
ContraindicaDons&
•  pulmonary&hypertension.&Dose&(number&of&parDcles)&
must&be&adjusted&down&if&study&is&to&be&done.&&

•  Studies&on&paDents&with&known&acDve&pneumonia&or&
other&known&debilitaDng&lung&disease&will&yield&a&
nondeterminable&result&for&PE.&

•  Right&to&lem&shunts&(unless&it&is&the&reason&for&the&
scan).&ParDcles&are&shunted&into&the&systemic&
circulaDon.&

•  HypersensiDvity&to&human&serum&albumin.&



o  Acquire&staDc&images&for&500,000–1&million&

counts&each&(750K)&

•  Images&(typically):&anterior,&RAO,&RPO,&

posterior,&LPO,&and&LAO.&&



Lung&VenDlaDon&

(Usually&Performed&with&Lung&Perfusion)&
RadiopharmaceuDcal&

•  99mTc;Technegas&

•  Others&;&99mTc;DTPA&(diethylenetriaminepentaaceDc&
acid);&133Xe:&gas&&

LocalizaDon&

•  Compartmental&by&inhalaDon&into&lung&space&

Adult&Dose&Range&

•  99mTc;Technegas:&about&15mCi&

•  99mTc;DTPA:&25–40&mCi&(925–1480&MBq)&



Method&of&AdministraDon&

•  InhalaDon&through&mask&or&mouth&apparatus,&PO&&

PreparaDon&(Technegas)&

–  Inject&dose&into&crucible&
–  Machine&started&to&create&ultrafine&Tc&gas&

–  Once&ready,&instruct&paDent&to&breathe&in&gas&–&about&10&
minutes&

&

99mTc;DTPA&–&aerosolized&using&nebuliser&



ContraindicaDons&

•  known&acDve&pneumonia&or&other&known&

debilitaDng&lung&disease&will&yield&a&

nondeterminable&result&for&PE.&



AcquisiDon&

•  staDc&images&(350K&counts)&usually&same&

views&as&perfusion&



V/Q&SPECT&

•  RadiopharmaceuDcal&doses&as&stated&for&

Perfusion&and&VenDlaDon&

•  128&x&128&matrix&

•  360&degrees&acquisiDon,&3&degree&steps&
•  8&sec/step&for&Perfusion;&12&sec/step&for&
VenDlaDon&

•  IteraDve&ReconstrucDon&recommended&



•  Advantages&
– more&sensiDve,&more&specific&

– Less&inconclusive&studies&
– Easier&to&interpret&(once&learnt)&&



InterpretaDon&

•  Normal&Perfusion&&&NO&PE&

•  Perfusion&Defect&&&possible&PE&

–  High,&Low&or&Intermediate/Indeterminate&probability&

–  Measures&to&improve&specificity&

•  PaIern&of&perfusion&defect&
•  VenDlaDon&paIern&–&VenDlaDon&Study&
•  CXR&

–  Confirmatory/supporDng&tests;&Pretest&Probability&



Mismatched& Matched&

o  Pulmonary&embolism&
(thromboDc,&sepDc,&

marrow,&or&air),&acute&
or&old&

o  Pleural&effusion&

o  Tumor&(hilar&or&

mediasDnal)&

o  Pulmonary&artery&

atresia&or&hypoplasia&

o  Fibrosing&mediasDniDs&

o  Fat&emboli&

o  RadiaDon&therapy&

o  VasculiDs&

&

o  Bulla&or&cyst&

o  Localized&hypoxia&due&to&

asthma,&bronchiDs,&

emphysema,&COPD&

o  Surgery&(e.g.,&

pneumonectomy)&

o  Metastasis&

(hematogenous&or&
lymphangiDc)&

o  Mucus&plug&

o  Hilar&adenopathy&

(lymphoma,&sarcoidosis)&

o  Pneumonia&

o  Pulmonary&edema&

o  Atelectasis&

o  Fibrosis&

(posDnflammatory,&

postradiaDon,&pleural&
thickening)&

Decreased&perfusion&to&

one&lung:&

o  Pulmonary&agenesis&or&

stenosis&

o  Swyer;James&syndrome&

o  Embolus&

o  Pneumothorax&

o  Massive&effusion&

o  MediasDnal&fibrosis&

o  Tumor&

o  AorDc&dissecDon&





Problem&with&V/Q&study&

•  In&the&PIOPED&study,&only&40%&of&paDents&with&PE&had&
a&high&probability&V/Q&scan&result,&whereas&another&

40%&of&paDents&with&PE&had&an&indeterminate&result&

and&14%&had&a&low&probability&result&

•  Large&proporDon&of&inconclusive&studies&(Intermediate&

and&low&probability)&&

•  PIOPED&criteria&best&predicted&the&presence&of&PE,&but&
were&inferior&for&the&exclusion&of&PE*&

*Webber et al: Am J Radiol 1990;154: 975–981 



Modified&PIOPED&

•  Normal&(PE&excluded)&

•  Very&low&probability&(0–10%):&&
•  Low&probability&(10–19%):&&
•  Intermediate&probability&(20–79%):&&

•  High&probability&(80%&or&beIer):&



Normal:&&

•  No&perfusion&defects,&venDlaDon&and&chest&x;
ray&normal&or&abnormal&(scoliosis,&

pneumonectomy).&Perfusion&image&outlines&

the&shape&of&the&lungs.&



Criteria&for&a&Very&Low&Probability&of&PE&(<10%&PPV)*&
1.&Nonsegmental&perfusion&abnormaliDes.&These&are&enlargement&of&the&

heart&or&hilum,&elevated&hemidiaphragm,&linear&atelectasis,&or&
costophrenic&angle&effusion&with&no&other&perfusion&defects&in&either&
lung.&

2.&Perfusion&defect&smaller&than&corresponding&radiographic&lesion&

3.&>2&matched&V/Q&defects&with&regionally&normal&chest&radiograph&and&
some&areas&of&normal&perfusion&elsewhere&in&the&lungs&

4.&1&to&3&small&segmental&perfusion&defects&(<25%&of&a&segment)&

5.&Solitary&triple&matched&defect&(defined&as&a&matched&V/Q&defect&with&
associated&matching&chest&radiographic&opacity)&in&the&middle&or&
upper&lung&zone&confined&to&a&single&segment.&

6.&Stripe&sign,&which&consists&of&a&stripe&of&perfused&lung&Dssue&between&a&
perfusion&defect&and&the&adjacent&pleural&surface&(best&seen&on&a&
tangenDal&view).&

7.&Pleural&effusion&equal&to&one&third&or&more&of&the&pleural&cavity&with&
no&other&perfusion&defect&in&either&lung.&

*From&GoIschalk&et&al.JNM&2007&



Low&probability&(10–19%):&&

•  One&moderate&or&large&matched&defect,&&

•  greater&than&three&small&perfusion&defects&with&negaDve&chest&x;
ray,&&

•  one&lung&not&perfusing,&&

•  single&lobar&mismatch,&&

•  moderate&pleural&effusion&(more&than&costophrenic&angle&but&less&
than&one&third&of&pleural&cavity)&and&no&other&perfusion&defects&in&
lungs,&&

•  heterogeneous&perfusion.&



Intermediate&probability&(20–79%):&&

•  One&moderate&to&less&than&two&large&mismatched&
perfusion&defects&or&equivalent&in&moderate&or&large&
and&moderate&defects.*&&

•  one&matched&venDlaDon/perfusion&defect&with&a&
negaDve&chest&x;ray&(may&be&classified&as&low&
probability)&

•  any&that&are&difficult&to&place&in&low&or&high&probability.&

*A large segmental defect or >75% of a segment equals one segmental 
equivalent, a moderate defect or 25–75% of a segment, equals 0.5 
segmental equivalents, and a small defect or <25% of a segment is not 
counted),  



High&probability&(80%&or&beIer):&&

•  Two&or&more&large&mismatched&segmental&

perfusion&defects&or&equivalent&in&moderate&

or&large&and&moderate&defects&with&negaDve&

chest&x;ray.&&



Diagnosis&of&PE&

•  DiagnosDc&strategies&should&include&pretest&
clinical&probability,&D;dimer&assays,&and&

imaging&tests&(chest&radiography,&

echocardiography,&ultrasonography&of&the&leg&

veins)&&



Diagnosis&of&PE&

•  Clinical&probability&assessment&has&become&a&

mandatory&step&in&the&invesDgaDon&of&

paDents&with&clinically&suspected&PE&

•  High&(likely)&&&definiDve&imaging&Ix&

•  Low&or&intermediate&(unlikely)&&&D;dimer&&&

PE&excluded&or&definiDve&imaging&Ix&







•  Canada&study&
–  Anderson&et&al:&Computed&tomographic&pulmonary&angiography&

vs.&venDlaDon;perfusion&lung&scanning&in&paDents&with&

suspected&pulmonary&embolism.&A&randomized&controlled&trial.&

JAMA&298:2743;2753,&2007&

•  Montefiore&Study&

–  Freeman&LM:&Don�t&bury&the&V/Q&scan:&It�s&as&good&as&
mulDdetector&CT&angiograms&with&a&lot&less&radiaDon&exposure.&

J&NuclMed&49:5;8,&2008&



•  primary&outcome&was&the&development&of&
either&DVT&or&PE&in&the&ensuing&3&months&in&
paDents&in&whom&PE&had&been&excluded&by&
either&the&V/Q&or&CTA&study&

•  PosiDve&for&&PE&or&DVT&
–  101&(14.2%)&&in&V/Q&group&
–  133&(19.2%)&in&CTA&group&

•  subsequently&developed&either&PE&or&DVT&
–  6&of&661&(1%)&of&the&iniDally&negaDve&V/Q&group&
–  2&of&561&(0.4%)&of&the&iniDally&negaDve&CTA&group&
–  sta1s1cally+insignificant+difference+



ConDnuing&role&of&Lung&V/Q&

•  Clinical&probability&&
•  CXR&&&Normal&or&near&normal&&&Lung&V/Q&

•  CXR&&&&infiltrates,&atelectasis,&&&pleural&effusions&&&
CTPA&

•  Increased&no&of&Lung&V/Q&studies&
•  Similar&performance,&&

–  posiDve&V/Q&studies&was&quite&low&(3.5%)&as&compared&with&
CTAs&(13%)&

–  False&negaDve&rates&on&3;month&follow;up&were&an&idenDcal&
1.1%&for&both&procedures&

•  reduced&radiaDon&exposure&to&paDents&



Diagnosis*&

•  Clinical&presentaDon&
–  clinical&signs,&symptoms&and&rouDne&laboratory&tests&do&not&

allow&the&exclusion&or&confirmaDon&of&acute&PE&but&increase&the&

index&of&its&suspicion&

•  Assessment&of&clinical&probability&

–  clinical&evaluaDon&makes&it&possible&to&classify&paDents&into&

probability&categories&corresponding&to&an&increasing&

prevalence&of&PE,&whether&assessed&by&implicit&clinical&

judgement&or&by&a&validated&predicDon&rule&

*ESC guidelines 2008 



•  D;Dimer&
–  a&negaDve&D;dimer&result&in&a&highly&sensiDve&assay&safely&
excludes&PE&in&paDents&with&a&low&or&moderate&clinical&
probability,&&

–  a&moderately&sensiDve&assay&excludes&PE&only&in&paDents&with&a&
low&clinical&probability.&&

–  When&using&a&recently&introduced&two;level&clinical&probability&
assessment&scheme,&&

•  a&negaDve&D;dimer&result&excludes&PE&safely&in&PE;unlikely&paDents&
either&by&a&highly&sensiDve&or&moderately&sensiDve&assay&



•  Compression&ultrasonography&and&computed&
tomographic&venography&
–  searching&for&a&proximal&DVT&in&paDents&with&PE&by&CUS&yields&a&
posiDve&result&in&around&20%&of&paDents.&CUS&can&be&used&
either&as&a&backup&procedure&to&reduce&the&overall&false;
negaDve&rate&when&using&single;detector&CT&(see&DiagnosDc&
strategies)&or&it&can&be&performed&to&avoid&CT&when&posiDve&in&
paDents&with&contraindicaDons&to&contrast&dye&and/or&
irradiaDon.&Combining&CT&venography&with&CT&angiography&adds&
a&significant&amount&of&radiaDon&and&is&not&useful&when&using&
MDCT.&



•  VenDlaDon–perfusion&scinDgraphy&

–  a&normal&perfusion&scan&is&very&safe&for&excluding&PE.&&

–  Although&less&well&validated,&the&combinaDon&of&a&non;diagnosDc&V/Q&

scan&in&a&paDent&with&a&low&clinical&probability&of&PE&is&an&acceptable&

criterion&for&excluding&PE.&&

–  A&high;probability&venDlaDon–perfusion&scan&establishes&the&diagnosis&
of&PE&with&a&high&degree&of&probability,&&

–  but&further&tests&may&be&considered&in&selected&paDents&with&a&low&

clinical&probability&due&to&the&lower&PPV&of&a&high;probability&V/Q&scan&

result&in&such&paDents.&

–  In&all&other&combinaDons&of&V/Q&scan&result&and&clinical&probability,&

further&tests&should&be&performed&



•  Computed&tomography&
–  a&SDCT&or&MDCT&showing&a&thrombus&up&to&the&segmental&level&
can&be&taken&as&adequate&evidence&of&PE&in&most&instances,&&

–  the&necessity&to&treat&isolated&subsegmental&thrombi&in&a&
paDent&without&a&DVT&is&unclear.&&

–  In&paDents&with&a&non;high&clinical&probability,&a&negaDve&SDCT&
must&be&combined&with&negaDve&CUS&to&safely&exclude&PE,&
whereas&MDCT&may&be&used&as&a&stand;alone&test.&&

–  Whether&further&tesDng&is&mandatory&in&the&rare&paDents&who&
have&a&negaDve&MDCT&despite&a&high&clinical&probability&is&not&
seIled&



•  Pulmonary&angiography&

– pulmonary&angiography&is&a&reliable&but&invasive&

test&and&is&currently&useful&when&the&results&of&

non;invasive&imaging&are&equivocal.&Whenever&

angiography&is&performed,&direct&haemodynamic&

measurements&should&be&performed&



•  Echocardiography&
–  in&a&paDent&with&suspected&PE&who&is&in&a&criDcal&condiDon,&
bedside&echocardiography&is&parDcularly&helpful&in&emergency&

management&decisions.&In&a&paDent&with&shock&or&hypotension,&

the&absence&of&echocardiographic&signs&of&RV&overload&or&

dysfuncDon&pracDcally&excludes&PE&as&a&cause&of&haemodynamic&

compromise.&The&main&role&of&echocardiography&in&non;high;

risk&PE&is&further&prognosDc&straDficaDon&to&the&intermediate&or&

low;risk&category&















Role&of&V/Q&scinDgraphy&

•  In&centres&where&V/Q&scinDgraphy&is&readily&
available,&it&remains&a&valid&opDon&for&paDents&

with&an&elevated&D;dimer&and&a&

contraindicaDon&to&CT,&such&as&allergy&to&

iodine&contrast&dye&or&renal&failure.&

•  Breast&radiaDon&exposure&a&consideraDon&in&
choice&of&imaging&procedure&



•  Breast&radiaDon&esDmates&&

– 4;slice&CTA&&&from&20&to&60mSv&

– 64;slice&coronary&artery&CTA&&&50&to&80&mSv&to&

the&breast.&&

– a&full&V/Q&study&delivers&only&0.28&to&0.9&mSv.&&



Conclusion&

•  DiagnosDc&strategy&incorporaDng&clinical&probability&of&
PE,&d;dimer,&leg&u/sound,&imaging&studies&important&
for&accurate&diagnosis&

•  Diagnosis&of&PE&via&imaging&studies&largely&taken&over&&
by&MDCT&angiography&

•  Role&of&V/Q&scan&in&lies&in&paDents&who&have&
contraindicaDons&to&CT&scanning,&allergy&to&contrast&
injecDons&and&possibly&young&females&&

•  BeIer&sensiDvity&and&specificity&may&be&achievable&
with&SPECT&V/Q&



Xenon+133+ Tc=99m+DTPA+

Mode+of+decay+ Beta&minus& Isometric&&

Half+life+ 5.5&days& 6&hours&

Biological+half+life+ 30&seconds& 45&minutes&

Photo+energy+ 81&keV& 140&keV&

Mul1ple+view+imaging+ No&& Yes&&

Useful+for+severe+
COAD+

Yes&& ;/+&

Used+a}er+perfusion+
scan+

No&& No&&



Size& 10&–&90&µm&

Minimum&number&of&parDcles& to&
be&used&in&adults&

100000& unless& & pulmonary&
hypertension& and& right& to& lem&&

shunt&

Ideal&number&of&parDcles& 200000&;&500000&

Biological&half&life& 4&–&8&h&

InjecDon& Care& should& be& taken& not& to&
cause& parDcle& & aggregates& & that&&

can&produce&hot&spot&

Safety&& ParDcles& block& <1/1000& of& the&
capillaries& and& precapillary&

arterioles&

Tc;99m&MAA&



V/Q+match+defect+ Both& scans& abnormal& in& same& area&
and&equal&size&

V/Q+mismatch+ Abnormal&perfusion&
Normal&venDlaDon&

Triple+match+ V/Q&matching&with&CXR&

+
Segmental+defect+

Wedge&shape&and&pleural&base&
Large&>&75%&

Moderate&25&;75%&
Small&<&25%&

Reversed+mismatch+ Abnormal&venDlaDon&
Normal&perfusion&

Terminology&&



Xenon;133&venDlaDon&scinDgraphy&
Pa1ent+prepara1on+ None+

Dosage& 10;20&mCi&inhale&

Collimator& LEGP&

Photopeak& 20%&window&centered&at&81&keV&

PosiDoning& PaDent&is&seated&
Place&nose&clamps&on&paDent&and&connect&

mouthpiece&for&several&minutes&
Center&camera&over&chest&posteriorly&

PaDent& breathes& conDnuously& through&
mouthpiece&for&several&minutes&

AcquisiDon&& First+breath;&paDents&exhales&fully&and&is&ask&to&
minimally& inspire& and& hold& it& long& enough& to&

obtain&100000&count&or&10;15&seconds&

Equilibrium;obtain& 2& sequenDal& 90& seconds&

images&while&paDent&breath&normally&

Washout;turn&system&to&exhaust&

Obtain& 3& sequenDal& 45& seconds& posterior&

images& then& right& and& lem& posterior& oblique&

and&final&posterior&image&



Tc;99m&DTPA&venDlaDon&scinDgraphy&
Pa1ent+prepara1on+ None+

Dosage& 30&mCi&Tc;99m&DTPA&nebulizer&

Collimator& LEGP&

Photopeak& 20%&window&centered&at&140&keV&

PosiDoning& Place&nose&clamps&on&paDent&and&connect&
mouthpiece&for&several&minutes&

Center&camera&over&chest&posteriorly&
PaDent&breathes&conDnuously&through&

mouthpiece&for&several&minutes&

AcquisiDon&& Acquire&posterior&image&for&250k&and&
mark&Dme&

Views:&posterior/anterior/right&and&lem&
lateral/right&and&lem&posterior&oblique&



Tc;99m&MAA&perfusion&scinDgraphy&
Pa1ent+prepara1on+ None+

PaDent&precauDon& Pulmonary& hypertension& :& reduces&
parDcle&to&100000&

Right& to& lem& cardiac& shunt& :& reduced&
parDcle&number&

Dosage& 2;5&mCi& IV& over& several& respiratory& cycle&
with&paDent&supine&

Collimator& LEGP&

Photopeak& 20%&window&centered&at&140&keV&

AcquisiDon&& Acquire&posterior& image&for&500k&counts/
image&

Views:& posterior/anterior/right& and& lem&
lateral/right&and&lem&posterior&oblique&



Understanding&the&report&

+
+
+
+

+Mismatched+or+matched+V/Q+scan+

Mismatched+ –+ decreased+ perfusion+with+
normal+ven1la1on+
Matched+ –+ abnormal+ perfusion+ and+
abnormal+ven1la1on+
Ven1la1on+ abnormal+ + image+ shows+ –+
slow+to+wash+in/+slow+to+wash+out+(wash+
in+images+ +are+obtained+in+all+ven1la1on+
agent+but+wash+out+only+with+xenon+gas)++

&
Understanding&probability&

Normal&scan;&low&probability&of&PE&(0;5%)&
Low&probability&scan&&;PE&(10;15%)&

Intermediate&probability&&;PE&(25;30%)&
High&probability&–PE&(80;100%)&

&
QualitaDve&lung&scan&

Describe& the& percent& contribuDon& to&
global&perfusion&of&each&lung&

Combined&with&pulmonary&funcDon&test&



PotenDal&problems&
False+posi1ve+ Condi1ons+ that+ can+ mimic+ high+ probability=

vasculi1s+ /+ pulmonary+ arterial+ anomalies+ i.e.+
hypoplasia+and+stenosis++

Clinical&pretest&probability&of&PE& Useful&for&deriving&post&test&probability&

InterpretaDons&of&defect&size& High& probability& –& 2& moderate& /& large&&

mismatched&perfusion&defects&

If& paDent& with& cardiopulmonary& disease;& 4&

mismatched&defects&

Moderate&–&25;27%&area&lung&segment&

Large&75%&segment&

2&defects&each&50%&of&segment&can&be&counted&

as&1&large&defect&

&

Widespread&venDlatory&abnormaliDes& Widespread& venDlatory& abnormaliDes& =&

intermediate&probability&of&PE&

i.e.& pulmonary& infarcDon& or& pneumonia&

showed& matched& & V/Q& and& matched& CXR&

infiltrate&

Right&to&lem&shunt& Number& of& parDcle& can& be& reduced& for&
paDents& with& right& to& lem& shunt& i.e.&

children.&&



+
+

V/Q+scan+
probability+for+

PE+

+

Clinical+pre+scan+probability+

High&& Intermediate&& Low&&

High&&

&

97%& 88%& 56%&

Intermediate&& 66%& 28%& 16%&

Low&& 40%& 16%& 4%&











Technegas&&(venDlaDon)&&

DTPA&(perfusion)&

Pa1ent+with+COPD+







&

&

&

&

&

&

Causes+of+perfusion+
defect+

Primary+vascular+lesion+
PE&

VasculiDs&
SepDc/fat/air&emboli&

Pulmonary&artery&hypoplasia&or&atresia&

Primary+ven1la1on+
abnormality+

Pneumonia&

Atelectasis&
Pulmonary&edema&

Asthma&

COPD&
Bullae&&

&Mass+effect+
Tumor&

Adenopathy&
Pleural&effusion&

Iatrogenic++
Surgery&

RadiaDon&fibrosis&



&

&

&

&

V/Q+mismatched+
defect+

Acute&PE&

Chronic&PE&

VasculiDs&

MediasDnal&or&hilar&
adenopathy&

&hypoplasia&or&aplasia&of&
pulmonary&artery&

Post&radiaDon&therapy&

Bronchogenic&carcinoma&&&

SepDc/drug&abuse&
&&



&

&

V/Q+matched+defect+

COPD&

Air&space&disease&

Tumor&&

Pleural&effusion&

&Asthma&&

Lung&infarcDon&



&

V/Q+reversed+
mismatched+defect+

Pneumonia&&

Mucus&plugging&

Alveolar&pulmonary&edema&
&&



&

&

Unilateral+lung+
perfusion+

abnormality+

Pneumonectomy&&

MediasDnal&fibrosis&

&Pneumothorax&&

Tumors&

Mucous&plug&

Pulmonary&embolus&

Pulmonary&artery&stenosis&

Swyer;James&syndrome&

Massive&pleural&effusion&



&

&

&

&

Non+segmental+
defect+

Pacemaker&

Bullae&

&Trauma&&

Tumors&

Hemorrhage&&

Cardiomegaly&&

Hilar&adenopathy&

Atelectasis&&

Pleural&effusion&

Pneumonia&&



Perfusions&defect& venDlaDon& CXR& Probability&category&

Moderate+to+large+

≥&2&segments& Mismatch&& clear& high&

<&2& Mismatch&& clear& Intermediate&&

Match&& LL&zone& Intermediate&&

Match& UL&zone& Low&

MulDple& Match& Clear&& Low&&

Small+(<25%+of+a+segments)+

>&3&& N/A& Clear&& Low&&

1&;&3& N/A& Clear&& Very&low&

Non+segmental++

N/A& Shows&anatomical&

reason&for&perfusion&

abnormality&

Very&low&

None+

N/A& N/A& Normal&&



Variable++ Points++

Clinical&signs&and&symptoms&of&DVT& 3&

AlternaDve&diagnosis&is&less&likely&than&PE& 3&

Heart&rate&>&100&bpm& 1.5&

ImmobilizaDon&or&surgery&in&the&previous&4&weeks& 1.5&

Previous&DVT&or&PE& 1.5&

Hemoptysis& 1&

Malignancy&& 1&

Wells+clinical+predic1on+rule+for+the+diagnosis+of+pulmonary+embolism+(PE)+



Risk+category+ Cumula1ve+score+

Low&& <2&

Intermediate&& 2;6&

High&& >6&

Risk+categories+based+on+Wells+score+
(version+used+in+PIOPED+II)+



Risk+category+ Cumula1ve+score+

PE&unlikely& ≤4&

PE&likely& >4&

Risk+categories+based+on+Wells+score+
(version+used+in+Christopher+study)+















&

Most&common&symptoms&of&

PE&(PIOPED&study)&&

Dyspnea&(73%)&

PleuriDc&chest&pain&(66%)&

&&Coughing&(37%)&

Hemoptysis&(13%)&
&&



&

&

&

Atypical+
presenta1ons+of+PE+

Abdominal/&pelvic&pain&

Decreasing&level&of&
consciousness&

Fever&&

ProducDve&cough&

&Seizures&&

Syncope&&

Wheezing&&
&&



&

&

&

&

Condi1ons+
associated+with+D=+
Dimer+produc1on+

AMI&

Acute&stroke&

&&DIC&

Advanced&age&

&Heart&failure&

ConnecDve&Dssue&disease&

InfecDon&&

Malignancy&&

&&

Post&operaDve&

Pregnancy&

Renal&failure&

Trauma&&

Sickle&cells&

DVT&



The&following&associated&with&matched&

venDlaDon/perfusion&defects&of&lung&

scans&

A.  IV&drug&abuse&
B.  Congenital&rubella&syndrome&

C.  Histoplasmosis&&

D.  Thymolipoma&&

E.  Haematogenous&metastases&



The&following&associated&with&matched&

venDlaDon/perfusion&defects&of&lung&

scans&

•  TFTFF&



The&following&may&cause&perfusion&

defects&on&lung&scan&

A.  SLE&
B.  TB&
C.  Sarcoidosis&&
D.  Retrosternal&goitre&
E.  RadiaDon&pneumoniDs&

F.  Anomalous&pulmonary&artery&

G.  Bronchial&carcinoma&

H.  Congenital&lobar&emphysema&

I.  Haemangioendoliomatosis&&



The&following&may&cause&perfusion&

defects&on&lung&scan&

•  TTTTTTTTT&



Concerning&PE&

A.  A& single& perfusion& defect& separated& from& the&
pleural& surface& by& a& rim& of& normal& perfusion& is&
rarely&due&to&embolus&

B.  Normal&perfusion&exclude&clinically&significant&PE&

C.  The&combinaDon&of&clinical&impression&and&lung&
scan& results& is& a& beIer& predictor& of& PE& than&
either&taken&alone&

D.  PaDents& with& a& low& probability& scan& and& no&
evidence& of& venous& thrombosis& may& be& safely&
lem&untreated&

E.  He&parDcle&count&of&Tc;99&MAA&may&need&to&be&
increased& in& paDents& with& pulmonary&
hypertension&to&achieved&diagnosDc&images&



Concerning&PE&

•  TTTTF&



Total&loss&of&perfusion&to&one&lung&

occurs&in&

A.  Bullous&emphysema&

B.  Beckwith;Wiedmann&syndrome&

C.  Following&a&Blalock;Taussig&shunt&
D.  Pleural&effusion&&
E.  Swyer;James&syndrome&



Total&loss&of&perfusion&to&one&lung&

occurs&in&

•  TFTTT&



Regarding&V/Q&scanning&in&the&

following&up&of&confirmed&PE&

A.  Perfusion&defects&may&clear&at&24&hours&

B.  A& perfusion& defect& sDll& present& at& three&
months&is&likely&in&persist&indefinitely&

C.  A&persistent&defect&implies&lung&infarcDon&

D.  Underlying& heart& failure& may& enhance& the&

resoluDon&f&perfusion&defects&

E.  A&repeat&V/Q&scan&should&be&performed&prior&

to&stopping&anDcoagulaDon&



Regarding&V/Q&scanning&in&the&

following&up&of&confirmed&PE&

•  TTFFT&



The&fissure&sign&occurs&in&

A.  Sub&pulmonic&effusion&

B.  CysDc&fibrosis&
C.  Sarcoidosis&
D.  PE&
E.  Emphysema&&



The&fissure&sign&occurs&in&

•  TTFTT&



Reverse&V/Q&&mismatched&occurs&in&

A.  Pulmonary&atelectasis&

B.  PE&
C.  Alveolar&proteinosis&
D.  Bronchogenic&carcinoma&

E.  Pleural&effusion&



Reverse&V/Q&&mismatched&occurs&in&

•  TFFTT&



The&visualizaDon&of&the&kidneys&on&

Tc;99m&MAA&perfusion&scan&can&be&

caused&by:&

A.  Right&to&lem&shunt&
B.  Free&Tc;99m&

C.  MAA&parDcle&less&than&10&µm&in&size&

D.  Kidney&obstrucDon&
E.  Less&dehydraDon&



The&visualizaDon&of&the&kidneys&on&

Tc;99m&MAA&perfusion&scan&can&be&

caused&by:&

•  TTTFF&



A.&Low&probability&

B.&Intermediate&probability&

C.&High&probability&&

&1.  Clear&CXR&with&mulDple&matched&V/Q&defects&

2.  Single&large&segmental&V/Q&mismatch&

3.  Perfusion&defect&<&radiological&infiltrate&
4.  MulDple&small&perfusion&defect&

5.  Perfusion& defects& equal& to& radiographic&
infiltrate&

6.  Lobar&V/Q&mismatch&



A.&Low&probability&

B.&Intermediate&probability&

C.&High&probability&&

&1.  Clear& CXR& with& mulDple& matched& V/Q&

defects.&A&

2.  Single&large&segmental&V/Q&mismatch.&B&

3.  Perfusion&defect&<&radiological&infiltrate.&A&
4.  MulDple&small&perfusion&defect.&A&

5.  Perfusion& defects& equal& to& radiographic&
infiltrate.&B&

6.  Lobar&V/Q&mismatch.&C&



Stripe&sign&generally&is&reflecDve&of&

A.  PE&
B.  Non&embolic&disease&such&as&COPD&

C.  Pulmonary&hypertension&

D.  Pleural&fluid&
E.  Asthma&&



Stripe&sign&generally&is&reflecDve&of&

•  FTFFF&



Matched&absence&or&near&absence&of&

perfusion&and&venDlaDon&in&the&enDre&

lung&may&be&associated&with?&&

A.  Lung&carcinoma&

B.  Aspirated&foreign&body&
C.  Swyer&James&syndrome&



Matched&absence&or&near&absence&of&

perfusion&and&venDlaDon&in&the&enDre&

lung&may&be&associated&with?&&

•  TTT&



Regarding&V/Q&

A.  Kr;81m&is&generator&produced&

B.  Rb;81&is&cyclotron&produced&
C.  Albumin& macroaggregates& remain& in& the&

pulmonary& capillary&bed& for&weeks,& limiDng& the&
number&of&follow&up&perfusion&scans&that&can&be&
safely&performed.&

D.  The& biologic& half& life& of& MAA& is& longer& than&
albumin&microspheres&

E.  A&paDent&with&high&pretest&probability&of&PE,&the&
negaDve& predicDve& value& of& a& normal& scan&
exceeds&95%&&



Regarding&V/Q&

•  TTFFT&



Regarding&V/Q&

A.  In& a& paDent&with& low&pretest& probability& of& PE,&
the& posiDve& predicDve& value& of& posiDve& scan&
exceeds&95%&

B.  The& presence& of& the& triad& has& a& posiDve&
predicDve&value&of&PE&exceeding&95%&

C.  V/Q&scan&is&nondiagnosDc&in&most&paDents&with&
pulmonary&edema&

D.  Most&paDents&with&PE&show&infiltrate&or&effusion&
on&properly&exposed&CXR&

E.  Absence& of& perfusion& to& an& enDre& lung& is&
common&with&PE&



Regarding&V/Q&

•  FFFFF&



What&are&two&commonly&used&

radiopharmaceuDcals&for&venDlaDon&

imaging?&What&are&their&advantages&

and&disadvantages&



What&are&two&commonly&used&

radiopharmaceuDcals&for&venDlaDon&

imaging?&What&are&their&advantages&

and&disadvantages&
•  Xenon;133& and& Tc;99m& DTPA& aerosol.& Xenon;133&
demonstrates& more& clearly& the& physiology& of&
respiraDon& and& is& very& sensiDve& to& detecDon& of&
obstrucDve& airways& disease& manifested& by& slow&
washout.& The& disadvantages& is& the& rapid&washout,& its&
subopDmal& view& due& to& low& photopeak& (81& keV)& and&
poor&count&rate&image.&

•  Tc;99m&DTPA& aerosol& allows& high& count& images& in& all&
projecDons,&however& the& images&are&comparable&only&
to&the&inspiratory&phase&of&xenon;133.&&&



What&is&minimum&number&of&parDcles&

recommended&for&pulmonary&

perfusion&imaging?&



What&is&minimum&number&of&parDcles&

recommended&for&pulmonary&

perfusion&imaging?&

•  This& requires& at& least& 100,000& parDcles& in&
normal& adults& and& many& authoriDes&

recommend& a&minimum&of& 200000& –& 500000&

parDcles.&



What&is&the&size&range&of&MAA&

parDcles?&



What&is&the&size&range&of&MAA&

parDcles?&

•  In& commercial& preparaDons& & the& majority& of&

parDcles&are&20&to&40&υm&with&a&range&of&10&–&

90&υm.&



What&is&the&biological&fate&of&MAA&

parDcles?&



What&is&the&biological&fate&of&MAA&

parDcles?&

•  MAA& parDcles& are& easily& broken& down& in& the&

lung.& Delayed& imaging& performed& several&

hours& amer& pharmaceuDcal& administraDon&

d e m o n s t r a t e s & a c D v i t y & i n & t h e&

reDculoendothelial& system& because& of&

phagocytosis&of&the&breakdown&parDcles.&



Pearl&&

•  One& way& to& determine& whether& radioacDvity&

outside&of&the&lungs& is&caused&by&free&Tc;99m&

or&shunted&Tc;99m&MAA&is&to&image&the&brain.&

Free& pertechnetate& should& localize& in& the&

brain,& whereas& Tc;99m& MAA& parDcles& that&

gain& access& to& the& systemic& circulaDon& will&

lodge& in& the& first& capillary& bed& that& they&

encounter,& including& the& capillary& bed& in& the&

brain.&&



What&is&the&preferred&paDent&posiDon&

during&administraDon&of&Tc;99m&MAA?&&



What&is&the&preferred&paDent&posiDon&

during&administraDon&of&Tc;99m&MAA?&&

•  Administering& Tc;99m& MAA& with& the& paDent&

supine& results& in& a& more& homogenous&

distribuDon&of&parDcles&in&the&lung&than&when&

the&paDent&is&siyng&or&standing.&



What&is&the&stripe&sign?&



What&is&the&stripe&sign?&

•  Stripe&sign&refers&to&a&stripe&or&zone&of&acDvity&
seen& between& a& perfusion& defect& and& the&

closest& pleural& surface.& Because& PE& are&

typically&pleura&based,&the&stripe&sign&suggests&

another&diagnosis,&omen&emphysema.&



What&is&physiological&basis&for&

perfusion&defects&in&areas&of&poor&

venDlaDon?&



What&is&physiological&basis&for&

perfusion&defects&in&areas&of&poor&

venDlaDon?&

•  The&classic&response&to&hypoxia&at&the&alveolar&
level& is& vasoconstricDon.& ShunDng& a& blood&

away& from& the& hypoxic& lung& zone& maintains&

oxygen&saturaDon.&



What&is&the&shrunken&lung&sign?&



What&is&the&shrunken&lung&sign?&

•  The& lung& may& appear& smaller& than& usual& in&

paDent&sustaining&mulDple&small&emboli,&such&

as&fat&emboli,&that&distribute&uniformly&around&

the&lung&periphery&



What&is&the&classical&appearance&of&

mulDple&PE&on&lung&perfusion&

scinDgraphy?&



What&is&the&classical&appearance&of&

mulDple&PE&on&lung&perfusion&

scinDgraphy?&

•  MulDple& pleura;based,& wedged& shaped& areas&

of& significantly& diminished& or& absent&

perfusion.& The& size& of& the& defect& may& vary&

from& subsegmental& to& segmental& or& may&

involve&an&enDre&lung&or&lobe.&



What&is&the&sensiDvity&of&the&high&

probability&scan&category&for&detecDng&

pulmonary&embolism?&



What&is&the&sensiDvity&of&the&high&

probability&scan&category&for&detecDng&

pulmonary&embolism?&

•  In&the&PIOPED&study,&41&%&of&paDents&with&PE&
had&a&high&probability&scinDgraphy&paIern.&



What&are&the&most&common&clinical&

signs&and&symptoms&in&paDents&with&

confirmed&PE?&



What&are&the&most&common&clinical&

signs&and&symptoms&in&paDents&with&

confirmed&PE?&

•  In& PIOPED,& the& three& most& common&

presenDng& symptoms,& dyspnea& 80%,& pleuriDc&

chest&pain&60%&and&cough&40%.&

•  On& physical& examinaDon,& lung& crackles& 60&%,&

leg&swelling&30%&or&pleural&fricDon&rub&5%.&





High&probability&of&PE&

1.  Perfusion& is& decreased& in& the& right& lower& lobe&
except& for& the& superior& segment.& VenDlaDon& is&
truncated&in&the&right&lower&lobe&consistent&with&
subpulmonic&effusion&

2.  High& probability& for& PE.& Mismatch& between&
perfusion&and&venDlaDon&is&evident&in&the&basal&
segment.& The& perfusion& defect& is& considerably&
larger&than&the&effusion&on&the&X;ray&

3.  >&90%&
4.  Most&common&:&Normal&

5.  Next&most&common&:&atelectasis&&





Hot&spots&on&lung&scan&

1.  MulDple&hot&spot&are&present&in&the&upper&and&lower&
lobes,&predominately&in&the&right&lung&field&

2.  RadioacDve& emboli& as& a& result& of& poor& technique&
caused& by& drawing& & back& blood& into& the& syringe&
containing& the& Tc;99m&MAA& before& injecDon& of& the&
radiotracer,&causing&clumping&

3.  The& lungs,& the& target& organ,& received& 5& mCi& from&
Tc;99m& MAA.& Approximately& 0.2& rads& to& the& lung&
from&a&20&mCi&xenon&study&

4.  The& biological& half& life& is& brief.& The& paDent& breathes&
Xe;133&gas& to&equilibrium,& then&expels& it& into&a& trap.&
Only&Xe;133&absorbed&as&a&result&of&fat&solubility&has&
any&appreciable&biological&half&life&





VenDlaDon&perfusion&stripe&sign,&

emphysema&

1.  Decreased&upper&lobe&venDlaDon&is&seen&on&the&
single& breath& with& air& trapping& in& both& upper&
lobes& and& the& right& lower& lobe& on& washout&
images&

2.  Decreased& perfusion& to& the& majority& of& both&
lungs,& with& preserved& perfusion& in& the&
subpleural& lung,&most&evident&at&the& lung&bases&
and&medial&aspect&of&both&upper&lobes&

3.  Low&probability&
4.  Stripe&sign&





Hampton’s&Hump&–&intermediate&

probability&

1.  Posteroanterior& and& lateral& chest& radiographs&
demonstrate& a& pleural& based& opacity& in& the& lateral&
right&lung&base&

2.  A& single& wedge& shape,& pleural& based& defect& in& the&
same& locaDon& as& the& radiographic& abnormality,&
probably&the&anterobasal&segment&of& the&right& lower&
lobe.&Normal&Xe;133&venDlaDon&study&

3.  Intermediate&probability&for&PE&

4.  CXR&findings&in&PE&without&infarcDon&are&uncommon.&
When& present,& they& are& usually& associated& with& a&
large,&central&embolus.&Discoid&atelectasis&is&the&next&
most&common&finding&





Emphysema&caused&by&alfa&1&

anDtrypsin&deficiency&
1.  Single&breath&or&wash&in,&equilibrium&and&wash&out&phase&

2.  Single& breath& :& paDent& breathes& in& and& holds& a& single&
maximum&deep&inspiraDon&while&a&100000&count&image&is&
acquired.& Equilibrium& :& paDent& breathes& a&mixture& of& air&
and&xenon&while&serial&images&are&obtained&every&60&–&90&
seconds&for&3&minutes.&Washout& :&paDent&breathes&room&
air&and&exhales&xenon&while&serial&images&are&obtained&

3.  VenDlaDon& :& nonuniform& in& the& upper& lung& zones&
bilaterally,&iniDal&near&absent&at&the&bases.&As&upper&lobes&
wash& out,& xenon& fills& and& is& retained& in& both& bases&
indicaDng& severe&air& trapping.&Perfusion& :&heterogeneous&
to&both&upper&lung&zones&that&match&the&early&venDlaDon&
images.& The& extensive& perfusion& abnormaliDes& in& both&
lower& lung& zones&are&matched&with&areas&of&washout&air&
trapping&

4.  Low&probability&for&PE,&alfa&1&anDtrypsin&deficiency&





Tc;99m&DTPA&venDlaDon&study&with&

aerosol&clumping&
1.  MulDple&perfusion&defects&in&upper&and&lower&lung&fields.&Many&appear&

segmental&e.g..,&the&lateral&of&the&right&lower&lobe,&superior&segment&of&
the&lem&lower&lobe.&VenDlaDon&shows&extensive&diffused&clumping&within&
the& air& ways& throughout& both& lung& fields& making& determinaDon& of&
matching& or& mismatching& difficult.& The& study& was& interpreted& as&
intermediate& probability& since& venDlaDon& study& could& not& be&
interpreted,& however& the& segmental& perfusion& defect& paIern& is&
suspicious&for&embolus&

2.  Tc;99m&DTPA&aerosol&provide&(0.1&–&0.5&υm)&normally&distribute&on&firs&
impact& within& alveoli.& With& airway& turbulence& e.g..,& asthma& or& COPD,&
parDcles&impact&proximally&within&bronchi&and&appear&as&focal&hot&spot&

3.  Tc;99m&DTPA&aerosol&venDlaDon&is&performed&first.&The&paDent&breathes&
in& less& than& 1& mCi& at& Ddal& volume& unDl& an& adequate& count& rate& is&
obtained& the& sixfold& larger& Tc;99m& MAA& perfusion& dose& (5& mCi)&
overwhelms&the&retained&venDlaDon&dose,&allowing&the&two&consecuDve&
Tc;99m&studies&

4.  Xe;133&an&inert&gas,&is&advantageous&for&paDents&with&COPD&and&asthma.&
Delayed& filling& and& clearance& in& regions& of& obstrucDve& disease& can& be&
seen.&Disadvantage&:&only&posterior&views&are&possible&because&of&rapid&
exhalaDon&





Low&probability&V/Q&scan&

1.  Bilateral& inhomogeneous& distribuDon.& Matched&
perfusion& and& venDlaDon& abnormaliDes& throughout&
the& upper& and& lower& lobes,& especially& in& the& right&
lower&lobe&basal&segments.&Minimal&atelectasis&in&the&
lower&lobes&in&chest&x;ray.&Low&probability&for&PE&

2.  <&20%&
3.  <&1&%&
4.  Large&(segmental):&>&75%&of&a&segment&

&&&&&&&Moderate&(subsegmental):&25%&to&75%&of&a&segment&

&&&&&&&Small&(small&subsegmental):<&25%&of&a&segment&





Intermediate&probability&and&

pregnancy&
1.  Bronchodilator& therapy& before& V/Q& scan& as& an& asthmaDc&

therapeuDc&trial&

2.  PE& are& life& threatening& to& the& paDent& and& fetus.& The& radiaDon&
dose& to& the&paDent&and& fetus& is& low& (<&2& rads).&The&benefit/risk&
raDo& is& high.& No& change& in& procedure& is& required.& In& young,&
nonsmoking& paDents& without& cardiopulmonary& disease,& one&
might&reduce&the&dose,&conduct&only&a&perfusion&study&or&both&

3.  Hypoperfusion& of& the& lem& lower& lobe,& except& the& superior&&
segment.& BeIer& venDlaDon& than&perfusion&with&mismatching& in&
the& anterior& basal& and& part& of& the& lateral& basal& segments.& No&
venDlaDon& in& the& posterior& basal& and& part& of& the& lateral& basal.&
Costrophenic& angle& loss& seen& in& the& lem& lateral& and& LPO& views.&
CXR:&atelectasis/&infiltrate&with&elevaDon&of&the&lem&diaphragm&

4.  Intermediate& probability& for& PE.& One& large/& one& moderate&
segmental&mismatch&and&one&large&and&one&moderate&segmental&
match&corresponding&to&the&x;ray&atelectasis/infiltrate&





High&probability&of&PE&

1.  Perfusion:&decreased&right&lower&lobe&except&for&
the& superior& segment.& VenDlaDon:& normal&
except& for& mildly& truncated& right& lower& lobe&
consistent&with&subpulmonic&effusion&

2.  High& probability& of& PE.& Mismatch& between&
perfusion&and&venDlaDon&in&the&basal&segments.&
The&perfusion&defect&is&considerably&larger&than&
the&pleural&effusion&on&the&radiograph&

3.  >&80%&
4.  Most& common:& normal,& next& most& common:&

atelectasis&&





Stripe&sign&

1.  Decreased&perfusion&in&the&right&upper&lobe&(apical&and&
anterior&segment).&Stripe&sign&of&the&posterior&segment&
of&the&right&upper&lobe.&Normal&venDlaDon&

2.  Two&segmental&mismatched.&High&probability&of&PE&

3.  Its& presence& signifies& perfused& lung& Dssue& between& a&
perfusion& defect& and& the& adjacent& pleural& surface.& Its&
presence&can&be&use&to&classify&a&segment&as&not&related&
to&PE.&&

4.  Usually&a&manifestaDon&of&airway&obstrucDon.&The&sign&
has& been& correlated& with& CT& and& PET& showing& spared&
perfusion& of& the& cortex& of& the& lung& in& asthma& and&
emphysema&





Unilateral&matched&V/Q&abnormality&

1.  Perfusion:& global& decreased& perfusion& to& the&
enDre& lem& lung,& more& striking& than& the&
venDlaDon.& Xe;133& venDlaDon& images:&
decreased&and&delayed&venDlaDon&of&the&enDre&
lem& & lung.&Washout& images& show&no& significant&
air&trapping&

2.  Low&probability&
3.  Hilar& mass,& severe& unilateral& parenchymal& lung&

disease,&prior&shunt&for&congenital&heart&disease&

4.  Lung&cancer&



PET&and&oncology&









What&is&SUV?&

•  SUV&=&Standardized&uptake&value&

•  It& is& a& qualitaDve& evaluaDon& which&measures&

regional&tracer&concentraDon&

•  & SUV& =& acDvity& concentraDon& in& Dssue& (Bq/
gm)/& administered& acDvity& (Bq/& body& weight&

(gm))&





•  A&:&without&
aIenuaDon&

corrected&

•  B&:&with&aIenuaDon&
corrected&











HG&=&high&grade&

If&spleen&>&liver&=&post&chemo&
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Brown&Fat&

•  SedaDon&&
•  Adrenergic&blocking&agents&



&

&

&

&

&

&

High+FDG+uptake+

Higher&tumor&grade&

Large&number&of&variable&
cells&

&Increased&tumor&blood&flow&&

InflammaDon&&

Tumor&hypoxia&

Acute&radiaDon&

Recent&chemotherapy&

Recent&surgery&



&

&

&

&

&

&

Low++FDG+uptake+

Benign&lesion&

Necrosis&&

&Mucinous&,&bronchoalveolar&
carcinoma&

Hyperglycemia&&&

High&insulin&

Chronic&&radiaDon&

Scar&&

Prior&chemotherapy&



History++ Course+of+ac1on+

Prior&surgery& Delay&scan&4;6&weeks&

Chemotherapy&& Delay&scan&several&weeks&or&schedule&
scan&just&before&next&cycle&

RadiaDon&therapy& Delay&scan&at&least&3&months&

Colony&sDmulaDng&factor& Delay&scan&for&1&week&for&short&acDng&
agents&or&several&weeks&for&long&

acDng&agents&

Serum&glucose&>&200& Reschedule&scan&&

Insulin&administraDon& Wait&at&least&2&hours&

Breasjeeding&& DisconDnue&scan&at&least&6&hours&











Which&of&these&statements&is&true&

regarding&F;18&FDG&PET?&&

A.  F;18&FDG&uptake&is&normally&high&in&brain&and&

heart&

B.  The& mechanism& of& F;18& FDG& uptake& and&

metabolism&is&idenDcal&to&that&glucose&

C.  Oncology& paDents& should& fast& for& at& least& 4&
hours&prior&to&injecDon&

D.  Unlike&glucose,&F;18&FDG&is&excreted&through&
the&genitourinary&system&



Which&of&these&statements&is&true&

regarding&F;18&FDG&PET?&&

•  TFTT&



The&sensiDvity&of&FDG&PET&is&high&for&

detecDon&of&many&malignancies.&For&

which&of&the&following&tumors&is&the&

sensiDvity&of&FDG&PET&not&high?&

A.  Colorectal&cancer&
B.  Melanoma&

C.  Hepatocellular&carcinoma&

D.  Renal&cell&carcinoma&

E.  Lymphoma&&



The&sensiDvity&of&FDG&PET&is&high&for&

detecDon&of&many&malignancies.&For&

which&of&the&following&tumors&is&the&

sensiDvity&of&FDG&PET&not&high?&

FDG& PET& has& poor& sensiDvity& for& primary&

hepatocellular& carcinoma,& renal& cell& carcinoma&

and&prostate&cancer.&&

This& is& less& true& of& metastaDc& disease& than&

primary&tumors.&



Concerning&F;18&FDG&PET&in&lung&

cancer&staging&

A.  The& sensiDvity& for& detecDon& is& high& for&
tumors&of&5mm&and&greater&size.&

B.  SensiDvity&and&specificity&of&FDG&PET&is&higher&
than& CT& for& mediasDnal& staging& for& lung&

cancer.&

C.  False& negaDves& may& be& seen& with&

hyperglycemia.&

D.  F a l s e& n e g a D v e s& m a y& o c c u r& w i t h&

bronchoalveolar&carcinoma&



Concerning&F;18&FDG&PET&in&lung&

cancer&staging&

•  FTTT&



What&are&the&advantages&CT&PET&over&

PET&alone?&

A.  Automated&hardware&and&somware&fusion&for&

anatomical&fusion&

B.  DiagnosDc& CT& at& the& same& Dme& as& the& PET&

scan.&

C.  CT& is& used& for& more& rapid& aIenuaDon&

correcDon.&

D.  Eliminates&false&posiDve&interpretaDon.&



What&are&the&advantages&CT&PET&over&

PET&alone?&

•  TFTF&



What&are&some&limitaDons&of&FDG&PET&

in&tumor&staging?&



What&are&some&limitaDons&of&FDG&PET&

in&tumor&staging?&

•  PET& imaging& does& not& detect& microscopic&

metastases,& tumor& involvement& in& local& LNs&

may& be& obscured& by& acDvity& in& an& adjacent&

tumor,& concurrent& infecDon/inflammatory&&

process& may& cause& false& posiDve& and&

sensiDvity&for&intracranial&metastases&is&low.&



What&are&limitaDons&of&tumor&

restaging&by&PET?&



What&are&limitaDons&of&tumor&

restaging&by&PET?&

•  Post& therapy&effect&of& surgery,&chemotherapy&

and& radiaDon& therapy& may& cause& increased&

F;18& FDG& uptake,& which& can& be& confused&

acDvity&from&acDve&tumor.&

•  Even& paDents& scheduled& for& imaging& amer& an&

appropriate& delay& amer& therapy& may& require&

follow&up&imaging.&



What&are&some&differences&between&

nonaIenuaDon&corrected&and&

aIenuaDon&corrected&PET&images?&



What&are&some&differences&between&

nonaIenuaDon&corrected&and&

aIenuaDon&corrected&PET&images?&

•  Structures&near&surface&more&intense&

•  The&skins&more&intense&

•  The&lungs&more&intense&

NonaIenuaDon&
corrected&



Lung&carcinoma&

•  PET&sensiDvity&in&1&node&is&75%&
•  Pet&sensiDvity&for&mediasDnal&involvement&is&

91%&

•  Adrenal&is&most&common&metastasis&site&



Lung&carcinoma&

Epidemiology&&
&

"  UK&=&38000&cases&
"  22000&men&and&16000&women&

"  Death&=&34000&per&annum&

"  Peak&incidence&in&Europe&60;70&years&
"  3&x&more&common&in&men&

&



Lung&carcinoma&

Small&cell&carcinoma&
25%&

Non&small&cell&carcinoma&
75%&

Oat&cell& Intermediate&cell&& Squamous&cell&
50%&

Adenocarcinoma&
15%&

Large&
Cell&

AnaplasDc&
10%&

Bronchoalveolar&& Acinar&
Papillary&&

Solid&&

Bronchial&derived&



Lung&carcinoma&

Symptoms&&
&

"  Cough&
"  Hemoptysis&

"  Dyspnea&
"  Chest&pain&
"  Recurrent&chest&infecDon&


