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Root Cause Analysis 

Licensee Name: Rapid City Regional Hospital 

License Number: 40-00238-04 

Mr. Razo, 

The root cause analysis for Rapid City Regional Hospital LDR brachytherapy medical event 
#48876, which occurred on February 26, 2013, has been completed. Please find a copy 
attached to this letter. 

Please let me know if there are any other questions. 

Jim Mckee 

Medical Physicist 

Radiation Safety Officer 
John T. Vucurevich Regional Cancer Care Institute 
353 Fairmont Blvd 
Rapid City, SD 57701 
(605) 719-2339 

jmckee1@regionalhealth.com 
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Description of the event 

On February 4,2013, a volume study was performed for the purpose of planning the prostate 
seed implant. The written directive completed by the physician February 8, 2013 indicated the 
prostate seed implant dose of 110 Gray. The treatment plan was then performed on February 13, 
2013 at a dose of 145 Gray. This variation in prescribed dose was missed by the planning 
physicist when the plan was printed on February 13,2013. Both the reviewing physicist and the 
involved physician failed to identify the dose variation upon their review of the plan on February 
15,2013. The seed implant was performed on February 26, 2013. When the one-month post 
implant dosimetry was performed on April 2, 2013 the error was then discovered by the 
reviewing physicist. Our policy for identifying Medical Events specifies that our post-implant 
plan VI 00 is within 20% of our pre-implant planned VI 00. Although technically the post plan 
met our dosimetric requirements it was felt by physics, the involved physician and the hospital 
administration that this was a serious enough oversight that it should be reported to the Nuclear 
Regulatory Commission, the referring physician, and the patient. 

The proximate cause of the error was contained within the defaults set on the treatment planning 
computer. The treatment planning computer was set to default to 145 Gray which was the dose 
that the last seed implant was prescribed to. Approximately 20-30% of seed implant cases 
planned at Rapid City Regional Hospital are prescribed to 110 Gray which is used for therapies 
that combine seed implants with external beam irradiation. Before the volume study, a plan file 
was created for the patient in the treatment planning computer by the medical dosimetrist. When 
this was performed, the dosimetrist accepted the defaults set in the treatment planning system 
without review per our procedures. During the volume study, the ultrasound images used for 
planning were captured into the plan file created by that individual. 

When the planning physicist performed the source placement, the treatment plan should have 
been changed from the default dose of 145 Gray to the appropriate dose of 110 Gray. Normal 
procedure would have been for the planning physicist to verify the plan parameters directly to 
the written directive. At the time this event occurred, the physical location of the physics and 
dosimetry offices were being moved to another area of the cancer center. Since the chart was not 
readily available for the planning physicist's review the comparison between the written directive 
and the treatment plan did not occur. 

After the pre-implant plan was completed, the planning physicist notified the physician to review 
the plan and verify that it was within his dosimetric goals for this patient. Upon review of the 
plan by the physician it was not noted that the plan was for 145 Gray as opposed to 110 Gray 
which was ordered. This is very easy to do as there is only a small indicator in the upper right
hand corner of the treatment planning screen used by the physician for his review. After the 
physician approved the plan on the treatment planning computer, it was then printed by the 
planning physicist and sent to the reviewing physicist for a second review and seed ordering. 

The reviewing physicist did not note that the incorrect dose that was printed on the plan. This is 
also printed in a small font at the top of the plan printout. Normal procedure would have been 
for the reviewing physicist to check the plan parameters versus the written directive. However at 
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this time the physics and dosimetry offices were being moved and the chart was not readily 
available to the reviewing physicist. The physicist reviewed the plan and everything appeared 
appropriate for a dose of 145 Gray, so he approved the plan and went on with seed ordering. 

Both physicists and the involved physician attended the seed implant procedure. The plan was 
available, as was the written directive, and the incorrect dose that was planned versus a written 
directive was not noticed. There is a "Time Out" in the operating room prior to the start of the 
implant procedure where the patient and procedure are verified. The prescribed dose is not one 
of the parameters that is currently verified, only that it is a prostate seed implant. 

Root causes 

The first root cause, and the most obvious, is the way the defaults were set up in the treatment 
planning computer. The defaults made it easy for an error to be made on the less frequently 
treated combined therapy where 110 Gray was required as opposed to the normal full dose of 
145 Gray. This was simply the way the planner had been set up for many years and there had 
been no problems so there was no recognition of this as a potential problem. 

Normal procedure was for the written directive to be referred to during the planning process at 
several points. During this time physics and dosimetry were moving from one office area to a 
second office area. Thus, charts and other documents were not in their normal place relative to 
the treatment planning computer. This made it easy for the written directive to be separated from 
both the treatment planning computer and the treatment plan once it had been printed. This 
enabled the reviewing physician and both physicists to overlook the fact that this was indeed a 
boost plan as opposed to a full dose plan. 

One human factor that contributed to the event was the fact that both of the physicists and the 
physician had worked together three years previously when the second physicist was a locum 
tenens. During that time they had all developed a very good working relationship and had very 
high confidence and trust in the abilities and attention to detail of each of the other parties. This 
in general, gave everybody the confidence, that when all the documentation was not available 
during the review, they did not think twice about assuming all the details were correct since a 
person whom they trusted did the initial work. 

Indirect Causes 

There had also been a great deal of turnover in the physics staff over the last several years. The 
reviewing physicist had actually only been on staff for a few weeks when the error occurred. The 
reviewing physicist had been at the facility for ten months as a locum tenens three years 
previously. As a result there was probably an assumption on everybody's part that his knowledge 
of procedures and where everything resided during the office transition was known to him. There 
really was not much in the way of a formal orientation but all parties, including the reviewing 
physicist himself, did not recognize this as a possible source of error. 

With this turnover in physics staff, the policies and procedures had also been allowed to drift. 



Rapid City Regional Hospital License number: 40-00238-04 Medical Event #: 48876 

How things were actually done had drifted away from what was actually written down. The 
depmiment is in transition to an electronic medical record and the brachytherapy chart is still in a 
mostly paper format and there had not been much updating of the policies and procedures to 
match current regulations and industry standards. As a result, checklists and other error 
avoidance tools and procedures were not available to the staff at this time as they were no longer 
deemed relevant or were in the process of being updated and were not being used until that was 
completed. Due to the workload and the transition of the physics staff, this had been delayed and 
placed on "the back burner" because of the need to keep current on day-to-day patient care. The 
drift extended to the Written Directive form itself. It had gone through several revisions without 
a full review and had become a weak document where what was written on it could be 
misinterpreted if care was not taken in filling it out. The second part of the written directive for 
permanent seed implants had weakened to the point that compliance was only obtained by a very 
broad interpretation of the regulations. 

In addition, the physics and dosimetry offices were being moved to new areas in the cancer 
center. The old offices were spread out around the center and were at some distance from each 
other, the treatment rooms and the physician's offices. The plan was to consolidate the offices 
and move them closer to the rest of the radiation oncology department. However, the change 
took longer than anticipated and, as a result, there were several months where the brachytherapy 
treatment planning systems and charts did not have a permanent home. This contributed to the 
medical event because the written directive could become separated from the treatment planning 
system, the chart and the printed plan. 
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