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Introduction
Fludeoxyglucose F 18 (18F FDG) Injection[a] remains the most widely used radiopharma-
ceutical in PET despite continued advances in PET tracer development resulting in 
biomarkers with increased disease-specificity. Several studies have demonstrated  
other triggers for non-tumor specific 18F FDG uptake in addition to normal physiological 
uptake such as: inflammation, physiological uptake in uncommon locations, and other 
factors, all of which complicate the identification of the uptake of interest.1

In parallel, efforts to identify more accurate and clinically meaningful values than the 
standardized uptake value (SUV) alone have led to the investigation of whole-body 
tumor burden metrics, such as metabolic tumor volume (MTV) and total lesion 
glycolysis (TLG), as criteria for assessing disease outcomes. However, the calculation  
of MTV and TLG is labor-intensive, requiring the segmentation of every individual 
disease foci.2,3,4

This white paper presents the syngo®.via VB50 feature Lesion Scout with Auto ID[b][c] as  
a solution to this challenge. Additionally, it is designed to help the user understand the 
basic principles of the artificial intelligence (AI) technology behind Auto ID for  
18F FDG, its usage, and its current limitations.

[a]  Please see Indications and Important Safety Information for Fludeoxyglucose F 18 (18F FDG) Injection 
on page 4. For full Prescribing Information, please see pages 17-19.
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Fludeoxyglucose F 18 Injection 
*Indications and usage 

Fludeoxyglucose F 18 Injection is indicated for positron emission tomography (PET) 
imaging in the following settings:
•  Oncology: For assessment of abnormal glucose metabolism to assist in the evaluation 

of malignancy in patients with known or suspected abnormalities found by other 
testing modalities, or in patients with an existing diagnosis of cancer.

•  Cardiology: For the identification of left ventricular myocardium with residual 
glucose metabolism and reversible loss of systolic function in patients with coronary 
artery disease and left ventricular dysfunction, when used together with myocardial 
perfusion imaging.

•  Neurology: For the identification of regions of abnormal glucose metabolism 
associated with foci of epileptic seizures.

Important Safety Information 
•  Radiation Risks: Radiation-emitting products, including Fludeoxyglucose F 18 

Injection, may increase the risk for cancer, especially in pediatric patients. Use  
the smallest dose necessary for imaging and ensure safe handling to protect the 
patient and health care worker.

•  Blood Glucose Abnormalities: In the oncology and neurology setting, suboptimal 
imaging may occur in patients with inadequately regulated blood glucose levels.  
In these patients, consider medical therapy and laboratory testing to assure at least 
two days of normoglycemia prior to Fludeoxyglucose F 18 Injection administration.

•  Adverse Reactions: Hypersensitivity reactions with pruritus, edema and rash  
have been reported; have emergency resuscitation equipment and personnel 
immediately available.

Dosage forms and strengths 
Multiple-dose 30 mL and 50 mL glass vial containing 0.74 to 7.40 GBq/mL (20 to  
200 mCi/mL) of Fludeoxyglucose F 18 Injection and 4.5 mg of sodium chloride with  
0.1 to 0.5% w/w ethanol as a stabilizer (approximately 15 to 50 mL volume) for 
intravenous administration.

Fludeoxyglucose F 18 Injection is manufactured by PETNET Solutions, a 
Siemens Healthineers Company, 810 Innovation Drive, Knoxville, TN 39732.



Lesion Scout
Lesion Scout (an improved version of the tool known as Multi-Foci Segmentation [MFS] 
in previous versions of syngo.via) is designed to offer the reading physician a way to 
segment uptake in the complete scan volume and to create findings based upon these 
results. One improvement compared to previous versions is that the user can create a 
list of predefined selection and segmentation criteria for easy reuse enabling the reader 
to customize those criteria to varying clinical needs, different radiopharmaceuticals, or 
local site segmentation preferences. This feature may also aid in removing inter-user 
variability because the parameters used for segmentations can be easily and repeatably 
applied by different reading physicians, supporting manual as well as PERCIST-based 
measurements.5 Other improvements include faster calculation of the segmentations, 
as well as the display of the segmentations in the maximum intensity projection (MIP) 
image. This enables easy navigation to the corresponding location in the orthogonal 
views where the segmented uptake can be excluded from the results with a single click 
(and similarly re-included by clicking again in case of errors). Lesion Scout works with  
PET or SPECT data from any quantitative reconstruction which results in data with  
SUV values that are agnostic of the tracer used. 

Figure 1: Configuration of Lesion Scout with Auto ID[b][c]. For lesion identification, the user can choose between SUVmax and SUVpeak metrics  
as well as PERCIST for the liver, the descending aorta, or a manually defined value. The definition of the PERCIST criteria are well described 
and widely used.5 For the segmentation criteria, the user can select among the % of local max, the threshold defined in the selection  
criteria section, or a manually defined value. Note that most users and trials recommend the use of a percentage of local max of ~ 40%, as 
described elsewhere.6,7,8 Additionally, segmentations above or beyond a certain size can be discarded by checking the appropriate box and 
corresponding size in milliliters. Finally, the user can choose if the segmentation results created by Lesion Scout to be analyzed by Auto ID. 
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Figure 2: Lesion Scout with  
Auto ID in review mode. Foci 
are segmented and a proposal 
for inclusion and exclusion is 
color-coded. In toggle mode, 
the user can easily switch back 
and forth between those pro-
posals. Notice the quick access 
to the presets and manual  
SUV selection threshold in the 
control area. Once reviewed 
and accepted, the foci for  
inclusion will turn into findings. 
Excluded foci will be deleted. 

Auto ID
Auto ID is an extension to Lesion Scout, which utilizes a deep-learning AI algorithm  
to support the reading physician by automatically identifying segmentations on  
18F FDG PET images that should not be included in the tumor burden calculation  
(eg, physiological uptake [see Figure 2]). The proposed classifications are color-coded 
and presented in the preview mode for review and confirmation by the user prior to 
final acceptance and calculation of MTV and TLG. 

Developing and testing Auto ID
Since the 1950’s, when the term artificial intelligence was described for the first time,9 
the field has seen tremendous progress. In particular, the advent of large-scale datasets 
and the use of graphics-processing units (GPU) for training deep neural networks led to 
great success for well-defined narrow tasks, such as image classification.10 However,  
it is beyond the scope of this white paper to provide a deep dive into this fast-evolving 
field, and the reader is referred to the literature available for further reading.11,12

Simplified, these classification networks apply a sequence of learnable functions whose 
parameters are optimized on a training dataset to maximize the classification criteria.

The common steps of these networks are defined as:
• Identifying the classes of interest
• Designing the sequence of learnable functions
• Training the classifier 
• Validating/testing the classifier
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The algorithm used in Auto ID was developed over the course of several years and built, 
trained, validated, and tested with thousands of different findings from different 
scanners and is described in the sections below.

As an additional step, the algorithm was tested on a large variety of oncological 
diseases and scanners, as well as reconstruction settings to prove its robustness and 
accuracy and therefore, usefulness for daily routine work.

Training data
The training of the foci-labeling convolution neural network (CNN) was performed  
on 784 whole-body PET/CT images (see Table 1 for further details). All foci were 
selected and segmented with a 42% of local maximum threshold and adjusted to 
correct for segmentation leakage if needed. Lesions were classified by experts with 
several years of experience in PET/CT reading into included (ie, foci that they considered 
including for MTV calculation) or excluded (eg, 18F FDG uptake due to normal 
physiological uptake or other non-physiological uptake such as unspecified bowel 
uptake, muscle activation, inflammation/infection, bone degeneration). The scan 
parameters were set according to the local department standards and resulted in a 
variety of different reconstruction and filtering settings.

Table 1: Training data statistics

Number of datasets 784 PET/CT; pathology: lung – 406,  
lymphoma – 337, unknown – 41 

Data origin Multicentric Europe

Sex Male: 487, female: 297

Age years 55.8 (±19.0); Range: [4 - 89], >21 years:  
706, <=21 years: 78

Manufacturer Siemens: Biograph 16, Biograph 40,  
Biograph mCT, CPS 1024

Scanned time post injection (min) 71.4 ±17.2

Injected dose (in MBq) 320.0 (±79.0)

Subjects from the training data were randomly split into 2 independent subsets: 
validation (10% of all subjects) and training (90% of all subjects). The validation set  
was used to select all model hyper-parameters (eg, network architecture, learning rate, 
and dropout) and determine the best trained CNN.

Convolution neural network classifier
The CNN classifier architecture, including the output, is identical to the one described  
in Sibille et al.13 In summary, the architecture of the network is inspired by AlexNet, 
which uses alternating convolutional and pooling layers to extract features from an 
image10. A convolutional layer learns a small kernel to filter the image while the pooling 
layer down samples the image by applying a small kernel on neighboring pixels (eg, 
max pooling layer with a 2 x 2 kernel). A stride of 1 was used for all convolutions. The 
classifier was trained using 9 CT multi-planar reconstruction (MPR) slices, 9 PET MPR 
slices, the atlas position, and coronal PET MIP to jointly predict the localization and 
classification as shown in Figure 3.
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Figure 3: Main CNN classifier architecture. The results of localization prediction are not exposed to the user, but this information was used 
to train the initial network described in Sibille et al.13

Figure 4: Zoomed view of the main classifier input structure. 
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Algorithm implementation in VB50
As shown in Figure 4, the algorithm receives the PET/CT images and the segmentations 
calculated with Lesion Scout. All three inputs are used to develop the inclusion and 
exclusion proposal.

Accuracy Testing
After development and training, testing was performed on a collection of data from 
multiple sources. All test data was kept separate from the training process, and no  
data from testing was used for cross-validation of the network. The expert annotations 
of 18F FDG PET/CT formed the basis (“Truther”) to test the performance of algorithm. 
Test subject data was annotated by two nuclear medicine experts (each >8 years of  
PET/CT reading experience) to perform a manual delineation of all foci with increased 
18F FDG uptake using a volume of interest (VOI) tool. Follow-up exams, if present, were 
visible to the readers.

Atlas CT 
image volume

Registration Preprocessing

Lesion Scout
[Multi-foci 

segmentation (MFS)]

Deformation
fields

Characterization proposal 
(included/excluded)

x,y,z, coordinates 
for each PET finding

Auto ID algorithm

PET image volume
CT image volume

Figure 5: Overall block diagram to segment and label foci in VB50. Note that ALPHA (Automatic Landmarking and Parsing of  
Human Anatomy) technology is used to provide the initial alignment. 
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Auto ID was tested on 157 independent PET/CT datasets consisting of lung cancer, 
lymphoma, melanoma, breast, colon, and other cancer types (38%, 28%, 10%, 4%,  
4%, 15% [see Chart 1 for more details]). The data originated from Siemens Healthineers 
and publicly available data from other vendors.14,15

In order to evaluate the performance of the Auto ID algorithm to classify foci as 
included or excluded, Lesion Scout was run on the dataset using the 42% of local 
maximum threshold (SUVmax) and to select all foci with (SUVmax > 1.5*liverSUVmean  
+ 2SDs). Each focus generated by Lesion Scout was compared to the reader’s finding.  
If the foci generated by Lesion Scout overlapped with the reader’s finding, it was 
marked as included; otherwise it was marked as excluded. The Auto ID algorithm  
was run on all foci to evaluate overall performance of the device.

As shown in Table 2, the overall accuracy achieved in this test setup was 92% or  
higher on average with no significant difference between lung cancer, lymphoma,  
or other diseases.

Table 2: Performance results from the truther reading test.

Disease All Lung/lymphoma Other
Truther #1 #2 #1 #2 #1 #2

#Subjects 157 104 53

#Average foci  
Included/subject 8.9 6.6 9.8 7.2 7.1 5.5

#Average foci  
Excluded/subject 47.4 49.7 40.3 42.5 61.4 63.9

Inclusion sensitivity (%) 80.0 87.6 81.9 91.3 74.9 78.2
Exclusion specificity (%) 95.2 93.4 95.0 92.5 95.4 94.6

Accuracy (%) 92.8 92.8 92.9 93.1 92.9 93.0

Melanoma 16.10%

Colon 7.5%

Inflammation 5.3%

Breast 6.4%

Other 19.12%

Lymphoma 44.28%

Lung 60.38%

Chart 1: Testing data per  
disease type. Data labeled  
with “Other” reflects the 
unavailability of the underlying 
disease due to data privacy of 
the specific country.
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Speed testing
In addition to the accuracy testing, the speed performance of Lesion Scout and Auto ID 
was evaluated to investigate the performance under various conditions, such as matrix 
size and number of segmentations, as well as findings. 

The cases were selected to represent a cross-section of routine data regarding the 
amount of segmentations, findings, as well as matrix size. Four different cases (1, 2, 3 
and 4) were segmented using different SUVmax thresholds and/or they were interpolated 
from their original size using a standard tool for resizing volumetric data, which is part 
of the MATLAB application.16 This enabled the tests to be ran on a wider range of matrix 
sizes (ranging from 168 to 880) and segmentation settings, resulting in different 
numbers of segmentations, objects, and findings. 

Testing of the VB40 version of MFS was performed on an SKU-I XL generation server,17 
and testing of the VB50 Lesion Scout with Auto ID[b][c] was performed on an older, 
lower-grade SKU-F XL server.17

For VB40, the “Time to result(s)” refers to the time taken for the system to perform the 
multi-foci segmentation over the complete volume, ending when the segmentation 
results were displayed for review. For VB50, the “Time to result(s)” refers to the time 
taken for the system to perform both Lesion Scout and Auto ID over the complete 
volume, ending when the segmentation results were displayed for review of the 
proposed labeling for inclusion or exclusion. The performance measurement details  
are shown in Table 3. On average, VB40 MFS took 17 seconds versus an average of  
11 seconds for Lesion Scout with Auto ID[b][c] in VB50, while the maximum time in VB40 
was approximately 50 seconds compared with less than 27 seconds for VB50. For a 
typical case with 200 foci or fewer, Lesion Scout with Auto ID[b][c] completes the 
segmentation and classification in less than 30 seconds for up to 880 matrix sizes  
and less than 10 seconds for less than 440 matrix sizes. 

syngo.via VB50 Lesion Scout with Auto ID[b][c] showed preliminary results to the reading 
physician as fast as or faster than MFS alone in VB40. This result was found even 
though the hardware configuration used for the VB40 testing, SKU-I, is more recent and 
has more computational power than the SKU-F hardware used for the VB50 testing.
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Table 3: Case details and performance measurement results. The different image matrix, segmentation 
threshold, types of segmentation, as well as number of segmentations are shown. The measurement 
results comparing syngo.via versions VB40 and VB50 can be seen in the last two columns.

Case # Matrix  
size

Baseline + threshold Number of  
segmentations

Time to results (s)

        SKU-I 
VB40A

SKU-F 
VB50A

1a 200 Liver ref (2.45 SUV-bw) 164 6.08 6.15

1b 440 Liver ref (2.46 SUV-bw) 156 13.68 9.05

1c 880 Liver ref (2.46 SUV-bw) 157 44.18 19.12

1d 440 Aorta ref (1.66 SUV-bw) 205 16.05 9.96

1e 440 Manual (4 SUV-bw) 163 13.52 8.83

1f 880 Aorta ref (1.64 SUV-bw) 219 50.02 24.01

1g 880 Manual (4 SUV-bw) 174 44.24 20.56

2a 168 Live ref (2.11 SUV-bw) 77 3.01 4.09

2b 168 Aorta ref (1.53 SUV-bw) 130 4.1 4.77

2c 168 Manual (4 SUV-bw) 68 2.25 4.49

3a 168 Liver ref (1.39 SUV-bw) 270 6.9 7.03

3b 168 Aorta ref (1.85 SUV-bw) 121 4.01 5.22

3c 168 Manual (4 SUV-bw) 145 4.31 5.14

4 440 Liver ref (1.86 SUV-bw) 564 46.27 26.51

Average 16.67 10.56

Max 50.02 26.51

Min 2.25 4.09

Current limitations
Lesion Scout with Auto ID[b][c] was developed to support the reader in including or 
excluding foci to and from the findings generation. However, Lesion Scout with Auto 
ID[b][c] is not designed to fully automate the physicians’ task of reading. Therefore, it is 
essential that the reading physician performs a first reading of the case prior to the use 
of these new tools. Another limitation is that Auto ID is currently trained for use on 18F 
FDG PET/CT scans only. The algorithm will not run on PET/MR data and will most likely  
create inconsistent and incorrect segmentation classification results on non-18F FDG 
data. Auto ID only analyzes only what was segmented and handed over from Lesion 
Scout. This can result in uptake that was either not segmented or segmented with other 
neighboring uptake and therefore into confusing Auto ID proposals or no analysis at all. 
Therefore an appropriate selection of the segmentation and contouring criteria is 
paramount for optimal results.
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If patients are frequently seen with a very high number of findings, such as initial 
work-up of advanced lymphoma or other advanced diseases with manifestations  
across the patient’s body, a large number of segmentations and subsequent findings 
will most likely be created. Currently, the algorithm is designed to compute an average 
case with <50 findings created and a matrix of 440 and lower. If more findings are likely 
to be created, it might be necessary to increase the ex-factory settings. This  
can be changed in the system configuration, and a Siemens Healthineers or local IT 
representative will be able to help.

Conclusion
The goal was to use AI to create a tangible tool for clinical routine and to transform  
the clinical intelligence of the reading physician into an algorithm and provide artificial 
intelligence a realistic and clinically meaningful role in today’s reading workflow.

Lesion Scout with Auto ID[b][c] is a new tool in syngo.via VB50 MM Oncology, using a  
state-of-the-art artificial intelligence algorithm designed to differentiate between 
physiological and non-physiological uptake, supporting physicians in calculating a 
whole-body tumor burden and subsequently, MTV and TLG for 18F FDG PET/CT scans.

Within 10 seconds and with 92% accuracy, Lesion Scout with Auto ID[b][c] automatically 
assesses an entire patient data set, segments all uptake, identifies the foci of interest, 
and processes a selection of foci to be excluded and included from the findings 
creation.[d]
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17 Hardware configuration

SKU-I XL:

XL Grade (DL380)

Memory: 192 GB
Processor: Intel 6126 Gold 12 core 2.6 GHz
CPU Quantity: 2
GPU Type: Nvidia Quadro P2000
OS: Windows Server 2016 Standard Edition

SKU-F XL:

XL Grade (ML350p)

Memory: 96 GB
Processor: Intel Xeon E5-2680 v2 2.8 GHz 10-Core CPUs
CPU Quantity: 2
GPU Type: Nvidia K2000
OS: Win 2012 R2 Standard edition
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Fludeoxyglucose F 18 Injection, USP

HIGHLIGHTS OF PRESCRIBING  
INFORMATION
These highlights do not include all the 
information needed to use Fludeoxyglu-
cose F 18 Injection safely and effectively. 
See full prescribing information for Flude-
oxyglucose F 18 Injection.
Fludeoxyglucose F 18 Injection, USP
For intravenous use 
Initial U.S. Approval: 2005

INDICATIONS AND USAGE
Fludeoxyglucose F 18 Injection is indicated 
for positron emission tomography (PET) ima-
ging in the following settings: 
• Oncology: For assessment of abnormal glu-

cose metabolism to assist in the evaluation 
of malignancy in patients with known or 
suspected abnormalities found by other 
testing modalities, or in patients with an 
existing diagnosis of cancer. 

• Cardiology: For the identification of left 
ventricular myocardium with residual glu-
cose metabolism and reversible loss of sys-
tolic function in patients with coronary ar-
tery disease and left ventricular dys- 
function, when used together with myo-
cardial perfusion imaging.

• Neurology: For the identification of regions 
of abnormal glucose metabolism associat-
ed with foci of epileptic seizures (1).

 DOSAGE AND ADMINISTRATION
Fludeoxyglucose F 18 Injection emits radiation. 
Use procedures to minimize radiation exposu-
re. Screen for blood glucose abnormalities. 
• In the oncology and neurology settings, in-

struct patients to fast for 4 to 6 hours prior 
to the drug’s injection. Consider medical 
therapy and laboratory testing to assure at 
least two days of normoglycemia prior to 
the drug’s administration (5.2). 

• In the cardiology setting, administration of 
glucose-containing food or liquids (e.g., 50 
to 75 grams) prior to the drug’s injection fa-
cilitates localization of cardiac ischemia (2.3). 

Aseptically withdraw Fludeoxyglucose F 18 
Injection from its container and administer 
by intravenous injection (2). 

The recommended dose: 
• for adults is 5 to 10 mCi (185 to 370 MBq), 

in all indicated clinical settings (2.1). 
• for pediatric patients is 2.6 mCi in the neu-

rology setting (2.2).
Initiate imaging within 40 minutes following 
drug injection; acquire static emission images 
30 to 100 minutes from time of injection (2).

DOSAGE FORMS AND STRENGTHS
Multi-dose 30mL and 50mL glass vial contai-
ning 0.74 to 7.40 GBq/mL (20 to 200 mCi/
mL) Fludeoxyglucose F 18 Injection and 
4.5mg of sodium chloride with 0.1 to 0.5% 
w/w ethanol as a stabilizer (approximately 15 
to 50 mL volume) for intravenous administra-
tion (3).

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
• Radiation risks: use smallest dose neces-

sary for imaging (5.1). 
• Blood glucose adnormalities: may cause 

suboptimal imaging (5.2).
ADVERSE REACTIONS

Hypersensitivity reactions have occurred; 
have emergency resuscitation equipment 
and personnel immediately available (6). 
To report SUSPECTED ADVERSE 
REACTIONS, contact PETNET Solutions, Inc. 
at 877-473-8638 or FDA at 1-800-FDA-1088 
or www.fda.gov/medwatch.

USE IN SPECIFIC POPULATIONS
• Lactation: Temporarily discontinue breast-

feeding. A lactating woman should pump 
and discard breastmilk for 9 hours after 
Fludeoxyglucose F 18 Injection (8.2). 

• Pediatric Use: Safety and effectiveness in 
pediatric patients have not been estab-
lished in the oncology and cardiology set-
tings (8.4).

See 17 for PATIENT COUNSELING  
INFORMATION
  Revised: 10/2019

and reversible loss of systolic function in patients with coronary artery disease and left 
ventricular dysfunction, when used together with myocardial perfusion imaging.

1.3  Neurology 
For the identification of regions of abnormal glucose metabolism associated with foci of 
epileptic seizures.

2  DOSAGE AND ADMINISTRATION 
Fludeoxyglucose F 18 Injection emits radiation. Use procedures to minimize radiation 
exposure. Calculate the final dose from the end of synthesis (EOS) time using proper 
radioactive decay factors. Assay the final dose in a properly calibrated dose calibrator 
before administration to the patient [see Description (11.2)]. 

2.1  Recommended Dose for Adults 
Within the oncology, cardiology and neurology settings, the recommended dose for 
adults is 5 to 10 mCi (185 to 370 MBq) as an intravenous injection.

2.2 Recommended Dose for Pediatric Patients
Within the neurology setting, the recommended dose for pediatric patients is 2.6 mCi, 
as an intravenous injection. The optimal dose adjustment on the basis of body size or 
weight has not been determined [see Use in Special Populations (8.4)].

2.3  Patient Preparation
• To minimize the radiation absorbed dose to the bladder, encourage adequate hydration. 

Encourage the patient to drink water or other fluids (as tolerated) in the 4 hours before 
their PET study. 

• Encourage the patient to void as soon as the imaging study is completed and as often as 
possible thereafter for at least one hour. 

• Screen patients for clinically significant blood glucose abnormalities by obtaining a his-
tory and/or laboratory tests [see Warnings and Precautions (5.2)]. Prior to Fludeoxyglu-
cose F 18 PET imaging in the oncology and neurology settings, instruct patient to fast 
for 4 to 6 hours prior to the drug’s injection.

• In the cardiology setting, administration of glucose-containing food or liquids (e.g., 50 to 75 
grams) prior to Fludeoxyglucose F 18 Injection facilitates localization of cardiac ischemia.

2.4  Radiation Dosimetry
The estimated human absorbed radiation doses (rem/mCi) to a newborn (3.4 kg), 
1-year old (9.8 kg), 5-year old (19 kg), 10-year old (32 kg), 15-year old (57 kg), and 
adult (70 kg) from intravenous administration of Fludeoxyglucose F 18 Injection are 
shown in Table 1. These estimates were calculated based on human2 data and using 
the data published by the International Commission on Radiological Protection4 for 
Fludeoxyglucose 18 F. The dosimetry data show that there are slight variations in ab-
sorbed radiation dose for various organs in each of the age groups. These dissimilari-
ties in absorbed radiation dose are due to developmental age variations (e.g., organ 
size, location, and overall metabolic rate for each age group). The identified critical 
organs (in descending order) across all age groups evaluated are the urinary bladder, 
heart, pancreas, spleen, and lungs. 

Table 1. Estimated Absorbed Radiation Doses (rem/mCi) After Intravenous 
Administration of Fludeoxyglucose F 18 Injectiona

Organ Newborn
(3.4 kg)

1-year old
 (9.8 kg)

5-year old
(19 kg)

10-year old
 (32 kg)

15-year old
 (57 kg)

Adult
(70 kg)

Bladder wallb 4.3 1.7 0.93 0.60 0.40 0.32
Heart wall 2.4 1.2 0.70 0.44 0.29 0.22
Pancreas 2.2 0.68 0.33 0.25 0.13 0.096
Spleen 2.2 0.84 0.46 0.29 0.19 0.14
Lungs 0.96 0.38 0.20 0.13 0.092 0.064
Kidneys 0.81 0.34 0.19 0.13 0.089 0.074
Ovaries 0.80 0.8 0.19 0.11 0.058 0.053
Uterus 0.79 0.35 0.19 0.12 0.076 0.062
LLI wall * 0.69 0.28 0.15 0.097 0.060 0.051
Liver 0.69 0.31 0.17 0.11 0.076 0.058
Gallbladder wall 0.69 0.26 0.14 0.093 0.059 0.049
Small intestine 0.68 0.29 0.15 0.096 0.060 0.047
ULI wall ** 0.67 0.27 0.15 0.090 0.057 0.046
Stomach wall 0.65 0.27 0.14 0.089 0.057 0.047
Adrenals 0.65 0.28 0.15 0.095 0.061 0.048
Testes 0.64 0.27 0.14 0.085 0.052 0.041
Red marrow 0.62 0.26 0.14 0.089 0.057 0.047
Thymus 0.61 0.26 0.14 0.086 0.056 0.044
Thyroid 0.61 0.26 0.13 0.080 0.049 0.039
Muscle 0.58 0.25 0.13 0.078 0.049 0.039
Bone surface 0.57 0.24 0.12 0.079 0.052 0.041
Breast 0.54 0.22 0.11 0.068 0.043 0.034
Skin 0.49 0.20 0.10 0.060 0.037 0.030
Brain 0.29 0.13 0.09 0.078 0.072 0.070
Other tissues 0.59 0.25 0.13 0.083 0.052 0.042

a MIRDOSE 2 software was used to calculate the radiation absorbed dose. 
b The dynamic bladder model with a uniform voiding frequency of 1.5 hours was used. 
* LLI = lower large intestine; ** ULI = upper large intestine
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FULL PRESCRIBING INFORMATION
1  INDICATIONS AND USAGE 

Fludeoxyglucose F 18 Injection is indicated for positron emission tomography (PET) ima-
ging in the following settings: 

1.1 Oncology 
For assessment of abnormal glucose metabolism to assist in the evaluation of malignancy 
in patients with known or suspected abnormalities found by other testing modalities, or in 
patients with an existing diagnosis of cancer.

1.2  Cardiology 
For the identification of left ventricular myocardium with residual glucose metabolism 
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2.5  Radiation Safety – Drug Handling
• Use waterproof gloves, effective radiation shielding, and appropriate safety measures 

when handling Fludeoxyglucose F 18 Injection to avoid unnecessary radiation exposure to 
the patient, occupational workers, clinical personnel and other persons.

• Radiopharmaceuticals should be used by or under the control of physicians who are quali-
fied by specific training and experience in the safe use and handling of radionuclides, and 
whose experience and training have been approved by the appropriate governmental 
agency authorized to license the use of radionuclides.

• Calculate the final dose from the end of synthesis (EOS) time using proper radioactive de-
cay factors. Assay the final dose in a properly calibrated dose calibrator before administra-
tion to the patient [see Description (11.2)].

• The dose of Fludeoxyglucose F 18 used in a given patient should be minimized consistent 
with the objectives of the procedure, and the nature of the radiation detection devices 
employed. 

2.6  Drug Preparation and Administration
• Calculate the necessary volume to administer based on calibration time and dose. 
• Aseptically withdraw Fludeoxyglucose F 18 Injection from its container. 
• Inspect Fludeoxyglucose F 18 Injection visually for particulate matter and discoloration 

before administration, whenever solution and container permit. 
• Do not administer the drug if it contains particulate matter or discoloration; dispose of 

these unacceptable or unused preparations in a safe manner, in compliance with applica-
ble regulations.

• Use Fludeoxyglucose F 18 Injection within 12 hours from the EOS. 
2.7  Imaging Guidelines

• Initiate imaging within 40 minutes following Fludeoxyglucose F 18 Injection administration. 
• Acquire static emission images 30 to 100 minutes from the time of injection.

3  DOSAGE FORMS AND STRENGTHS 
Multiple-dose 30 mL and 50 mL glass vial containing 0.74 to 7.40 GBq/mL (20 to 200 mCi/
mL) of Fludeoxyglucose F 18 Injection and 4.5 mg of sodium chloride with 0.1 to 0.5% 
w/w ethanol as a stabilizer (approximately 15 to 50 mL volume) for intravenous administ-
ration. 

4  CONTRAINDICATIONS 
None.

5  WARNINGS AND PRECAUTIONS 
5.1  Radiation Risks 

Radiation-emitting products, including Fludeoxyglucose F 18 Injection, may increase the 
risk for cancer, especially in pediatric patients. Use the smallest dose necessary for ima-
ging and ensure safe handling to protect the patient and health care worker [see Dosage 
and Administration (2.5)]. 

5.2  Blood Glucose Abnormalities 
In the oncology and neurology setting, suboptimal imaging may occur in patients with in-
adequately regulated blood glucose levels. In these patients, consider medical therapy 
and laboratory testing to assure at least two days of normoglycemia prior to Fludeoxyglu-
cose F 18 Injection administration.

6 ADVERSE REACTIONS 
Hypersensitivity reactions with pruritus, edema and rash have been reported in the post-
marketing setting. Have emergency resuscitation equipment and personnel immediately 
available.

7 DRUG INTERACTIONS 
The interactions of Fludeoxyglucose F 18 Injection with other drugs taken by patients un-
dergoing PET imaging has not been studied. 

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy 

Risk Summary
Data from published case series and case reports describe Fludeoxyglucose F 18 Injection 
crossing the placenta with uptake by the fetus (see Data). All radiopharmaceuticals have 
the potential to cause fetal harm depending on the fetal stage of development and the 
magnitude of the radiation dose. However, published studies that describe Fludeoxyglu-
cose F 18 Injection use in pregnant women have not identified a risk of drug-associated 
major birth defects, miscarriage, or adverse maternal or fetal outcomes. If considering 
Fludeoxyglucose F 18 Injection administration to a pregnant woman, inform the patient 
about the potential for adverse pregnancy outcomes based on the radiation dose from 
Fludeoxyglucose F 18 Injection and the gestational timing of exposure. The estimated 
background risk of major birth defects and miscarriage for the indicated population is un-
known. All pregnancies have a background risk of birth defect, loss, or other adverse out-
comes. In the U.S. general population, the estimated background risk of major birth de-
fects and miscarriage in clinically recognized pregnancies are 2-4% and 15-20%, respectively.
Data
Human Data
Data from published case series and case reports describe Fludeoxyglucose F 18 Injection 
crossing the placental barrier and visualization of radioactivity throughout the body of the 
fetus. The estimated fetal absorbed radiation dose from the maximum labeled dose (370 
MBq) of Fludeoxyglucose F 18 was 10 mGy with first trimester exposure to PET alone and 
20 mGy with first trimester exposure to PET/CT scan combination. Long-term adverse ra-
diation effects to a child exposed to Fludeoyxglucose F 18 Injection in utero are unknown. 
No adverse fetal effects or radiation-related risks have been identified for diagnostic proce-
dures involving less than 50 mGy, which represents less than 20 mGy fetal doses.

8.2  Lactation
Risk Summary
A published case report and case series show the presence of Fludeoxyglucose F 18 Injec-
tion in human milk following administration. There are no data on the effects of Fludeo-
xyglucose F 18 Injection on the breastfed infant or the effects on milk production. Expo-
sure of Fludeoxyglucose F 18 Injection to a breastfed infant can be minimized by 
temporary discontinuation of breastfeeding (see Clinical Considerations). The develop-
mental and health benefits of breastfeeding should be considered along with the mot-
her’s clinical need for Fludeoxyglucose F 18 Injection, any potential adverse effects on the 
breastfed child from Fludeoxyglucose F 18 Injection or from the underlying maternal con-
dition.

Clinical Considerations
To decrease radiation exposure to the breastfed infant, advise a lactating woman to pump 
and discard breastmilk and avoid close (breast) contact with the infant for at least 9 hours 
after the administration of Fludeoxyglucose F 18 Injection. 

8.4  Pediatric Use 
The safety and effectiveness of Fludeoxyglucose F 18 Injection in pediatric patients with 
epilepsy is established on the basis of studies in adult and pediatric patients. In pediatric 
patients with epilepsy, the recommended dose is 2.6 mCi. The optimal dose adjustment 
on the basis of body size or weight has not been determined. In the oncology or cardiolo-
gy settings, the safety and effectiveness of Fludeoxyglucose F 18 Injection have not been 
established in pediatric patients. 

11  DESCRIPTION 
11.1  Chemical Characteristics 

Fludeoxyglucose F 18 Injection is a positron emitting radiopharmaceutical that is used for 
diagnostic purposes in conjunction with positron emission tomography (PET) imaging. 
The active ingredient 2-deoxy-2-[18F]fluoro-D-glucose has the molecular formula of 
C6H1118FO5 with a molecular weight of 181.26, and has the following chemical structure: 

Fludeoxyglucose F 18 Injection is provided as a ready to use sterile, pyrogen free, clear, 
colorless solution. Each mL contains between 0.740 to 7.40GBq (20.0 to 200 mCi) of 
2-deoxy-2-[18F]fluoro-D-glucose at the EOS, 4.5 mg of sodium chloride and 0.1 to 0.5% 
w/w ethanol as a stabilizer. The pH of the solution is between 4.5 and 7.5. The solution is 
packaged in a multiple-dose glass vial and does not contain any preservative. 

11.2 Physical Characteristics 
Fluorine F 18 has a physical half-life of 109.7 minutes and decays to Oxygen O 16 (stable) 
by positron decay. The principal photons useful for imaging are the dual 511 keV “annihila-
tion” gamma photons, that are produced and emitted simultaneously in opposite direction 
when the positron interacts with an electron (Table 2).

Table 2. Principal Radiation Emission Data for Fluorine F 18

Radiation/Emission % Per Disintegration Mean Energy
Positron (β+) 96.73 249.8 keV
Gamma (±)* 193.46 511.0 keV

*Produced by positron annihilation 
From: Kocher, D.C. Radioactive Decay Tables DOE/TIC-I 1026, 89 (1981)

The specific gamma ray constant (point source air kerma coefficient) for fluorine F 18 is 5.7  
R/hr/mCi (1.35 x 10-6 Gy/hr/kBq) at 1 cm. The half-value layer (HVL) for the 511 keV photons is  
4 mm lead (Pb). The range of attenuation coefficients for this radionuclide as a function of lead 
shield thickness is shown in Table 3. For example, the interposition of an 8 mm thickness of Pb, 
with a coefficient of attenuation of 0.25, will decrease the external radiation by 75%. 

Table 3. Radiation Attenuation of 511 keV Photons by lead (Pb) shielding

Shield thickness (Pb) mm Coefficient of attenuation
0 0.00
4 0.50
8 0.25

13 0.10
26 0.01
39 0.001
52 0.0001

For use in correcting for physical decay of this radionuclide, the fractions remaining at selected 
intervals after calibration are shown in Table 4.

Table 4. Physical Decay Chart for Fluorine F 18

Minutes Fraction Remaining
0* 1.000
15 0.909
30 0.826
60 0.683

110 0.500
220 0.250

*calibration time 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action

Fludeoxyglucose F 18 is a glucose analog that concentrates in cells that rely upon glucose 
as an energy source, or in cells whose dependence on glucose increases under pathophy-
siological conditions. Fludeoxyglucose F 18 is transported through the cell membrane by 
facilitative glucose transporter proteins and is phosphorylated within the cell to [18F] FDG-
6-phosphate by the enzyme hexokinase. Once phosphorylated it cannot exit until it is de-
phosphorylated by glucose-6-phosphatase. Therefore, within a given tissue or pathophy-
siological process, the retention and clearance of Fludeoxyglucose F 18 reflect a balance 
involving glucose transporter, hexokinase and glucose-6-phosphatase activities. F 18 is 
used to assess glucose metabolism. 

Fludeoxyglucose F 18 Injection, USP



19White paper · Lesion Scout with Auto ID in syngo.via MM Oncology

Fludeoxyglucose F 18 Injection, USP

In comparison to background activity of the specific organ or tissue type, regions of de-
creased or absent uptake of Fludeoxyglucose F 18 reflect the decrease or absence of glu-
cose metabolism. Regions of increased uptake of Fludeoxyglucose F 18 reflect greater 
than normal rates of glucose metabolism. 

12.2 Pharmacodynamics 
Fludeoxyglucose F 18 Injection is rapidly distributed to all organs of the body after intravenous 
administration. After background clearance of Fludeoxyglucose F 18 Injection, optimal PET 
imaging is generally achieved between 30 to 40 minutes after administration. 
In cancer, the cells are generally characterized by enhanced glucose metabolism partially 
due to (1) an increase in activity of glucose transporters, (2) an increased rate of phos-
phorylation activity, (3) a reduction of phosphatase activity or, (4) a dynamic alteration in 
the balance among all these processes. However, glucose metabolism of cancer as reflec-
ted by Fludeoxyglucose F 18 accumulation shows considerable variability. Depending on 
tumor type, stage, and location, Fludeoxyglucose F 18 accumulation may be increased, 
normal, or decreased. Also, inflammatory cells can have the same variability of uptake of 
Fludeoxyglucose F 18.
In the heart, under normal aerobic conditions, the myocardium meets the bulk of its ener-
gy requirements by oxidizing free fatty acids. Most of the exogenous glucose taken up by 
the myocyte is converted into glycogen. However, under ischemic conditions, the oxidati-
on of free fatty acids decreases, exogenous glucose becomes the preferred myocardial 
substrate, glycolysis is stimulated, and glucose taken up by the myocyte is metabolized 
immediately instead of being converted into glycogen. Under these conditions, phosphor-
ylated Fludeoxyglucose F 18 accumulates in the myocyte and can be detected with PET 
imaging. 
In the brain, cells normally rely on aerobic metabolism. In epilepsy, the glucose metabo-
lism varies. Generally, during a seizure, glucose metabolism increases. Interictally, the sei-
zure focus tends to be hypometabolic. 

12.3  Pharmacokinetics 
Distribution: In four healthy male volunteers, receiving an intravenous administration of 
30 seconds induration, the arterial blood level profile for Fludeoxyglucose F 18 decayed 
triexponentially. The effective half-life ranges of the three phases were 0.2 to 0.3 minutes, 
10 to 13 minutes with a mean and standard deviation (STD) of 11.6 (±) 1.1 min, and 80 to 
95 minutes with a mean and STD of 88 (±) 4 min. 
Plasma protein binding of Fludeoxyglucose F 18 has not been studied. 
Metabolism: Fludeoxyglucose F 18 is transported into cells and phosphorylated to [18F]-
FDG-6-phosphate at a rate proportional to the rate of glucose utilization within that tis-
sue. [18F]-FDG-6-phosphate presumably is metabolized to 2-deoxy-2-[18F]fluoro-6-phos-
pho-D-mannose([18F]FDM-6-phosphate). 
Fludeoxyglucose F 18 Injection may contain several impurities (e.g., 2-deoxy-2-chloro-D-
glucose (ClDG)). Biodistribution and metabolism of ClDG are presumed to be similar to 
Fludeoxyglucose F 18 and would be expected to result in intracellular formation of 2-de-
oxy-2-chloro-6-phospho-D-glucose (ClDG-6-phosphate) and 2-deoxy-2-chloro-6-phospho-
D-mannose (ClDM-6-phosphate). The phosphorylated deoxyglucose compounds are de-
phosphorylated and the resulting compounds (FDG, FDM, ClDG, and ClDM) presumably 
leave cells by passive diffusion. Fludeoxyglucose F 18 and related compounds are cleared 
from non-cardiac tissues within 3 to 24 hours after administration. Clearance from the 
cardiac tissue may require more than 96 hours. Fludeoxyglucose F 18 that is not involved 
in glucose metabolism in any tissue is then excreted in the urine. 
Elimination: Fludeoxyglucose F 18 is cleared from most tissues within 24 hours and can 
be eliminated from the body unchanged in the urine. Within 33 minutes, a mean of 3.9% 
of the administrated radioactive dose was measured in the urine. The amount of radiation 
exposure of the urinary bladder at two hours post-administration suggests that 20.6% 
(mean) of the radioactive dose was present in the bladder. 
Special Populations: 
The pharmacokinetics of Fludeoxyglucose F 18 Injection have not been studied in renally-
impaired, hepatically impaired or pediatric patients. Fludeoxyglucose F 18 is eliminated 
through the renal system. Avoid excessive radiation exposure to this organ system and 
adjacent tissues. 
The effects of fasting, varying blood sugar levels, conditions of glucose intolerance, and 
diabetes mellitus on Fludeoxyglucose F 18 distribution in humans have not been ascertai-
ned [see Warnings and Precautions (5.2)]. 

13  NONCLINICAL TOXICOLOGY 
13.1  Carcinogenesis, Mutagenesis, Impairment of Fertility 

Animal studies have not been performed to evaluate the Fludeoxyglucose F 18 Injection 
carcinogenic potential, mutagenic potential or effects on fertility.

14  CLINICAL STUDIES 
14.1  Oncology 

The efficacy of Fludeoxyglucose F 18 Injection in positron emission tomography cancer 
imaging was demonstrated in 16 independent studies. These studies prospectively eva-
luated the use of Fludeoxyglucose F 18 in patients with suspected or known malignancies, 
including non-small cell lung cancer, colo-rectal, pancreatic, breast, thyroid, melanoma, 
Hodgkin‘s and non-Hodgkin‘s lymphoma, and various types of metastatic cancers to lung, 
liver, bone, and axillary nodes. All these studies had at least 50 patients and used patholo-
gy as a standard of truth. The Fludeoxyglucose F 18 Injection doses in the studies ranged 
from 200 MBq to 740 MBq with a median and mean dose of 370 MBq.
In the studies, the diagnostic performance of Fludeoxyglucose F 18 Injection varied with 
the type of cancer, size of cancer, and other clinical conditions. False negative and false 
positive scans were observed. Negative Fludeoxyglucose F 18 Injection PET scans do not 
exclude the diagnosis of cancer. Positive Fludeoxyglucose F 18 Injection PET scans can not 
replace pathology to establish a diagnosis of cancer. Non-malignant conditions such as 
fungal infections, inflammatory processes and benign tumors have patterns of increased 
glucose metabolism that may give rise to false-positive scans. The efficacy of Fludeoxyglu-
cose F 18 Injection PET imaging in cancer screening was not studied. 

14.2  Cardiology 
The efficacy of Fludeoxyglucose F 18 Injection for cardiac use was demonstrated in ten 
independent, prospective studies of patients with coronary artery disease and chronic 
left ventricular systolic dysfunction who were scheduled to undergo coronary revascula-
rization. Before revascularization, patients underwent PET imaging with Fludeoxygluco-
se F 18 Injection (74 to 370 MBq, 2 to 10 mCi) and perfusion imaging with other dia-
gnostic radiopharmaceuticals. Doses of Fludeoxyglucose F 18 Injection ranged from 74 
to 370 MBq (2 to 10 mCi). Segmental, left ventricular, wall-motion assessments of asyn-
ergic areas made before revascularization were compared in a blinded manner to as-
sessments made after successful revascularization to identify myocardial segments with 
functional recovery.
Left ventricular myocardial segments were predicted to have reversible loss of systolic 
function if they showed Fludeoxyglucose F 18 accumulation and reduced perfusion 
(i.e., flow-metabolism mismatch). Conversely, myocardial segments were predicted to 
have irreversible loss of systolic function if they showed reductions in both Fludeoxyglu-
cose F 18 accumulation and perfusion (i.e., matched defects). 
Findings of flow-metabolism mismatch in a myocardial segment may suggest that suc-
cessful revascularization will restore myocardial function in that segment. However,  
false-positive tests occur regularly, and the decision to have a patient undergo revascu-
larization should not be based on PET findings alone. Similarly, findings of a matched 
defect in a myocardial segment may suggest that myocardial function will not recover in 
that segment, even if it is successfully revascularized. However, false-negative tests oc-
cur regularly, and the decision to recommend against coronary revascularization, or to 
recommend a cardiac transplant, should not be based on PET findings alone. The rever-
sibility of segmental dysfunction as predicted with Fludeoxyglucose F 18 PET imaging 
depends on successful coronary revascularization. Therefore, in patients with a low like-
lihood of successful revascularization, the diagnostic usefulness of PET imaging with 
Fludeoxyglucose F 18 Injection is more limited. 

14.3  Neurology 
In a prospective, open label trial, Fludeoxyglucose F 18 Injection was evaluated in 86 
patients with epilepsy. Each patient received a dose of Fludeoxyglucose F 18 Injection in 
the range of 185 to 370 MBq (5 to 10 mCi). The mean age was 16.4 years (range: 4 
months to 58 years; of these, 42 patients were less than 12 years and 16 patients were 
less than 2 years old). Patients had a known diagnosis of complex partial epilepsy and 
were under evaluation for surgical treatment of their seizure disorder. Seizure foci had 
been previously identified on ictal EEGs and sphenoidal EEGs. Fludeoxyglucose F 18 In-
jection PET imaging confirmed previous diagnostic findings in 16% (14/87) of the pati-
ents; in 34% (30/87) of the patients, Fludeoxyglucose F 18 Injection PET images provi-
ded new findings. In 32% (27/87), imaging with Fludeoxyglucose F 18 Injection was 
inconclusive. The impact of these imaging findings on clinical outcomes is not known.
Several other studies comparing imaging with Fludeoxyglucose F 18 Injection results to 
subsphenoidal EEG, MRI and/or surgical findings supported the concept that the degree 
of hypometabolism corresponds to areas of confirmed epileptogenic foci. The safety 
and effectiveness of Fludeoxyglucose F 18 Injection to distinguish idiopathic epilepto-
genic foci from tumors or other brain lesions that may cause seizures have not been es-
tablished. 

16  HOW SUPPLIED/STORAGE AND DRUG HANDLING 
Fludeoxyglucose F 18 Injection is supplied in a multi-dose, capped 30 mL and 50 mL 
glass vial containing between 0.740 to 7.40 GBq/mL (20 to 200 mCi/mL), of no carrier 
added 2-deoxy-2-[18F-fluoro-D-glucose, at end of synthesis, in approximately 15 to 50 
mL. The contents of each vial are sterile, pyrogen-free and preservative-free. 
NDC 40028-511-30; 40028-511-50
Receipt, transfer, handling, possession, or use of this product is subject to the radioacti-
ve material regulations and licensing requirements of the U.S. Nuclear Regulatory Com-
mission, Agreement States or Licensing States as appropriate.
Store the Fludeoxyglucose F 18 Injection vial upright in a lead shielded container at 
25°C (77°F); excursions permitted to 15-30°C (59-86°F). 
Store and dispose of Fludeoxyglucose F 18 Injection in accordance with the regulations 
and a general license, or its equivalent, of an Agreement State or a Licensing State. 
The expiration date and time are provided on the container label. Use Fludeoxyglucose 
F 18 Injection within 12 hours from the EOS time.

17  PATIENT COUNSELING INFORMATION
Instruct patients in procedures that increase renal clearance of radioactivity. Encourage 
patients to: 

• drink water or other fluids (as tolerated) in the 4 hours before their PET study. 
• void as soon as the imaging study is completed and as often as possible thereafter for at 

least one hour.
Pregnancy: Advise pregnant women of the risk of fetal exposure to radiation with Flu-
deoxyglucose F 18 Injection [see Use in Specific Populations (8.1)].
Lactation: Advise lactating women that exposure to Fludeoxyglucose F 18 Injection  
through breast milk can be minimized by pumping and discarding breast milk and  
avoiding close (breast) contact with the infant for 9 hours after Fludeoxyglucose F 18 
Injection [see Use in Specific Populations (8.2)]. 

Manufactured and distributed by: 
PETNET Solutions, Inc. 
810 Innovation Drive 
Knoxville, TN 37932
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[b]  Lesion Scout with Auto ID is not available for sale in
the United States and is not commercially available in
all countries. Future availability cannot be guaranteed.
Please contact your local Siemens Healthineers organi-
zation for further details.

[c]  The lesion classification presented by Auto ID is only a
proposal. All findings must be evaluated and accepted
by the physician before MTV/TLG is calculated.

[d]  Supported for 18F FDG radiopharmaceutical only.
Clinical results may vary. Data obtained using a typical
case containing 200 foci.
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