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Realizing Ultimate Patient Safety in Radiation Therapy using Transmission Detectors
A comparison could be drawn between radiation therapy and black magic - the patient doesn’t see it or feel it, but must
have faith in its ability to cure cancer. Every patient that is placed under the radiation beam trusts that it is safe, and it is
the responsibility of manufacturers of the technology along with the clinical team to ensure that this trust is not broken.
If a $4 million high tech linear accelerator can’t cure cancer, what else can? That said, it must be accurate and safe. If
this assumption seems flawed, keep reading.
“The assumption is that if the choice is good, more choice is better. That’s not necessarily true.”
Barry Schwartz
Patient Safety: is it a good choice to assume?
Radiation therapy using photons produced by linear accelerators are the main work horse of the industry today. Delivery
techniques have evolved over the last few decades – e.g. IMRT, VMAT, hybrid arc, SBRT and most recently hyperarc.
Most often, a device developed for use has been used for a different technology. For example, the MLC that was
developed to replace blocks has been used for IMRT delivery, and gantry technology developed for static movements
has evolved for use in dynamic rotational therapy.
Good Choice Assumption: The LINAC has the tolerance set to trigger interlock when the parameters are out of tolerance.
The dosimetry performance of the LINAC verified for patient treatment in a pretreatment is the same during treatment
over the course of several days.
Patient Safety: is a “more good choice” assumption better?
Due to the necessity to validate the patient treatment plan and the ability of the LINAC to deliver it with accuracy, there
have been a plethora of tools available in the market to support validation, including film with an ion chamber, machine
log file analysis, independent dose calculation, 2D array detectors and more.
More Good Choice Assumption: It has become clear that there is no single tool or method that can guarantee to catch all
errors, and therefore multiple methods and safeguards have been clinically adopted and practiced to date. However,
none of the tools that are commonly used can ensure the precise accuracy of the LINAC treatment delivery in real time,
leaving us without clear records and documentation of the dosage delivered to the patient.
Patient Safety: the “good choice” assumption is not good enough, and potentially unsafe
Although we are aware that errors in radiation treatment are not adequately reported, data provided by the State of
New York in the U.S., which has the most stringent regulations of medical device use in the nation, still indicates that
621 mistakes were reported between 2001 to 2009. On average, there are two contributing factors to these mistakes, as
shown in the table below.
Although it is a good assumption that pretreatment QA and the machine interlock, in addition to a manual chart review,
would be sufficient to ensure safety, consideration of the following example would indicate otherwise.
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What is the barometer of safety?
In the United States of America, the legal system for medical malpractice is in place to ensure that patients are
compensated in case of an unintentional error while receiving care. The system helps to ensure that the physician and
clinical care team diligently deliver care. It is not clear whether the system actually helps to enhance safety or the quality
of care, but it is clear that lawsuits are an ongoing concern for practicing physicians and hospitals.
Caveats in radiation therapy:
a) Identifying a radiation injury is difficult. Organ damage can take a long time to be detected and underdosage is difficult to detect, as there is no injury.
b) Medical errors are not adequately reported.
c) Due to difficulty in identifying medical errors, most mistakes don’t result in lawsuits. Reported medical
malpractice claims are not thoroughly analyzed.
As such, we must serve as our own barometer. We should be able to document whether we have delivered the correct
dose, under-dosage or over-dosage to our patients for each beam of radiation directed towards the cancer. Presently, as
an industry, we don’t document this due to a lack of proper technology. Until now.
According to a study in the International Journal of Radiation Oncology, Biology and Physics, the total cost of paid
malpractice claims between 1985 and 2012 is $129,954,578 [1]. Table 1 shows the closed and paid claims over the last
several decades. These claims may stem from a variety of causes, but the key takeaway is that hospitals and institutions
need to make a conscious effort to promote safety, and more importantly, provide a credible perception of safety for
their treatment. Table 2 shows where Radiation Oncology falls in comparison with other specialties in terms of
malpractice risk.
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Table 1: Malpractice claims in 1985-2012 in Radiation Oncology [1]

Table 2: Closed Claims and indemnity payments by medical specialty, 1985-2012 [1]
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Realizing Ultimate Patient Safety: Eliminating assumptions and embracing assurance
Safety cannot be assumed, it must be assured. Transmission detectors provide a technology that ensures (and
documents) that the correct dosage is delivered by the LINAC for every beam, every fraction and every patient. The
Delta4 Discover system from ScandiDos is the first commercially available FDA approved transmission detector that
allows cancer treatment clinics around the world to realize ultimate patient safety.

Provider Peace of Mind: Transmission detector technology provides ultimate safety when all other steps in the process
fail to identify a treatment deviation or unknown delivery error, which is currently measured and analyzed.
Patient Peace of Mind: Perception is reality. Regardless of how effective the treatment might be, patient peace of mind
is of paramount importance to their psychological health. There is no other advanced QA technology other than the use
of a transmission detector in radiation therapy delivery. Making this state-of-the-art technology available to our patients
is vitally important for all safety- and quality-centric programs.
Safety is an investment, not a cost
A safety- and quality-driven organization will utilize the latest technology in patient safety, and transmission detectors
play a key role in this field. Documenting the delivery quality for every fraction, beam and control point is an important
step towards increasing patient safety throughout the treatment process. We must continue to pursue the latest
advancements in QA and develop our programs to include the most current technology whenever possible. With the
Delta4 Discover transmission detector, we can now realize ultimate patient safety while providing peace of mind to
providers and patients.
The Delta4 Discover: Ultimate Patient Safety Technology
What is the Delta4 Discover?
The Delta4 Discover in an ultra-thin transmission detector. The technology provides verification of accurate dose delivery
at treatment, in the patient’s anatomy and for every treatment fraction. Thus, you can be assured that your patients are
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receiving their treatment according to the dose prescription and that you are avoiding errors in the dose in critical
structures.
How does the Delta4 Discover work?
The Delta4 Discover system measures the dose that is delivered by the accelerator and automatically checks it against
pass-fail criteria to ensure that the treatment is precisely delivered according to the plan. In conjunction with the patient
CT, you are able to verify the dose that has been delivered to the patient.

What are the implications for the patient and your clinic?
Peace of mind. True safety is ensured and documented. Both you and your patient can now be confident that the dose is
delivered precisely as it was planned. Also, you have access to dose documentation for the treatment, which is an
ultimate testament to quality and safety assurance for our patients.
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