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DEPARTMENT PROCEDURE MANUAL 

 

Category: Miscellaneous 

Subject: Sentinel Node Breast 

 

PRINCIPLE 

       

The lymphatic system (also known as the immune system) is an important network of channels and 

filters that make up the body's main line of defense against disease. Lymph channels contain a clear, watery 

fluid that contains white blood cells, called lymphocytes, which fight infection and disease. Along the 

network are bean-shaped organs called lymph nodes or glands. These nodes are responsible for the 

manufacture and storage of the disease- or infection-fighting lymphocytes. Lymph nodes are clustered in the 

neck, under the arms, in the groin and abdomen. The body has thousands of lymph nodes that are connected 

via the lymphatic system and collectively harness the body's defenses. 

The lymphatic system provides a vital function in fighting disease; however, this intricate network 

also creates an ideal pathway for cancer cells from solid tumor cancers such as breast, melanoma, lung, 

colorectal and head-and-neck to travel and spread. 

It is generally thought that the spread of cancer is caused by the migration (or draining) of tumor 

cells from the initial tumor to nearby lymph nodes and eventually to other vital sites via the lymphatic 

system. Cancer surgeons and medical oncologists believe the determination of whether a patient's primary 

tumor has spread to the lymph nodes is a major determinant of a patient's long-term prognosis. The spread 

of cancer to the patient's lymph nodes is established by the examination of the nodes by pathology to 

determine if tumor cells are present. If tumor cells are determined to be present in the lymph nodes, the 

patient's stage or severity of disease is increased. The staging of the cancer establishes the post-surgery 

treatment protocol for the patient. 

In the case of breast cancer, standard therapy typically involves the surgical removal of the primary 

tumor followed by a determination whether the cancer has spread to a patient's lymphatic system. The 

determination of the spread of disease is accomplished by removing nearby lymph nodes for biopsy. Prior to 

intraoperative lymphatic mapping ("ILM") described below, it was not uncommon for a surgeon to remove 

virtually all (~20-30) of the lymph nodes in the surrounding area (a process known as axillary node 

dissection). This radical, and often unnecessary, procedure caused a large number of patients to experience 

significant complications following surgery while producing a high percentage of inconclusive pathology 

results. 

 

RADIOPHARMACEUTICAL AND DOSE 

 

 99m
Tc-Sulphur Colloid (20MBq/0.1mL) 

 Same-day surgery:  Using a 1cc with luer lock syringe, draw up 25 MBq in a volume of 0.5 ml.  

 Following-day surgery: Draw up 100—120 MBq in a volume of 0.5 mL.   

 Replace needle with a 27g needle for injection. 

 

HOT LAB PREPARATION 

 

 Reconstitute Sulphur Colloid kit to have approximately 350 MBq/mL if imaging the morning of the 

surgery.  
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 If imaging the afternoon prior to surgery reconstitute the kit to have approximately 700 MBq/mL.  

 Boil the kit for 2½ minutes (instead of 5 minutes when using it for RES imaging).  

 Filter 1.0 mL of the colloid solution with a 0.2 µm filter and use the filtered S.C.  

 

CAMERA 

 

SPECT/CT Camera with Hi Res (or VXGP) collimators 

 

SUPPLIES 

 

 A few 4x4 gauzes or sterile pads 

 2 package of 4 sterile cotton balls  

 CHG-alcohol wipes  

 A Styrofoam cup (for discard cotton balls and gauze)   

 Assayed dose 

 

PATIENT PREPARATION 

 

Obtain Sentinel Node Worksheet for documentation and fill out accordingly. The questions routinely asked 

prior to booking the Sentinel Node Breast patient are as follows:   

1. Any history of prior axillary surgery?  If yes, document on the worksheet.     

2. Any previous chemotherapy or radiation therapy?  If yes, note the information on the worksheet.   

3. Any previous surgery to the affected breast?  If yes, document on the worksheet. 

 

TIME OUT 
 

Confirm with the patient and another informed technologist the patient’s name, D.O.B., affected breast, 

surgery date, type and time.  Both techs should initial the worksheet appropriately.   

 

INJECTION PROCEDURE 

 

1. Have patient put on a gown (open to the front) for the injection and imaging portion of the study.  

2. The patient should lie supine, with the breast of interest exposed for the intradermal injections of 

sulphur colloid. Place the patient under the camera in position (breast in bottom 1/3 of FOV 

and more medially as to ensure injection sites and nodes are visualized once imaging begins). 
Have the patient rest their arms, palms facing downward on arm rests. 

3. Just prior to injecting, have patient bring arm of affected side up by her head for the injection. 

Agitate the syringe to re-suspend the colloid (You may want to draw back slightly to create an air 

bubble to make mixing easier and then push out the bubble once mixing is done). Ensure that the 

bevel of the needle is up.  This allows you to see the graduation lines on the syringe. Make sure the  

needle is tightened onto the TB syringe. Inject/waste 0.1mL of the dose into the needle cap to prime 

the needle.   

4.  Three intradermal injections of 0.1 mL each are given slowly 1 cm from the areola's outer edge 

(smoothly advance the needle about half way under the skin before injecting) one above, one  
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medial, and one below the areola. You want to produce "wheals" on the surface of the patient’s 

skin with each injection. This will create turgor pressure at the injection site and allows the activity  

to enter the lymphatic system. You want to avoid injecting near a vessel, scar or depressed area of 

tissue. Use a sterile pad, or cotton ball, to place at the injection site as you slowly remove the needle 

once each injection has been given. This will prevent "spillage" of the injection onto the surface of 

the skin. Once the first injection is underway, start the camera. Note the time of the first 

injection.  Continue with remaining two injections. 

5. Images are acquired for 5 sec/frame for 360 frames (30 min). 

6. Place a 4x4 gauze over the injection sites and encourage the patient to massage the breast while fine 

tuning the position under the camera for imaging.  This action will encourage the flow of the tracer 

through the lymphatic system.  Remove the gauze.  It may be contaminated and cause artifact on the 

image.  Imaging will continue as detector 1 is moved toward the patient.  (On Cam 5: pause the 

acquisition, radius the head in, and then restart the acquisition).   

7. Have the patient rest their arms, palms facing downward on arm rests or tables placed perpendicular 

on either side of the imaging bed.  

8. Assay the residual dose.  Now, complete the worksheet: Determine Actual Patient Dose by 

subtracting the Residual in Syringe.  Divide the Initial assay by 5 to determine the dose per 0.1 ml.   

9. Indicate on the worksheet, the time of injection, injection sites and any other relevant information, 

such as, order of injections, presence of blood, good/poor wheals, patient scars, etc. 

10. Calculate how many hours will elapse from the time of injection to the surgery time.  Using the 
99m

Tc Decay Table, determine the decay factor for this number of hours.  Multiply the Pt dose by the 

decay factor to determine the activity at the OR time.  This decay-factored dose should be less than 

10 MBq. 

 

IMAGING PROCEDURE 
 

11. Dynamic: Anterior/Posterior dynamic images of the breasts are acquired for 30 minutes at 

5sec/frame.  Please check with NM physician if there is no activity (i.e. nodes) seen beyond the 

injection sites.  The patient may need to further massage the injection area to promote drainage. 

12. Statics: Acquire an ANT/POST view of the chest for 120 seconds. Acquire with the patient’s arm on 

the arm rests. 

13. Acquire both Lateral chest views with the patient’s arms positioned above the head for 120 seconds. 

14. SPECT/CT: acquired using the Sentinel Node breast SPECT/CT workflow, i.e. 60 views per head 

at 20 sec/frame.  Do not use Cam 6 arm holder- it will be CRUSHED but camera 5 arm holders may 

work.  Position patient with their chin, in a neutral position, at the top of the FOV (use a cobalt 

marker, if necessary).  Make sure injection sites are within the FOV.  Unless the patient is severely 

kyphotic, this should be the general rule for the superior limit.  Ensure the patient is within the lateral 

limits by using a cobalt sheet source, or, a visual check.  Proceed with the SPECT scan as usual. 

Cam 6:- Move on to the CT scan and produce the scout scan as usual.  Set the limits for the CT by 

using the bottom of the patient’s chin for the superior limit and the bottom edge of the affected  

breast for the inferior limit unless the patient’s body habitus requires a doctor’s input.  Once the CT 

is acquired, continue with the second recon option.  Cam 5:- Once the SPECT scan is done the 

camera heads retract.  A message appears to hit the Enable and GO to move the patient into the CT 

scanner.  The CT scan is acquired using the NM SPECT scan limits. 
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PROCESSING  
 

15. Dynamic images are not reframed.  The physicians can reframe the cines while viewing them.   

16. Static images must be clearly labelled for the surgeon to understand. For example: label with 

cephalad, right side, left side, ant, post etc, on each image.  When creating snapshots, use Colour 

Table Inv Log2 (24 bit). 

17. SPECT/CT:  
CAM 6- Process the SPECT/CT on the Acquisition terminal using the Low Count protocol.  Also 

make a MIP on HERMES (using Recon-AC – Transverse file). 

CAM 5 - Process the SPECT/CT on the Xeleris using TOMO CT, Soft Tissue Files with Volumetrix 

MI.  Also, make a MIP on HERMES (using TOMO CT TORSO IRACRR file).   

18. MultiFrame Screen Captures (MFSC): Follow directions in, “Creating Multiframe Screen 

Captures in Hybrid Viewer”, found under HERMES PROTOCOLS NEW 

PLATFORM/SENTINEL NODES, on the desktop.  This will create the videos (MFSC) and “fused 

SPECT/CT screen capture static”. 

18. PACS: Send the following 5 displays: snapshot of static images, 3 MFSC (Coronal, Sagittal and 

Transverse), and fused screen capture static.  The NM Physician will review the movies and statics 

once they are sent to PACS. The O.R. has a Web based PACS viewer, which is very slow to load 

images. 

19. Report: The NM physician will dictate a report to be typed ASAP and/or issue a verbal.  For same 

day surgery, fax the worksheet and the verbal to the OR desk.  Call ext. 34421, O.R. desk, to confirm 

receipt of report.  For next day surgery, fax the verbal to the physician’s office as soon as it is ready.  

Then, place the worksheet and verbal in the yellow folder available in the office and place on the 

printer.  The clerical staff member in at 07:00 will fax the documents to the O.R. 
 


