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— Physics and Radiobiology of Nuclear Medicine; GB Saha, Springer, 2013.

— Fundamentals of Nuclear Pharmacy; GB Saha, Springer, 2018.

— Clinical Nuclear Cardiology: State of Art and Future Directions; Barry L.
Zaret and George A. Beller; 4th Edition, 2010.

— PET and PET/CT: A Clinical Guide; Eugene C. Lin, Abass Alavi, Third
Edition; 2019.

— Fundamentals of Body CT; W. Richard Webb: 5th Edition, 2019
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e The normal biodistribution of '8F-DOPA includes uptake in the basal ganglia, pancreas,
and adrenal glands.

e Very intense and variable uptake can be seen in the excretory organs including the
gallbladder and biliary tract, kidneys, ureters and urinary bladder.

o Low-grade uptake can also be seen in the liver, myocardium, peripheral muscles and, in
some cases, the mammary glands, oral cavity, esophagus, duodenum, and bowel.

e In children, some uptake is also common in the epiphyseal growth plates
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Metastasis from the other malignancy (&
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Adrenal carcinoma (z

Adrenal adenoma (»
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On unenhanced CT, 99.6% of pheochromocytomas have more than 10 Hounsfield units
(HU). Whereas most adenomas have 10 HU or less, the less common lipid-poor adenomas
also have more than 10 HU.
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Contrast-enhanced CT is used to determine absolute and relative percentage contrast washout
between the portal-venous and delayed phases; values of at least 60% and at least 40%, for
absolute and relative washout, respectively, are typical of lipid poor adenomas but
unfortunately overlap those of pheochromocytoma.

Venous-phase enhancement of at least 85 HU was seen in 88% of pheochromocytomas but
in only 16% of adenomas.
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Because pheochromocytomas can be large, they may present with central necrosis that does
not enhance with contrast (ring sign) on CT or MRI. Regardless of washout, growing adrenal
lesions and those larger than 4-5 cm usually require further workup, such as resection or

biopsy.
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e The presence of microscopic lipid within a tissue, such as with hepatic steatosis or in a
lipid containing adrenal adenoma, leads to loss of signal intensity on OOP T1-weighted
images relative to IP T1- weighted images.

e The presence of iron, such as with hemochromatosis or chronic hemorrhage (containing
hemosiderin), or metal, will lead to loss of signal intensity on IP T1-weighted
images relative to OOP T1-weighted images.

e Macroscopic fat, proteinaceous fluid, subacute hemorrhage, dilute gadolinium-based
contrast material, and other paramagnetic substances have high T1-weighted signal
intensity relative to skeletal muscle.

e Iron, metal, gas, cortical bone, and fibrous structures (such as ligaments and tendons)
have low T1-weighted signal intensity relative to skeletal muscle.

e Iron, metal, gas, cortical bone, fibrous structures, and fast flow in vessels have low T2-
weighted signal intensity relative to skeletal muscle.
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CT scan with and without contrast (!
MRI with contrast enhancement (&
Tc99m-Sestamibi SPECT/CT (g
Galliumé67 scan + SPECT/CT (s
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Tc-99m sestamibi uptake is a marker of mitochondrial metabolism and is useful for imaging
of renal lesions with rich mitochondrial content, such as oncocytomas and hybrid
oncocytic/chromophobe tumors, but not renal cell carcinoma.
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Haloperidol: 21 days; Droperidol: 14 days (!
Phenylephrine: 7 days; Amoxapine: 21 days (&
Loxapine: 7 days; Chlorpromazine: 21 days (g
Amitriptyline: 21 days; Amlodipine: 7 days (s
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ABLE 13.3 Medications Recommended to Be Held Before I-123 mIBG Study

Discontinue
Drug Related Drugs Mech for:
Antihypertensive/cardiac agents  Bretylium, guanethidine, reserpine Deplete granules 7 days
Calcium channel blockers (amlodipine, nifedipine, nicardipine) Deplete granules 14 days
Labetalol Deplete granules and inhibit uptake 21 days
Beta-blocker
Antipsychotics Butyrophenones (droperidol, haloperidol) Inhibit uptake 21 days
Loxapine Inhibit uptake
Phenothiazines (chlorpromazine, fluphenazine, promethazine) Inhibit uptake
Cocaine/opioids Inhibit uptake 7 days
Sympathomimetics Amphetamine, dopamine, ephedrine, isoproterenol, Deplete granules 7 days
fenoterol, phenylephrine, phenylpropanolamine,
pseudoephedrine, salbutamol, terbutaline, xylometazoline
Tramadol Inhibits uptake 14 days
Tricyclic antidepressants Amitriptyline (and derivatives), amoxapine, doxepin Inhibit uptake 21 days

mIBG, Metaiodobenzylguanidine.

Fojleds (YOl Jour

Category

Strength of mIBG-inhibitory Recommendations/comments
effect

Drugs acting on
adrenorcceptors

Drugs affecting NE
transport, retention
or release

Calcium channel
blockers

Miscellaneous

Subcategory Most commonly tested Level of evidence®
medication(s)
Beta blockers Labetalol High
Propranolol
Beta agonists Salbutamol Very low
Alpha antagonists Phenoxybenzamine Low
Alpha agonists Clonidine Very low
Tricyclic antidepressants Desipramine Medium
SSRIs and SNRIs Fluvoxamine Low
Other anti-depressants ~ Trazodone Very low
NE depleters Reserpine High
Sympathomimetic: Phen: lamine  Low
Monoamines Cocaine Moderate
Nifedipine Medium
Cilnidipine
Neuroleptics Haloperidol Very low
Anaesthetics Ketamine Very low
Xylazine
Pentobarbital
Cardiac glycosides Digoxin Very low
Antiarrhythmics Amiodarone Medium

Labetalol should be withheld
Others: withholding not

Labetalol: strong
Others: none

required

None Withdrawal not required

Uncertain Withdrawal probably not
necessary

Uncertain Withdrawal probably not
necessary

Moderate to strong Should be withheld (otherwise,
an alternative tracer for
scanning should be
considered)

Consider withholding agents
with documented effect on
NET

None Insufficient evidence for
recommendation

If still in clinical use, should be
withheld

Should be withheld (otherwise,
an alternative tracer for
scanning should be
considered)

In case of suspected use, screen
patients prior to mIBG scan

None Effect (if any) is on release, not

on mIBG uptake. Not
necessary to withhold

Moderate to strong
for some agents

Strong

Strong

Moderate

Uncertain Uncertain
Uncertain Uncertain
Uncertain Uncertain: withdrawal probably

not necessary
None Effect (if any) beneficial. Not
necessary to withhold

Modified with permission from [54]

NE norepinephrine, NET norepinephrine transporter, SSR/ selective serotonin reuptake inhibitor, SNR/ serotonin-norepinephrine reuptake inhibitor

# Very low one or two articles, low three or four articles, medium five to seven articles, high more than seven articles
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e Several drugs may interfere with MIBG uptake such as: tricyclic antidepressants,
antipsychotics, beta-blockers, reserpine, calcium channel blockers, cocaine,
sympathomimetics, and therefore they should be discontinued before imaging for a
period adequate to ensure complete pharmacological washout.
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e Drugs that can interfere with 1231-MIBG uptake and the mechanism of
interference are as follows:

1. Type 1 Na dependent uptake or transport mechanism, for example, amiodarone,
labetalol, antipsychotics, tricyclic antidepressants, tricyclic-related antidepressants
(eg, venlafaxine and mirtazapine), sedating antihistamines, cocaine, and opioids
2. Calcium-mediated mechanism, that is, calcium channel blockers

3. Drugs causing depletion of content in storage vesicles, sympathomimetics: -2
stimulants (salbutamol), adrenoreceptor stimulants (pseudoephedrine), inotropic
drugs (eg, dobutamine), and vasoconstrictor sympathomimetics (eg,
phenylephrine), amiodarone, labetalol, and amphetamines

4. Inhibition of uptake by active transport into vesicles, that is, reserpine and
guanethidine

5. Unknown, for example, caffeine and a-blockers
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Intramural Hematoma without Dissection (!

Intramural Hematoma with Aortic Rupture (&
Type A Aortic Dissection (g

Type B Aortic Dissection (
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e  On contrast-enhanced scans, the IMH appears as a smooth and crescentic or, less
commonly, concentric thickening of the aortic wall.

e On unenhanced scans the IMH appears denser than unenhanced blood in the aortic
lumen; because of this characteristic appearance, CT in a patient with suspected
dissection should be preceded by unenhanced scans through the thorax.

HES 4.2.9[.; )ig.é

e Ifunenhanced scans are not obtained prospectively delayed unenhanced scans may
be obtained. Inward displacement of intimal calcification can also be seen on
unenhanced scans.
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PET/CT is helpful in diagnosing and staging pleural mesothelioma.
NCCN guidelines48 suggest that PET-CT has a role in pretreatment evaluation
only
in patients being considered for surgery.

e The primary role of PET/CT staging is to identify disease outside the affected
hemithorax and in precluding surgery in patients with extrathoracic disease

(>l poe = ST 2,15 )lom Cas)y)

e PET may have limited sensitivity for determining the extent of the local tumor
(subtle transdiaphragmatic extension is particularly hard to detect) and mediastinal
nodal metastases.

e Localized fibrous tumor of the pleura (benign mesothelioma) typically has low (<
2.5 SUV) uptake.

e Most benign pleural processes have a SUV <2.2.
Prior talc pleurodesis does not alter the accuracy of PET/CT staging of

mesothelioma.
A
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Scenario no. Description Appropriateness Score

1 Patients with suspected prostate cancer (e.g., high/rising PSA levels, abnormal Rarely appropriate 3
digital rectal examination results) evaluated for targeted biopsy and detection
of intraprostatic tumor

2 Patients with very-low, low-, and favorable intermediate-risk prostate cancer Rarely appropriate 2
3 Newly diagnosed unfavorable intermediate-, high-risk, or very-high-risk prostate
cancer
4 Newly diagnosed unfavorable intermediate-, high-risk, or very-high-risk prostate 8
cancer with negative/equivocal or oligometastatic disease on conventional
imaging
5 Newly diagnosed prostate cancer with widespread metastatic disease on May be appropriate 4
conventional imaging
6 PSA persistence or PSA rise from undetectable level after radical prostatectomy |Appropriate 9
il PSA rise above nadir after definitive radiotherapy Appropriate 9
8 PSA rise after focal therapy of the primary tumor May be appropriate 5
9 nmCRPC (MO0) on conventional imaging 7
10 Posttreatment PSA rise in the mCRPC setting May be appropriate 6
11 Evaluation of response to therapy May be appropriate 5
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Misregistration (&
Respiratory motion (g

Beam hardening (s
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Contrast enhanced CT (&I
Contrast enhanced MRI (&
Sialo scintigraphy (z

G-68 DOTATATE PET/CT (s
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Modality of Choice = MRI o
FDG PET/CT = Asymmetric linear or curvilinear uptake ,o ,Ual 5,90 slos @
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