalyceal& system.& Severe;&
distorted&collecDng&system&and&dilated&tortuous&ureter.&





Unilateral&obstrucDon&

1.  Good& symmetrical& corDcal& uptake& and& prompt&
excreDon& into& collecDng& systems& bilaterally.&
RetenDon& of& acDvity& in& lem& renal& collecDng&
system,&apparent&cutoff&in&the&upper&ureter&and&
very&poor&response&of&furosemide.&The&right&side&
shows& a& prominent& collecDng& system& but&
washes&out&spontaneously&before&furosemide.&

2.  HN&of&the&lem&kidney.&TRO&obstrucDon.&
3.  Consistent& with& significant& obstrucDon& of& the&

lem&kidney.&

4.  DehydraDon,& renal& insufficiency,& inadequate&
diureDc& dose,& full& bladder& and& large& collecDng&
system.&&





Renal&scan&

1.  Tc;99m&DTPA,&Tc;99m&MAG3&and&I;131&hippuran.&
2.  DTPA;&glomerular&filtraDon,&MAG3;& tubular& secreDon&

and&hippuran;&20%&glomerular&and&80%&tubular.&

3.  DTPA& is& inexpensive,& provides& a& good& image& quality&
but& has& low& extracDon& efficiency& (10;20%)& and& poor&
poor& quality& images&with& renal& insufficiency.&MAG& 3&
has& a& high& extracDon& rate& (60%),& good& target& to&
background& and& good& quality& images& with& renal&
insufficiency.&Hippuran&has&good&extracDon&efficiency,&
high& target& to& background,& poor& image&quality,& poor&
corDcal/collecDng&system&differenDaDon&and&delivers&
a&high&radiaDon&dose&in&renal&insufficiency.&

4.  No& .&A&dose&of&5&mCi& is&needed& for&good&blood&flow&
images.&





DiureDc&renography&

1.  Bilateral& corDcal& uptake& and& excreDon& into& collecDng&
systems.& RetenDon& in& the& right& collecDng& system& at& 30&
minutes&with&good&post&furosemide&washout.&

2.  Good&response&to&surgical&correcDon&with&no&obstrucDon.&

3.  Not& with& certainty.& Ureteral& nonvisualizaDon& is& not&
diagnosDc&of&ureteropelvic&juncDon&obstrucDon&because&a&
standing&column&of&ureteral&urine&can&prevent&radiotracer&
entry.&

4.  It& measures& pressure& flow& relaDonships& and& requires&
fluoroscopically& guided& trocar& or& spinal& needle& inserDon&
into& the& renal& pelvis.& Basal& and& pressure& measurements&
during& infusion& of& a& contrast& soluDon& at& a& rate& are&
recorded.&ObstrucDon&pressure&is&defined&as&greater&than&
15cm& water,& no& obstrucDon& as& less& than& 10& to& 12& cm&
water.&





Transplanted&kidney&

1.  Rapid& leakage& of& urine& just& & inferior& to& the&

transplanted& kidney& and& extravasaDng& into& the&

scrotum.&

2.  Urinary& leak& caused& by& disrupDon& of& surgical&
anastomosis.&

3.  Hematomas& and& abscess& occur& in& the& early&

postoperaDve& course,& whereas& lymphoceles&

generally&are&noted&4&to&8&weeks&amer&surgery.&

4.  ATN,&acute&rejecDon&or&obstrucDon.&Cyclosporin&
toxicity&usually&occurs&months&amer&transplant.&





Non&viable&kidney&amer&

transplantaDon&

1.  No&blood&flow&to&the&transplanted&kidney.&No&
renal& uptake.& A& photopenic& region& in& the&

shape&of&the&transplanted&kidney.&

2.  Nonviable&kidney&
3.  Arterial& or& venous& thrombosis,& severe&

irreversible& rejecDon& and& acute& corDcal&

necrosis.&

4.  Removal&of&nonviable&transplanted&kidney&





ATN&

1.  ATN,& accelerated& acute& rejecDon,& urinary& leak&
and&urinary&obstrucDon.&

2.  The& second& postoperaDve& week.& Accelerated&
rejecDon& may& occur& during& the& first& week& in&
paDents& who& have& had& previous& transplants& or&
received&mulDple&transfusion.&

3.  Normal& blood& flow,& very& poor& funcDon,& no&
excreDon.&Base&of&penis&seen&inferiorly.&

4.  The& paIern& of& normal& blood& flow& but& poor&
funcDon& dur ing& the& firs t& week& amer&
transplantaDon&is&typical&of&ATN&





TesDcular&torsion&

1.  Tc;99m& pertechnetate,& iniDal& blood& flow& and&
then& tracer& distributes& in& the& extracellular& fluid&
space.&

2.  Acute& epididymiDs,& tesDcular& torsion&or& torsion&
of&the&tesDcular&appendage.&

3.  Developmental& abnormality& of& tesDcular&
descent& and& aIachment& predisposes& to&
spermaDc& cord& torsion.& The& most& common&
anatomical&abnormality&is&“bell&clapper”&tesDs.&

4.  Decreased&blood&flow&to&the&right&tesDcle&and&a&
photopenic& right& tesDcle& consistent& with& acute&
tesDcular&torsion.&





Acute&renal&transplant&rejecDon&

1.  Very&decreased& and&delayed&blood&flow&and&
poor&transplant&funcDon.&

2.  Acute&rejecDon.&
3.  Feve r ,& t r ansp l an t& t endernes s& and&

enlargement,& decreased& urinary& output& and&

rising&serum&creaDnine&level.&

4.  Biopsy.&





Captopril&renography&

1.  With&renal&artery&stenosis,&glomerular&filtraDon&decreases&
and& GFR& drops.& Renin& released& from& juxtaglomerular&
convert& angiotensin& I& to& angiotensin& II.& Angiotensin& II&
causes& vasoconstricDon& of& the& glomerular& efferent&
arterioles,& rising& filtraDon& and& maintaining& GFR.& ACE&
inhibitor&blocks&conversion&of&angiotensin& I& to& II& resulDng&
in&decreased&in&a&decrease&GFR.&

2.  The& right& kidney& is& small& but& with& good& funcDon.& With&
captopril&corDcal&retenDon&persists,&consistent&with&renin&
dependent& renovascular& HPT& of& the& right& kidney.& This& is&
confirmed&by&the&renal&corDcal&Dme&acDvity&curves.&

3.  Yes.& The& accuracy& of& I;131& hippuran,& Tc;99m& DTPA& and&
Tc;99m&MAG&3&are&similar.&

4.  SensiDvity& 90%& and& specificity& 95%.& SensiDvity& is& less& for&
detecDon&of&renin&dependent&HPT&if&the&paDent&has&been&
taking&an&ACE&inhibitor&chronically&or&renal&insufficiency.&





PyelonephriDs&&

1.  40%&of&DMSA&binds&and&fixes& to& funcDoning&
proximal&corDcal&renal&tubules.&

2.  Diagnosis&of&pyelonephriDs&or&renal&scarring.&
3.  Decreased& uptake& in& the& lower& half& of& the&

right& kidney& on& iniDal& imaging& (A).& Repeat&
SPECT& & show& normalizaDon& of& uptake.& A,&
PyelonephriDs.&B,&Renal&scarring&

4.  DMSA& in& the& early& stages& of& infecDon& is& the&
bes t& p red i c to r& o f& rena l& sequa lae .&
IdenDficaDon& of& pyelonephriDs& will& increase&
the&duraDon&of&anDbioDc&therapy.&



Lung&scinDgraphy&



Pearls&&&Pijalls&&

&&&Lungs&perfusion&

•  Unless& it& is& completely& and&

absolutely& normal,& never&

interpret&a&V/P& scan&without&a&

recent&chest&radiograph.&

•  A& normal& perfusion& lung& scan&

essenDally& excludes& clinically&

significant&PE.&&

•  An& abnormal& venDlaDon& scan&

or& chest& radiograph& will& not&

change&this&assessment.&&



Pearls&&&Pijalls&&

&&&&Lungs&perfusion&

•  Other& causes& of& perfusion&
defects& are& COPD,& asthma,&
tumor,& mediasDniDs,& mucous&
plug,&fat&emboli&and&vasculiDs.&

•  Most&perfusion&defects&caused&
by& PE& are& wedge& shaped& and&
extend& to& the& periphery,&
usually&bilateral&and&mulDple.&

•  An& unmatched& defects& refers&
to& one& that& is& seen& on& the&
pe r fu s i on& s can& w i thou t&
venDlaDon&abnormality.&



Pearls&&&Pijalls&&

Lungs&perfusion&

•  Even&a&low&probability&scan&has&
a&15%&to&20%&probability&of&PE.&&

•  A&very&low&probability&scan&has&
a& posiDve& predicDve& value& of&

less&than&10%.&

•  Asthma,& mucous& plugs& and&

COPD& can& cause& segmental&

defects,& but& they& should& not&

have&normal&venDlaDon&scans.&



Pearls&&&Pijalls&&

Lungs&perfusion&

•  A&stripe&sign&of&peripheral&acDvity&
around& a& perfusion& defect& is&

frequently& seen& with& COPD& and&

indicates& a& very& low& probability&

defect.&

•  When&there&is&an&infiltrate&on&the&

CXR&and&a&small&perfusion&defect,&

pneumonia&is&a&common&cause.&

•  When& there& is& a& small& infiltrate&

and& a& relaDvely& larger& perfusion&

defect,&PE&should&be&considered.&



Pearls&&&Pijalls&&

Lungs&perfusion&

•  If& there& is& venDlaDon& of& one&
whole&lung&but&no&perfusion,&the&
differenDal& diagnosis& includes&
congenital& absence& of& the&
pulmonary& artery,& massive&
central&PE,&mediasDnal&fibrosis&or&
hilar&neoplasm.&

•  A&focal&hot&spot&in&the&lung&is&due&
to& an& injected& labeled& clot& & that&
was&either&formed&in&the&syringe&
or&dislodged&from&the&end&of&the&
central& line& through& which&
Tc;99m&MAA&was&injected.&&&



Pearls&&&Pijalls&&

Lungs&perfusion&

•  On& an& aerosol& venDlaDon& scan,&
collecDon& of& acDvity& in& the&
central&bronchi&is&an&indicaDon&of&
COPD.&

•  Poor&perfusion&to&the&lung&apices&
may& be& normal& amer& lung&
transplantaDon.&

•  Large&segmental&V/Q&mismatches&
are& more& likely& to& represent& PE&
than&the&small&ones.&

•  MulDple& irregular& Dny& perfusion&
defects& can&be&due& to&COPD,& fat&
emboli&and&vasculiDs.&&



Pearls&&&Pijalls&&

&&Lung&perfusion&

•  Parenchymal&renal&acDvity&on&a&

Tc;99m& MAA& scan& indicates& a&

possible&right&to&lem&shunt.&

•  This& can& be& confirmed& by&

noDng&acDvity&in&the&brain.&

•  V/Q& scans& remain& useful& for&

renal& failure& paDents& and&

contrast&allergies.&



Lungs&&

Perfusion&& venDlaDon&

RadioacDve&
gases&

Radioaeresols&&

Tc;99m&human&&
Albumin&microspheres&

Tc;99m&MAA&
Macroaggregated&

albumin&

Xenon&133& Xenon&127& Krypton&81m& Tc;99m&DTPA& Tc;99m&
technigas&



Some&facts&about&PE&

•  esDmated&to&be&in&the&region&of&100&cases&per&100,000&
person&years&

•  rare&in&children&under&15&years&of&age&(<5&per&100,000).&
•  increases&dramaDcally&amer&the&age&of&60&years&

•  PE&developed&in&44%&of&paDents&with&proximal&DVT.&&
–  DVT&developed&in&30%&of&132&paDents&undergoing&surgery&
without&prophylaxis&(Kakkar&et&al,&1969)&



•  May&be&asymptomaDc&or&cause&sudden&death&

•  not&possible&to&confirm&a&diagnosis&of&PE&on&clinical&features&alone&

–  diagnosis&proven&in&only&30%&of&cases&
•  One;third&of&untreated&paDents&with&PE&will&die,&compared&with&less&

than&10%&of&treated&paDents&

•  DiagnosDc&imaging&important&to&ensure&that&anDcoagulant&therapy&
is&given&only&to&those&paDents&who&require&treatment&bec&of&
inherent&risks&of&a&1%&fatal&bleeding&rate&and&a&4–16%&serious&
haemorrhage&rate&per&100&treatment;yrs&



Diagnosis&of&PE&

Imaging&InvesDgaDons&

•  Lung&VenDlaDon/&Perfusion&(V/Q)&study&
– Planar&
– SPECT&

•  Pulmonary&Angiography&

•  MDCT&

•  MRI&



Lung&perfusion&study&

IndicaDons&

•  EvaluaDon&for&pulmonary&embolism&(PE),&&
•  EvaluaDon&of&pulmonary&perfusion.&

–  EvaluaDon&of&lungs&for&pre;&and&post;lung&surgery&&
–  EvaluaDon&of&lung&transplantaDon&

•  DetecDon&of&right&to&lem&cardiac&shunt.&Primarily&for&pediatrics&paDents&

•  EvaluaDon&of&chest&pain.&
•  EvaluaDon&of&shortness&of&breath.&

•  EvaluaDon&of&low&blood&oxygen&saturaDon.&

•  EvaluaDon&and&management&of&carcinoma&of&the&bronchus.&
•  EvaluaDon&of&perfusion&affected&by&emphysema,&chronic&bronchiDs,&asthma,&

inflammatory&disease,&and&cardiac&disease.&



Lung&venDlaDon&study&

IndicaDons&

•  EvaluaDon&and&detecDon&of&pulmonary&embolism&(PE)&in&
conjuncDon&with&lung&perfusion&(mismatching&defects).&

•  EvaluaDon&of&chronic&obstrucDve&pulmonary&disease&(COPD)&in&conjuncDon&with&lung&
perfusion&(matching&defects).&

•  EvaluaDon&of&obstructed&or&constricted&airways,&alveolar&spaces,&and&air&distribuDon,&
resulDng&in&shortness&of&breath.&

•  EvaluaDon&of&pulmonary&retenDon.&

•  EvaluaDon&of&chest&pain.&

•  EvaluaDon&of&low&blood&oxygen&saturaDon.&

•  EvaluaDon&of&adult&respiratory&distress&syndrome&(ARDS),&emphysema,&inflammaDon,&chronic&
bronchiDs,&or&pneumonia.&

•  EvaluaDon&of&tracheobronchial&epithelium&funcDon&(aerosol).&

•  EvaluaDon&and&staging&of&paDents&with&COPD,&lung&carcinoma,&and&bronchial&obstrucDon&
(aerosol).&

•  EvaluaDon&of&pulmonary&permeability&in&restricDve&lung&disease&or&pulmonary&edema&by&
observing&clearance&rates&using&submicrometer&aerosols&(DTPA).&&



Lung&Perfusion&

Physiological&basis&of&study&

•  Tracer&parDcles&distributed&into&the&
pulmonary&vascular&bed&and&are&trapped&in&

the&capillaries&of&the&pulmonary&arteries&

(microembolizaDon).&&

•  In&general,&<0.1%&of&the&capillaries&are&blocked&
from&a&typical&injecDon.&&



•  MAA&(macroaggregated&albumin)&or&HAM&

(human&albumin&microspheres)&tagged&to&
99mtechneDum&

•  ParDcle&size,&10–90&µm,&75,000–700,000&

parDcles/injecDon&

&

Adult&Dose&Range&

•  2–6&mCi&(74–222&MBq)&

RadiopharmaceuDcal&



•  Slow&injecDon&with&the&paDent&supine.&To&assist&in&distribuDon&to&
lungs,&paDent&is&asked&to&take&in&several&deep&breaths&during&
injecDon.&

•  flush&heavily&with&saline&only&(MAA&and&heparin&do&not&mix,&flush&
well).&

•  No&reblush&of&blood&in&the&hub&of&the&needle&(it&may&clot&and&cause&
a&hot&spot&or&false;posiDve).&&

•  Lim&injected&arm&momentarily&to&assist&in&circulaDon&of&radiotracer.&

•  Avoid&injecDng&through&any&indwelling&catheter&that&contains&a&
filter,&e.g.,&Swan;Ganz&or&chemotherapy&line.&


