Tandem & Ovoid Brachytherapy planning using Pinnacle3 7.4
Orthogonal films are currently being taken in the OR, or in radiology after the implant. OR films are not taken at the same TFD- target film distance.  These films are to be brought to the dosimetry office for planning.  Dosimetry will identify the points of interest and the source location on the films and complete the treatment plan prior to the insertion of the cesium sources.  The physician should approve the bladder and rectal points.

Dosimetry must be available to change the loading until the physician explicitly approves the plan that was created. 

Ensure AP and lateral films are taken correctly

· Dosimetry must be present when the films are taken, to ensure that the AP film is a true AP projection and not slanted, the lateral film is perfectly perpendicular to the AP film, and the mag ring is properly positioned.

· The mag ring should be placed around the T+O applicators, flush to the vagina.  This guarantees that the mag ring accurately represents both the AP and lateral magnifications, and eliminates any confusion as to where it was placed when the films are viewed in the future.

· Dosimetry should inspect the films before the patient is removed from the table.  On the AP film, the bony anatomy, T+O applicators, mag ring, and sources within the T+O should be clearly visible.  On the lateral film, the vaginal packing, T+O applicators, mag ring, and sources within the applicators should be visible.

· If the films are low quality, they should be retaken until a decent set of films are produced.  The extra diagnostic dose and few minutes of time are insignificant compared to the impact of a large dosimetry error.

Point and source localization – film drawing
1. Securely tape the films (AP on the left, lateral on the right) to the Pinnacle digitizer.

2. Determine the magnification of each film. You must use this magnification factor for all points (ie, Art = 2cm * mag factor) and sources (ie, source length = 2 cm * mag factor) on the films.  The mag. ring on the T&O tray measures 5 cm.  You should always measure the longest possible diameter of the mag ring.  Image Size(5 = magnification factor.  Mag factors should be between 1.1 and 1.3.  If they are far outside this range, there may be a problem with the mag ring placement.

3. If you cannot see the mag. ring on the film, measure the length in centimeters between the top and bottom of one of the sources in the tandem and divide by 2cm.  The source used should be in a portion of the catheter that does not cause foreshortening of the image (in other words, a source that is not in the curvy part of the tandem).

4. Draw in the tandem and ovoid sources.  You should be able to trace at least 2 dummy sources on the AP and lateral films in the tandem.  You will have to manually draw in sources 2 cm long that go through the center of the ovoids.  The dummy sources visible in the films should be 2 cm long with 2 cm spacers in between.  If at all possible, outline these sources rather than measuring to avoid forshortening effects. In the ovoid the source is centered Rt./Lt. and Ant./Post.  Mark positions for four sources in the tandem, even if only three will be used.

5. Mark the origin on the lateral film.  There are many ways to define where the origin is, so this technique may be different than what is used at other clinics.  Mark a point along the tandem, 2 cm superior from the point where the ovoids or phlange intersect the tandem, whichever is higher.  This point should be near the top of the second dummy source from the tip of the tandem.

6. Mark the origin on the AP film.  There will be forshortening in the AP film near this area, so the best way is to use the top of the second dummy source as a reference.  If the point is at the tip of the source, use the tip of the same source in the AP film.  If it’s halfway down the source, use the halfway down point of the source in the AP film.

7. Mark Point A on the films.  On the AP film, draw a line that connects the origin and the midpoint of the tandem about 2 cm below the origin.  This defines the tilt of the tandem, and thus the tilt of the cervical canal.  Using an L bar or a transparent ruler, draw a line perpendicular to this that goes through the origin.  Mark Point A right and Point A left on this line, 2 cm on either side of the origin.  Mark Point A on the lateral film – if there is little tilt then Point A right and left will be directly on the origin, otherwise you should measure the superior/inferior distance and offset the points accordingly.

8. Mark Point B on the films.  Draw a vertical line along the spinous processes – this defines the midline of the patient.  At the level of the origin on the AP film measure 5 cm laterally from the patient midline (not along the tilt of the tandem) and mark the B points.  On the lateral film, assume that RtB and LtB are at the origin.

9. (Optional).  Mark Point C on the films, if instructed.  Mark a point at the intersection of a line drawn vertically along the lateral edge of the obturator foramen and a line drawn horizontally across the top of the acetabulum. On the lateral film the C point is at the upper most rim of the acetabulum.  This is an ICRU point.

10. Mark V points.  On the lateral film, mark points Vrt and Vlt  in the middle of each ovoid source.  On the AP film, mark these points on the lateral surface of each ovoid.  These points denote the vaginal surface dose. If caps are used the point will be located on the surface of the caps.  You should look on the AP film to see if the right or left ovoid is higher, and use that information to mark the appropriate ovoids on the lateral film.
11. Mark Bladder points.  On the lateral film, mark a point on the center of the foley balloon at its most posterior location on the lateral film (Bladder).  Mark a second point 1 cm. superior to this point along the posterior wall of the balloon (B1).  Mark the corresponding points on the AP film.  The bladder point should be in the center of the foley balloon on the AP film, and B1 should be 1 cm superior.

12. Mark Rectal points.  On the lateral film, mark a point 0.5 cm posterior to the vaginal packing (which has contrast in it) at the level of the center of the ovoid sources.  Also mark R1 - this point is 1 – 1.5 cm superior to the rectum point.  The physician can confirm this point.  Mark the corresponding points on the AP film.  Both rectum points should be in the centerline of the patient in the AP film.  The Rectum point should be at the mid-level of the ovoid sources, and R1 should be 1 – 1.5 cm superior.

Ovoid dimensions

These dimensions may be helpful when drawing in ovoids, and to double check that the mag factor is correct.

Diameter of regular Fletcher ovoids =  2-cm.  Length of the ovoid = 2.8-cm.

                                Medium caps = 2.5-cm.

                                Large caps = 3.0-cm.

Mini Ovoids



       Have no shielding for Rectum or bladder. Caps have built in shields

                               Mini-ovoids = 14mm  (5 on flat side- 7 on curved side

                               Small caps = 2cm



      Medium caps = 2.5 cm.

                              Large caps = 3.0
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Location of C Points
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Example markup of lateral film
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Example markup of AP film
Entering Sources and Points into Pinnacle

Enter the patient data. Add a plan and choose brachytherapy without images. Choose planning.  At the top of the menu choose brachytherapy.  The brachytherpy menu will appear:
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Under source group, add a new one for each activity that will be used in the implant. 

Name: Rename each group with its activity and marking (i.e., 7 mgRaEq, green)

Isotope: From drop down menu choose Cs-137 3M or Cs-137 Amersham
Matches source in inventory: Select the source that you will use to implant in the patient.

Choose to display the sources in 2D and 3D.

Display active length “no”

Outer wall color is yellow

Active length color is red 

Click on display options.
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Change the display to 10 cm within cm of slice.  This allows you to see all of the sources in the implant in a single view.

Color = purple.  Catheter information is not used.

Return to the source groups tab and click the reconstruction tab.

You must enter the correct mag factors for the films before digitizing any points.  Pinnacle will not back-correct point locations if the mag factors are changed.  Make sure your films are securely taped to the digitization box before digitizing.  Don’t worry about the SAD and SFD, as long as the mag factor is entered correctly.
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Digitize Coordinate System:

Source and point positions will be entered using the digitizer.

Click on Digitizer coordinate system

Place the films on the digitizer.  The AP film should be on the left half of the digitizer and the lateral film should be placed on the right half of the digitizer. Lay the lateral film with the pubic bones to the right.

Click on the vertical center line of the digitizer when prompted to enter the vertical line between films.

Choose to define: Right coordinate system

Define origin: Click on the origin. 

Choose not rotated

Repeat for the left coordination system.

As you enter sources and points, Pinnacle will beep once if they are within tolerance (0.5 cm), or twice if they are out of tolerance.  If points or sources do not meet tolerance, you should redefine the origin in Pinnacle.  If that still doesn’t work, you should check your film drawing and make sure the points and sources are drawn in properly.

Tandem Entry

On the target type pull down menu choose Line Sources In A Catheter for the tandem.  Click Begin Digitization, then digitize the top and bottom of each source. You can digitize all sources on one film then go to the other. Digitize in the same order for each film.  Click “Done” when you are done with all tandem points.

Ovoids Entry

Change the Target type to line sources in a catheter for the ovoids.  Click “New catheter” then “Begin digitization” to begin digitizing the right ovoid source.  Click the ends of the ovoid sources that you outlined on each film.  Click “Done” when you digitized both points on the AP and lateral films.  Click “New catheter” and repeat for the left ovoid source.
POI Entry

Change to POI for points.  Don’t worry about the “all existing points will be deleted” message and click “Yes”.  Click “Begin digitization” and click all points on the AP film, then all points in the lateral film.  Dismiss the Brachy Film Digitization screen.

After entering all point information go to the POI spread sheet to enter the point name, color and diameter.  

Change the name of the point to its anatomical location. Change point diameter to 0.3-cm.  Make bladder and rectum and points different colors.
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You should verify that A right and A left are 2 cm from the origin, and B right and B left are 5 cm from the origin.

Catheter Loading

Click on Cathers and rename the catheters to Tandem and Rt and Lt Ovoids.

Click on Catheter Loading to select the sources for the tandem.

Make sure you have the correct spacing for the catheter loading by clicking “Catheter defaults” and changing the parameters.

Catheter Tip to First Source Tip Space = 0 cm

Intersource space = 0 cm

                            = 2 cm if spacers are used

Dismiss the Catheter defaults screen.  Now change the “Cath Tip to Source Center” for each source, and change each source’s Group to reflect the correct activity.  Click “Add source” to add additional sources.  For a tandem with no spacer and the tip and no spacers between sources, four sources would have “Cath Tip to Source Center” distances of 1, 3, 5, and 7 cm.  As you highlight each source, verify on the 2D display that the sources line up correctly and form a continuous line.  Each ovoid will have only one source, and because it is always loaded at the tip of the digitized catheter (since you manually digitized the end of the source points), you should select a 1.0 cm “Cath Tip to Source Center” for each ovoid.
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Select Sources tab.  Highlight the source number.  Change the name of the sources to reflect which catheter they’re in (Tandem 1, Tandem 2, Rt Ovoid, etc.).
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Choose the Dose tab. Select Dose Rate as the Implant Type.  Set continuous dose to no.

The number of sources identified is indicated on this screen.

Use the grid tool to set the dose grid.
To manually set the dose grid, on the dose menu click on the tab for Dose Grid. 

Set the dose grid to .25 Resolution.

Make sure the grid covers all points and sources
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On the Dose tab choose Dose Display Options.

Choose Isodose line display.

Lines are Absolute

Select the dose rate lines of interest

60,50,40,30, & 20 are typical.

Click Compute brachy dose.

Printouts and Plots

Make sure the V points are positioned properly. Set the point size to 1.4 cm. Place the point edge on the source in the ovoid. Use the ((O tool to move the point with out changing the Z plane of the point.

Choose to print the plan.  Include POI and brachytherapy source groups. On the hotscript menu choose to turn the background white.  Plot the transverse, saggittal and coronal views on the color plotter. Set the X-Y- Z coordinates to 0.00

Set the magnification the same on each window. Under 2D tab choose zoom factor.
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Paperwork required for Cesium implants:

Implant information form

Physician orders – to be put in the patient’s hospital chart.

Secretary copy of the information form (hand written/ to be typed)

Visiting restriction form – to be placed on the patient’s door during the implant

Implant sticker to be put on the outside of the patient’s chart

Caution Radiation Area sign – to be placed on the patient’s door during the implant

Implant charge form – dosimetry charges for  the procedure, supervision of loading & handling of sources, and special treatment procedure.

Physician is to sign the plan and all necessary paperwork that is to be filed in the chart.

Sources loading and handling:

Dosimetry loads the sources in the straw that is to go in the tandem.  Ovoid sources are put in a straw to be transported to the patient’s room.  The physician loads the ovoids then inserts them into the applicator.  The straw is loaded into the tandem and screwcaps are placed on each.  The lead-pig and two long forceps are taken to the patient’s room and left until the implant is removed.  After the implant is loaded radiation safety is to be called to survey the patient’s room.
Typical prescription
Dr. Chiu typically prescribes a total of 90 Gy to Point A, including any external beam therapy.  There are usually 2 T+O placements, one week apart.  The total bladder and rectal doses are ideally kept below 65 Gy.
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