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Disclaimer

This presentation is an independent product of RCD and does not communicate 

the views or positions of the U.S. Nuclear Regulatory Commission (NRC).
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Training Progression for ExtravDose 

Beginner training emphasizes Basic calculation

Intermediate training includes Advanced calculation features

Training on theory covers multiphysics mathematical 

models for fluid flow, activity concentrations, and dosimetry

You are here.

ExtravDose discussions
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1. Installation



     V+ software is available from U.S. NRC  https://ramp.nrc-gateway.gov/

Software installation
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V+ v2.0 software suite

ExtravDose module     one of six options
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License key
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2. Application Overview
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Inputs are entered in two windows

– MODEL INPUTS

–                       EVENT INPUTS

Results are presented in one window
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Graphical user interface (GUI) overview 
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Graphical user interface (GUI) overview: Inputs 

Click to access second window
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Graphical user interface (GUI) overview: Results 
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3. Parameters & Buttons
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Source and Concentration Inputs

Note: Once box is clicked, 
user can type the first letter to 
jump to those radionuclides.

Select decay data

Select radionuclide 
from dropdown list 

Enter radionuclide 
concentration in 
extravasated fluid

Enter flow rate 
into tissue
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Layer Inputs

Required for Basic calculations

Homogeneous
Single layer 

Enter thickness of tissue 
infiltrated by extravasated fluid
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Main button description

Results button enabled & window activated 
when calculation is in progress or finishes 

Timeline button click 
required to specify inputs 

Calculate button enabled after
Timeline inputs are specified 

to resolve this warning
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Transport Inputs

Enter threshold for 
tallying percentage of 
voxels exceeding that 
notification dose 

Enter tissue length 
for simulation

Enter tissue width 
for simulation
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Event Inputs

Select Limb Elevation 
or Warm Compress

Elevation duration 
automatically shown 

Enter start & end 
times for elevation
HH:MM with AM/PM format
 

Enter limb lift angle 

Events illustrated 
with overlapping 
color bands

Red – Extravasation
Purple – Warm Compress
Light Blue – Limb Elevation
Green – Analysis Period 

Summary Table of 
Numbered Events

Blue highlight shows Selected Event
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4. Basic Calculation Example
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EXAMPLE:   Basic calculation with 177Lu 
therapeutic radiopharmaceutical

Approximate large-volume event (worst case)

Include mitigative action taken by medical staff

– Apply warm compress for 45 min

Dermal & hypodermal extravasation approximated in 

homogeneous tissue matrix with 8-h basic calculation
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Time Controls elucidate temporal effects

– Static graphic at various times

– Manual forwarding or rewind 

– Option to play time-sequenced progression

EXAMPLE:  177Lu results for large volume extravasation

Graphical results display spatial effects with 

numerous voxels

– Accumulated local tissue dose

– Activity concentration in tissue 

– Absorbed dose rate
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Summary results reported for full analysis time



     V+ software is available from U.S. NRC  https://ramp.nrc-gateway.gov/

EXAMPLE:  Results as a snapshot in time

– V+ basic calculation took <2 min on laptop

– Radioactive fluid infiltrates tissue and flows 

         away from extravasation site

– Watch time-dependent results as a movie

– Adjust time control for static images

– Red x on timeline shows static image time

– Dose rates to tissue shown (left)
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Results summary

Pertains to full analysis time (e.g., 8 h) 

Documents tissue region percentage with accumulated

    doses exceeding user-specified notification threshold

Summary values are updated during the simulation 

Summary does not change after the simulation ends 

– When results movie is played 

– When static result images are called up (e.g., 15 min)
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5. Questions
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