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Introduction: This document describes the procedures to be followed in case of an unplanned 

(surgical) procedure on a patient, to whom shortly before radioactive 89Zr-cetuximab has been 

administered as part of the ARTFORCE HN trial. Given the relatively long-half life of 89Zr 

(78 hours) and the characteristics of the emitting radiation (including relatively high energy 

photons of 511 and 909 keV), radiation-protection issues are important in order to minimize 

the radiation exposure of the health care professionals involved. After about two weeks 

following 89Zr-cetuximab administration, the radiation dose has decreased to 5-10% of the 

injected dose, indicating that after 2 weeks radiation-doses are no longer of concern. These 

emergency procedures can include any type of unscheduled contact which requires prolonged 

and close contact to the patient, e.g. surgical interventions like an emergency tracheotomy or 

any type of other surgery. Also radiological interventions qualify for this purpose, e.g. 

angiography or angioplasty in case of myocardial infarction. 

 

Instructions: The most important measure is to prevent the need for the unplanned 

procedure. E.g. if the Head and Neck Cancer patient is developing a compromised airway 

before the administration of radioactive 89Zirconium, then the administration should not be 

performed. 

Once the radioactive 89Zr-cetuximab has been administered to the patient and there is an 

indication for unplanned intervention then the following steps should be taken: 
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 Inform the Radiation Safety Authority of the local hospital where the patient is primarily 

treated for the head and neck cancer as soon as possible. See list of contact details in table 

below. 

 The local Radiation Safety Authority should be available 24x7 and should provide 

instructions on how to best perform the planned procedure. 

 In general, to decrease the radiation exposure the most efficient measures are to keep as 

much distance to the patient as possible (since the radiation will decrease quadratically with 

distance) and to limit the residence time with the patient. Using lead shields or lead 

aprons is NOT effective for this photon energy. 

 Prevent contamination by avoiding direct contact between the patient’s body fluids and the 

skin of the medical professional, using disposable gloves. 

 The local Radiation Safety Authority can provide radiation monitors to measure potential 

radiation contamination of material. 

 The local Radiation Safety Authority can also provide shielded containers to collect all 

contaminated material, like gloves, gauzes, sterile clothes and drapes, etc. 

 Contaminated material should be removed from the room where the procedure was 

performed and treated as radioactive waste in separate shielded containers and by qualified 

personnel of the local Radiation Safety Authority 

 After the procedure, the room in which the procedure was performed should be checked for 

remaining contamination and be cleaned. 

 Report the procedure as a potential Serious Adverse Event to the local investigator as soon 

as possible. See table. 

 Avoid contact between pregnant personnel and the patient as much as possible. 

 As an example, the estimated finger dose for a surgeon performing a tracheotomy 3 days 

after administration of 60 MBq 89Zr-cetuximab is estimated at about 40-45 MSv, assuming 

30 minutes for the procedure at a distance of 3 cm. With the appropriate tissue weighting 

factor of 0.01 for skin this results in an effective dose of 0.78 mSv. This is below the level 

of what an average member of the population receives annually (2 mSv) and also below the 

allowed additional radiation burden of 1 mSv annually. In the unlikely event of multiple 

emergency procedures it is strongly recommended to have different surgeons perform these 

procedures to spread the radiation burden, employing the ALARA principle. It should be 

noted that the numbers provided here are estimates, based on assumptions. Therefore, the 
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exact radiation dose may be different; nevertheless the order of magnitude of exposure 

seems acceptable. 

 Blood samples collected from a patient during the first weeks after administration of 89Zr-

cetuximab should be regarded as radioactive and therefore be labeled before transportation 

to the lab. When treated properly, i.e. without causing contamination of surroundings by the 

blood sample, the radiation exposure is well below limits. 

 In case of prolonged hospitalization, again the Radiation Safety Authority of the local 

hospital should be contacted about instructions for personnel in order to minimize radiation 

exposure. 

 


