APPENDIX B1

Autopsies on Patients Who Have Received Therapeutic Radionuclides


Patients in the NIH Clinical Center currently receive large doses of radionuclides for several diagnostic and therapeutic purposes.  Most prominent among these at the moment is the 131I-labeled monoclonal antibody protocol, but large doses (100-300 mCi) of 131I are also employed for thyroid ablation.  Ga67 and Tc99m are used for diagnostic purposes and Ir192 implants are used therapeutically as well.  Under these circumstances, it is inevitable that we will have more autopsies in which there may be a radiation hazard.  To minimize the potential risk to residents, attending staff, autopsy assistants, and persons who may come in contact with the body following postmortem examination, we are proposing the following precautions.  These precautions do not apply to cases in which rods may be removed at the beginning of an autopsy.


1.
Both the body and the chart should be received with warning labels; if either the body or chart is received without warning label for a body having received therapeutic radionuclides within the previous 3 weeks, please file an incident report on the case.


2.
Stat autopsies should not be performed in cases where the total body burden of radionuclide is estimated at 1 mCi or more.  This estimate may be based on measurements reported in the chart; if no measurements are available, use the attached charts for estimation.


3.
The Radiation Safety Branch should be notified as soon as we are requested to perform an autopsy on a “radioactive case.”  The radiation safety health physicist will assist in preparing for autopsy, estimate the body burden of radionuclide, monitor accumulative radiation exposure during a case, assist with decontamination following completion of the case, and verify the success of clean-up procedures.  No autopsies will be performed in the absence of the radiation safety health physicist.  Because “very hot” cases may require extensive preparations, it may be necessary on occasion to refuse to perform an autopsy if excessive time constraints are placed by the permission.  A decision not to perform an autopsy should be made by the attending pathologist.


4.
Monitoring of radiation dose on “hot” cases will include film and finger badges and pocket dosimeters.  These should be worn as close to waist level as possible, but above the level of the autopsy table.


5.
Careful planning may reduce considerably radiation exposure in an autopsy.  For example, early removal and shielding of a thyroid treated with 131I will reduce the radiation exposure by >90%.


6.
Total exposure for any staff person shall not exceed the following NIH guidelines:

	DOSE IN MREM



	
	Year
	Quarter
	Month
	Week

	Whole body
	 5000
	 1250
	 400
	 100

	Hands
	75000
	18750
	250
	1500

	Fertile Age Women
	  500
	—
	250
	  60

	Pregnant Women
	   500
	   125
	  40
	  10




Because 10 mrem is the minimum detectable dose by film badge, pregnant women or women likely to be pregnant should not perform or supervise autopsies on radioactive bodies.


7.
In bodies having a high total burden (such as 150 mCi 131I), the total allowable dose may be exceeded in 1-2 hours; it may be necessary for more than one resident and attending to be involved to spread the exposure around.  Both the assigned resident and attending should assist in prosection before involving other residents/attendings, however.  Arrangements for help should be made, if necessary, at the time the body burden of radionuclide is estimated.  The exposure guidelines above apply to the autopsy assistants as well as to residents and attendings.  Since the autopsy assistants are involved in more cases than residents and attendings, circumstances may force a more limited than usual involvement in the autopsy.  The use of portable shielding, available from the floor, may reduce gonadal exposure.


8.
To avoid aerosolization and contamination of the autopsy room, use of the power saw should be avoided when possible.  The chest may usually be opened using clippers and hand saw.  When significant radioactivity is present, the central nervous system should be examined only when, in the judgment of the resident and attending, such examination will play an important role in interpreting the autopsy findings.


9.
Appropriate precautions include use of gowns, covered with disposable aprons, double gloves, aerosol masks, foot covers, and head covers.  Radiation safety health physicist will assist with placement of drapes.  Thorough washing following the autopsy will reduce the risk of ingesting radioactive material.


10.
Tissues from these patients shall not be given for research except to investigators associated with the protocol under investigation.


11.
Tissue stored from these cases may require special precautions depending on the radiation levels.  The radiation safety health physicist will measure emissions from the “can” and determine the appropriate shielding to be employed.  Tissue should remain within the autopsy or tissue room, however, and not be transported elsewhere for storage.


12.
Based on measured organ radiation levels, the prosector shall estimate the radiation hazard from submitted blocks, the number of which should be minimized.  Cassettes shall be held until the total estimated nuclide content is <100 microcurie or until released by the chief of the autopsy service.  Jars containing 10-100 microcurie of radioactive material shall be labeled, and histology technicians reminded to wear gloves and neither eat, drink, nor smoke when handling these materials.  These blocks will not be sent out on contract for cutting.


13.
Frozen sections shall not be cut on radioactive cases.


14.
Each resident and staff member shall keep a record of his/her cumulative radiation exposure; a copy of this record should periodically be given following each radioactive autopsy to the chief of the autopsy service.  The chief of the service should be notified whenever an autopsy is performed on a radioactive body (before, if possible).


15.
To minimize the risk to any individual from radioactive autopsies, it may become necessary to rotate pathologists who are not “up” for a particular autopsy.  A resident or attending shall be excused whenever his cumulative dose exceeds 50% of the total allowable dose for the period.  For purposes of these guidelines, an autopsy will be assumed to deliver a minimum dose of 10 mrem.  Rotation of cases will go first to the second resident on the autopsy service, then to the residents on elective.  Attendings are asked to find their own substitutes.  Under no circumstances shall any resident exceed the maximum permissible dose during a given period, even if this necessitates leaving while an autopsy is in progress.


16.
When significant amounts of radioactive material (>30 mCi) are present, the resident, with the help of the radiation safety health physicist, shall send with the body a list of precautions to be followed in embalming the body.


17.
Following completion of cleanup, the radioactive waste disposal unit shall be called by the resident or attending.


18.
All specimens sent to Microbiology shall be labeled “radioactive.”  An estimate of the amount of radionuclide present would probably be helpful.


19.
All are encouraged to take the 1-day “Radiation Safety in the Laboratory” course given monthly.

Checklist for Radioactive Autopsies
1.
Notify attending pathologist.

2.
Notify radiation safety health physicist.  Lynn Jenkins, x5774 or 104-0877, or the NIH Police, Phone #116, and ask for the Radiation Safety Officer on call.

3.
Notify Chief of Autopsy Service.

4.
Estimate body burden of radionuclide from chart information.

5.
Check personal and autopsy assistant’s radiation exposure record.  Estimate time that each of you will be able to participate in autopsy.

6.
Discuss precautions and preparation of room with radiation safety health physicist.  Obtain portable shields if indicated.

7.
Drape room appropriately for case.  Dress includes gown, double gloves, particulate filter mask, shoe covers, and head covers.

8.
Place film badges and pocket dosimeters.

9.
Estimate body burden of radionuclide with radiation safety health physicist.  Revise exposure tissue estimates as necessary.  Determine whether organ can/will need to be shielded.  If so, obtain lead bricks for shielding.

10.
Prosect case.

11.
Check pocket dosimeters at 15 minutes, and hourly thereafter.

12.
Clean up and decontaminate table and environment with assistance of radiation safety health physicist.

13.
Call radioactive waste disposal for pick-up.

14.
Prepare statement for mortician if indicated.

15.
Label all specimens for Microbiology as radioactive.

16.
Label jar of cassettes as radioactive if required.

17.
Fill out Report of Radioactive Autopsy (attached) and return to Chief of Autopsy Service.

18.
Update personal radiation exposure record.  Give copy to Chief of Autopsy Service.

Report of Radioactive Autopsy
Patient name

Patient unit number

Autopsy number

Date of autopsy

Prosector

Attending staff

Autopsy assistant

Diagnosis

Radionuclide

Estimated body burden (from chart)

Estimated body burden (from surface measurement)

Time begun

Time ended

Estimated dose (resident) from pocket dosimeter

Estimated dose (attending) from pocket dosimeter

Estimated dose (autopsy assistant) from pocket dosimeter

Estimated exposure level from can (mrem/hr)

Was organ can shielded?

Estimated exposure level from cassettes (mrem/hr)

Were Microbiology specimens submitted?

Was funeral home notified of hazard?

If so, please attach copy of letter.

Exposure Record
NAME:


	DATE
	ISOTOPE
	PERIOD OF EXPOSURE
	ESTIMATED RATE
	ESTIMATED TOTAL DOSE
	TYPE OF ESTIMATE (i.e., pocket dosimeter, film badge, etc.)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


DOSE ESTIMATES
	Monoclonal Antibody Protocol:  Initial Dose 150 mCi


	  0 hr
	150 mCi
	50 mrem/hr

	24 hr
	  75 mCi
	25 mrem/hr

	  8 days
	  38 mCi
	13 mrem/hr

	16 days
	  19 mCi
	  6 mrem/hr

	24 days
	  10 mCi
	  3 mrem/hr

	32 days
	   5 mCi
	  2 mrem/h

	40 day
	   2 mCi
	  1 mrem/hr


	Thyroid Ablation:  Initial Dose 50 mCi                                            


	   9 hr
	50 mCi
	17 mrem/hr

	 24 hr
	15 mCi
	  7 mrem/hr

	 48 hr
	13 mCi
	  6 mrem/hr

	 72 hr
	12 mCi
	  6 mrem/hr

	 96 hr
	11 mCi
	  5 mrem/hr

	120 hr
	  9 mCi
	  4 mrem/hr

	144 hr
	  7 mCi
	  3 mrem/hr

	168 hr
	  5 mCi
	  2 mrem/hr

	192 hr
	  3 mCi
	  1 mrem/hr


NOTE:
These tables may substantially overestimate the body burden of radionuclide after 24 hours, especially for the monoclonal antibody protocol.  They should be used only when there is no estimate of body burden in the chart, and do not substitute for direct counting at time of autopsy.  Technetium half-life is approximately 6 hours.  Estimate 10 mCi as 3 mrem/hr.

