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Resylts: The licensee's radiation safety program for teletherapy

activities appeared to be generally good. However, during the review of the
misadminstration, problems associated with the implementation of the
licensee's quality management program were found. Of the areas inspected, one
unresolved item and six corncerns were identified. The NRC medical
consultant's investigation of the misadministration indicated that the dose
delivered to the patient represents the peak tolerance of the brain, carrying
a 5% risk of radiation necrosis in 4-12 months,
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teletherapy were scheduled. On November 6, 1992, a treatment plan was
finalized which required a dose of 3000 centigray (rads) to be given to
the whole brain of a patient in 10 fractions delivering 300 centigray
per fraction. Each fraction was to consist of 2 ports (right and left
lateral), delivering 150 centigray per port. Treatment began on
November 6, 1992. By the fifth day of treatment, the licensee
discovered that the patient had received a weekly cumulated dose of 2550
centigray rather than the weekly prescribed cumulated dose of 1500
centigray, representing a 70% overdose to the patient., As defined in 10
CFR 35.2, a teletherapy radiation dose, where the calculated weekly dose
is 30% greater than the weekly prescribed dose, is a misadministration.
The misadministration was discovered by the licensee orn November 12,
1992 and reported to the NRC on November 13, 1992. The following is a
summary sequence of events that occurred.

On Thursday, November 5, 1992, a written directive for teletherapy
treatment was prepared by an oncologist, one of the licensee’s
authorized users. The written directive specified the treatment plan
referenced above,

On Friday November 6, 1992, a dosimetrist measured the lateral cranial
thickness of the patient to be 16 centimeters and determined the midline
treatment depth of the brain to be 8 centimeters. The patient data
sheet was filled out by the dosimetrist with all of t° information
required for the final calculation of the treaiment time. However,
instead of using the midline depth of 8 centimeters, the dosimetrist
inadvertently used the total cranial thickness, 16 centimeters., As a
result of this error, a treatment time of Z.56 minutes was calcuiated
for each port rather than the required time of 1.5! minutes.

Two teletherapy technologists who were assigned this case reviewed the
treatment form prior to treating the patient and questioned the
unusually long treatment time indicated on the form. However, they did
not pursue this matter with the oncologist or the dosimetrist. They
verified that the information was correctly transferred onto the
treatment form and treated the patient using the 2.56 minutes treatment
time,

On Monday, November 9, 1992, the medical physicist, in the absence of
the senior medical physicist, performed an unscheduled review of all
teletherapy patient charts. However, the chart of the patient involved
in the misadministration was not in the chart rack and therefore, was
not reviewed.

The oncologist who prescribed the treatments reviewed the patient’s
chart and questioned a treatment field . .ze irregularity in the dose
calculations. After determining that the field size was correct, he
briefly reviewed the remaining treatment parameters including the
treatment depth and treatment time. However, the oncologist did not
verify that the parameters used in the calculation were correct.



On Thursday, November 12, 1992, the medical physicist performed a
routine weekly chart check and immediately upon reviewing this chart,
identified the calculational error that was made on November 6, 1992,
The licensee determined that this patient received a dose 70% more than
that prescribed for the weekly treatments.

Upon return on Friday, November 13, 1992, the senior medical physicist
confirmed the error. The patient’s whole brain treatment was terminated
unti)l the effects of the error could be determined. The licensee made a
telephone notification to the NRC Operations Center of the teletherapy
misadministration pursuant to 10 CFR 35.33.

leletherapy Misadministration Evaluation

The apparent root cause or the misadministration was an error in the
transfer of intormation from the dosimetry sheet to the computer. The
patient’s lateral cranial thickness was used as input in the treatment
time calculation instead of the prescribed treatment depth. Although
the initial treatment calculation is not a subject addressed in the
licensee’s QMP, pr-cedures exist in the QMP fcr identification and
mitigation of cul.ulation errors.

10 CFR 35.32(a)(3) and (a)(5) state, in part that each licensee shall
establish and maintain a written quality management program to provide
high confidence that byproduct material will be administered as directed
by the authorized user. The quality management program must include
written policies and pracedures to meet the following specific
objectives: (1) that final plans of treatment and related calculations
for teletherapy are in accordance with the respective written directive
and (2) that any unintended deviation from the written directive is
identified and evaluated, and appropriate action is taken.

The licensee established and implemented a written quality management
program as required by 10 CFR 35.32 on January 27, 1992, The program
requires a weekly chart check to be performed by a qualified person,
(e.g., a radiation therapy physicist, dosimetrist, oncology physician,
or radiation therapy technologist) in order to detect mistakes such as
arithmetic errors, miscalculations, or incorrect transfer of data that
may have occurred in the dose administrations. If the prescribed dose
is to be administered in more than three fractions, the licensee's QMP
requires the dose calculations to be checked within three working days
after administering the first teletherapy fractional dose. The douse
calculations should be checked by an authorized user or some other
qualified person who did not make the original calculations. Computer-
generated dose calculations, according to the licensee’s QMP, should be
checked by examining the computer printout to verify that the correct
ifata for the patient were used in the caiculations.

The authorized user (oncologist) who prepared the written directive
checked the dose calculations within three working days after
adwinistering the first fractional dose. The oncologist, however, did
not examine the computer printout to verify that the correct data for
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the patient were used in the calculations. The NRC is in the process of
reviewing this matter for its applicability to the requirements in

10 CFR Part 35, This omission appears to be contrary to the licensee's
OMP and may have resulted in the failure of the QMP to meet the
objectives of 10 CFR 35.32 (a)(3) and (a)(5) as previously stated, This
matter is, therefore, considered to be unresolved at this time pending
further review.

The NRC inspectors identified concerns relating to other events that
contributed to the lTicensee's failure to identify in a timely manns
that the misadministration was in progress. These are described below:

19 Prior to administering the first fractional dose, the two
teletherapy technologists who were assigned this case questioned
the long treatment time indicated on the treatment form. However,
they did not share their concerns with the authorized user or .th
other supervisory staff.

2. The senior medical physicist, whe is also the RSO, was on leave
during this event. This person normally reviews all treatment
calculations within 24 to 48 huurs of the calculation. No one was
assigned this task in the RSO s absance.

3. The medical physicist reviewed patient charts in the absence of
the senior medical physicist on the day that the second fractional
dose wvas administered. 'towever, the chart of the patient in
question was not in the chart rack and therefore, was not
reviewed,

One unresolved issue and tnree concerns were identified.

Other Areas Inspected

The NRC inspectors identified other generic concerns associated with the
Ticensee’s QMP involving training and staffing assignments. Interviews
with the therapy tecanologists revealed the lack of a standard method
for wvalidating treatment information. In addition, there does not
appear to be a contistent understanding among staff members of what
constitutes the "Pian of Treatment." With regard to staffing
assignments, the licensee does not have a policy or system in place for
assuring that the duties and responcibilities of key individuals in the
OMP are reassigned during their absence.

The inspection also included a review of selected aspects of licensed
activities associated with the routine teletherapy program including:
organization, managem:nt controls and staffing, personne! gualifications
and training, materials, facilities and equipment, exturnal exposure
control and monitoring, teletherapy unit calibration and spot checks,
and posting and labeling.

No viclations of NRC requirements were identified, however, three
concerns were noted.
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Medical Consultant's Report

The NRC contracted a medical consultant to evaluate the medical
implications of the misadministration. The medical consultant’s
findings indicate that the dose delivered to the patient was equivalent
to 200 rads in 25 fractions (5 weeks). This represents the poak
tole;ance of the brain, carrying a 5% risk of radiation necrosis in 4-12
months.

Exit Meeting

At the conclusion of the inspection, an exit meeting was held with those
indicated in Section 1. The inspectors summarized the scope and
findings of the inspection and the Tikely informational content of the
inspection report. The licensee did not identify any of the information
covered as proprietary.

In response to the ingpectors’ comments, the licensee discussed their
preliminary corrective action which included a revisicn of the QMP. The
revision requires that treatments of greater than three fractions be
checked within two working day: after the first administered fractional
dose instead of three workina days as previously required. This check
will be performed by a physicist and an oncolegist, neither of whom are
involved in the original calculation.

Attachments:
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Licensee's Misadministration
Report

Medical Consultant's Report

Licensee’s Quality Management
Program
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SAINT JOHN'S HEALTH CARE CORPORATION
ANDERSON, INDIANA

POLICY

CODE: RO 4.9

SUBJECT: Quality Management Program
Teletherapy

APPROVED: Joseph B, Sensing EFFECTIVE DATE: 1/27/92

James E. Currier, M.D.
Mary E. Hartson, Ph.D.

REVIEW REVISED EFFECTIVE =3
REVIEW REVISED ___ EFFECTIVE T
REVIEW REVISED _ EFFECTIVE _

REVIEW " REVISED ___ EFFECTIVE

REVIEW REVISED _ EFFECTIVE

DISTRIBUTION: Radiation Oncology Uepartment

POLICY STATEMENT:

The purpose of the Quality Management Program is to ensure the safe
administration of each teletherapy dose. The following action
steps will be implemented to ensure that the objectives of 10 CFR
36.32 are met,

ACTION STEPS:

1.

BRI e B

A written directive, signed and dated by an authorized usnr
{on the teletherapy license), must be present prior to the
administration of any teletherapy dose. If a medical
emergency should arise, the regquirement may be deviated from
in accordance with 10 CFR 35.32 (a)({l) footnotes.

Before administering the teletherapy dose, the patient shall
be identified by more than one method as the individual named
in the written directive. First, identify the patient by

asking the patient’'s name and confirming the name, Second,
identify the patient by comparison with corresponding
information in the patient's record: birth date, address,

social security number, signature, the name on the patient's
ID bracelet, hospital ID card, or medical insurance card, or
the photograph of the patient's face.
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It the prescribed dose is to be administered in more than
three fraction, the dose calculations will be checked within
three working days after adminlstering the first teletherapy
fractional dose. An authorized user or a gqualified person
(e.g., & radlation therapy physicist, oncology physiclan,
dosimetrist, or radiation therapy technologist), who,
whenaver possible, did not make the original calculations,
should check the dose calculations. If the prescribed dose
is to be administered in three fractions or less, a procedure
for checking dose calculations as described in this paragraph
will be performed before administering the first teletherapy
fractional dose. These checks will be performed under the
supervision of an authorized wuser in accord with the
responsibillities and condlitions of supervision as

contained in 10 CFR 35,25,

Manual dose calculations will be checked for:

(1) Arithmetic errors,

(2) Appropriate transfer of data from the written
directive, plan of treatment, tables, and graphs,

(3) Appropriate use of nomograms (when applicable), and

(4) Appropriate use of all pertinent dats in the
calculations.

Computer-generated dose calculations should be checkepl by
examining the computer printout to verify that the correct
data for the patient were used in the calculations (e.g.,
patient contour, patient thickness at the central ray, depth
of target, depth dose factors, treatment distance, portal
arrangement, fleld sizes, or  beam-modifying factors) ,
Alternatively, the dose will he manually calculated to a
single key point and the results compared to the computer

generated dose calculation.

It the manual dose calculations are performed using

computer-generated outputs or vice versa, particular
emphasis will be placed on verifying the correct cutput from
one type of dose calculation (e.g., computer) to be used as

an input in another type of dose calculation (e.qg., manual).
Parameters used in the dose calculations, such as the
transmission factors for wedges and the source strength of
the sealed source used in the dose calculations will be
checked
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14.

I1f an authorjized user determines that delaying trea.ment to
perform the checks of (1) dose calculations for a prescribed
dose that (s administered in three fractions or less (see
Action Step B8) or (2) teletherapy output (see Action Step 11)
would jeopardize the patient's health because of the emergent
;ature of the patient's medical cendition, the prescribed
treatment may be provided without first performing the

checks of dose calculations or physical measurements. The
authorized user should make a notation of this determination
in the records or the calculated administered dose,. The

checks of the calculations should be performed within two
working days of completion of the treatment,.

A procedure has been established for performance of
acceptance testing by a Jualified person (e.g.. a
teletherapy physicist) on each treatment planning or dose
calculating computer program that could be used for
teletherapy dose calculations. Acceptance testing will be
performed before the first use of this program. Acceptance
testing will also be performed after full calibration
measurements when the callbration was performed (1) before
the first medical use of the teletherapy unit, (2) after
rep'acement of the scurce, or(3) when spot-check measurements
indicated that the output differed by more than 5 parcent
from the output obtained at the last full calibrgtion
corrected mathematically for radicactive decay. Comppter
generated beam data will be compared to measured beam data
from the teletherapy unit. The treatment planning or dose
calculating computer program will be assessed based on the
institutions's specific needs and applications.

The Quality Management Program will be reviewed on an annual
hbasis, A treatment record will be completed for each patient
receiving teletherapy treatments, Any deficiencies found
during the annual review of these records will indicate a need
te review the Quality Management Program and make adjustments
as needed. Also, any recordable event will be an ailarm to
review the program.




U.8. Nuclear Regulatory Commission
Radioisotopes Licensing Division
Region I11

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Re: Teletherapy Misadministration
License #13-17793-01

Gentlemen:

November 20, 1992 '

St. John’s Health Care Corp
201% Jackson Street
Anderson, Indiana 46014

Enclosed is a report of a teletherapy misadministration which was

discovered at 4:00 P.M. November 12,

NRC Operations Center at 9:17 A.M.

1992. It was reported to the
on November 13, 1992,

Please contact me if any further information is required.

———

G211 2 28O 7

Sincerely,
i vy & s T

Mary/E. Ha*tson, Ph.D.
Teletherapy Physicist
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REPORT OF TELETHERAPY MISADMINISTRATION

Licensee’s Name: §t. John’s Medical Center
Prescribing Physician’s Name: John E. Marvel, M.D.
Brief Description of the Event:

on Friday November 6, 1992, a patient began a series of
whole brain radiation treatments which was prescribed as 300
cGy per day to midline for 10 fractions (3000 cGy in 10
fractions). The separation between the two ports was measured
to be 16 c¢m, thus midline was lo~ated at a depth of 8 cm. The
dosimetrist incorrectly entered the treatment depth as 16 cm
instead of 8 cm. The Cobalt-60 time calculation program
prints out the input data as well as the calculated time.
However, the error was not detected by either the dosimetrist
who did the original calculation or the physician who checked
it The technologists on the machine did not question
the unusually long treatment time. The medical physicist
performs her weekly chart check on Thursday evening. The
senior medical physicist who checks the charts on weekends,
was attending an out of town meeting. The error was
discovered by the medical physicist during her chart check
the following Thursday evening. By this time, the patient had
received five treatments at the incorrect dosage (510 cGy per
day to midline instead of the 300 cGy per day to midline as
prescribed) . (The calculation check procedure was in
compliance with NRC guidelines.)

Why the event occurred:

The initial error was a human error. Due to the
coincidence of several highly improbable events, the errcr was
not discovered before the patient had received five
treatments.

Effect on the patient:

At the time the error was discovered, the patient had
received a TDF of 69.5 instead of 62 which corresponded to the
initial prescription. When the physician was informed of the
error, he discontinued the whole brain ports and began the
cerebellar boost with a revised prescription. The patient
will receive a total TDF of 83.5 instead of 79 corresponding
to the original prescription. The physician does not expect
that the patient will be adversely affected by the change in
dosage from the original prescription.
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What improvements are needed to prevent recurrence:

1f the prescribed dose is to be administered in more than
three fractions, the dose calculations will be checked within
two working daye after administering the first fractional
dose. Routinely, both a physician and a medical physicist,
neither of whom made the original calculation, will check the
dose calculations. When either the medical physicist or the
physician is not available to check the calculation, a
qualified member of the staff will be assigned this
responsibility. If the prescribed dose is to be administered
in three fractions or less, the procedure for checking dose
calculations as described in this paragraph will be performed
before administering the ifirst fractional dose.

Actions taken to prevent recurrence:
The actions outlined above have been implemented.

Whether the licensee notified the patient and if so, what
information was provided to the patient:

On Friday November 13, 1992, the patient was informed of
the error. Quoting from the physician’s progress notes in the
patient’s chart: "Patient informed of dosimetry calculation
error (510 vs 300 to WB), of total dose change (2550 vs 3000),
of change in # of fractions (5 ve 10), & of plan to still do
a boost. Told effect on tumor roughly equivalent, & that I
feel overall effect is similar."

The referring physician, Dr. Bright, was also notified.
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Recommendations

1t would seem reasonable that two people at the doctoral level should review
all caleulations after the certified medical dosime*rist (technologist) has
made them, This could involve the physicist and physician or two physicists.
ihe Department administrator tells me that he has beeu given permigsion to
hire a second medical physicist so that tnere will alwa,s be two individuals
a* the doctoral level ¢hecking caleculations.

Medical Implications

The patient received 2550 rade in five doses rather than 3000 rads in 10
doses. The standard TDF caleulstions, relating to the work or Orton and Ellis,
are not applicable because the Orton and Eilis research was done on a tissue
capable of self-regeneration, i.e., skin, and brain tissue does not divide
post-natally, Calculations for brain have been performed in our Division of
Radiation Oncology employing the concept of the neuro-ret, These indicate the
planned dose as 68 neuro-vets, while what was actually given equalled B3
neuro-rets, 22V higher than planned. This is equal to 200 rads in 2% fractions
(5 week¢) and represents the peak tolerance of the brain, carrying a 5% risk
of radiation necrosis in 4-12 months.

Sincerely,

i l"ru wd '{5 : /‘(I'{-ff-d \‘.,t.' B
Edward B, Silberstein, M.D,
Professor of Radiclogy and Medicine
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