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EDITORIAL

HOW SAFE IS SAFE? RISK IN RADIOTHERAPY

Eric C. Forp, PH.D., AND STEPHANIE TEREZAKIS, M.D.

Departments of Radiation Oncology and Molecular Radiation Sciences, Johns Hopkins University, Baltmore, MD

Estimates for US patients

e 1200 mistreatments per year

* 1 in 600 patients affected
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Step Rate

1 99.9%
2 99.9%
n 99.9%
n=76:

(99.9%)76 = 93%
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Major Accident

Minor Injury

Near Miss

Bad Practices

Heinrich’s

Trlangle Heinrich, HW. Industrial accident prevention:

a scientific approach, 1st Ed., 1931



Radiation Oncology -
Variance Learning System

Patient MRN: | || select |

Patient's Mame:

Reporter's login: | | {e.g. jsmithl)

Where was incident
| Select

discoverad:

Wariance description:

5 *



+ 11 _

Collimator/gantry angle not correct in R&V system

Clinical electron setup on weekend. Correct

Information noted but not entered into R&V system.

Not caught at physics check.
Caught by RTT checking chart.

Potential result: large underdose to part of tumor.

Underscores the value of a reporting system.
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*Combined data from all four department sites

Harris, Terezakis, et al.



Harris, Terezakis, et al.
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Incident Report

FMEA

Follow-up /
monitoring

A

l

Triage / Analysis

l

Action
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NTSB: Air traffic controller fell asleep,
leaving planes on their own

March 24, 2011 | By the CHM Wire Staff

The air traffic controller suspended for failing to
respond to two planes heading into Ronald Reagan 05
Washington Mational Airport has told investigators

that he had fallen asleep, according to the National "-'""‘A'A
’ﬁ!.l!_______w——-‘-‘“- .
Transpaortation Safety Board. I = _.....u-—.w%
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The controller, a 20-year veteran, "indicated that he =‘
had fallen asleep for a period of time while on duty," &
according to a staternent released Thursday by the == .
safety board. "He had been working his fourth
consecutive overnight shift (10:00 p.m. to 6:00
am.)."

This is a 2009 file photo of a jetliner at Reagan
Mational Airport in Washinoton.

"Hurnan fatigue issues are one of the areas being investigated " the staternent read.
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SAFE
PATIENTS,
SMART
HOSPITALS

Can p-lelp;lls_" han
from the Inside Out

S S

Peter Pronovost, M.D., Ph.D.,
and Eric Vohr




Cessna 60146
Preflight
AROW

Remove Control Lock

v Ignition Off
Master ON

Lower Flaps

v Fuel Guages

Fuel On

Master Off

Tire and Brake
Tank for Water
Fuel & Cap

Pitot Opening
Overflow Opening
Stall Opening
Remove Tie Down

v Leading Edge

\J Weights & Hinges
v Flaps

L. 2. <L 2 <2 2

vV Leading Edge
V'Cables & Bolts

vV Elevator & Rudder
Remove Tiedown *

v Leading Edge

v Flaps

\ Weights & Hinges
Remove Tiedown
Leading Edge
Tire & Brake

T & B for Water
Fuel & Cap

0il & Drain Str
Strut & Tire
Prop Nicks/Sec
Carb Filter
Static Port

<2 L L2222

. ATET = 12:06 PM

Prefligh.. Walk Around

7) Fuel quantity indicators
CHECK QUANTITY

Master switch
ci OFF

Fuel shutoff valve
ON

Rudder gust lock
REMOVE

Tail tie-down
DISCONNECT

Control surfaces
CHECK

Check Skip

Edit
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D ate

Time

CaMew Patient Referral

—He=e Resident/Mursing
——Conzent For I Contrast 1: Completed - Completed
——Conzent Faor Tx [ Completed - Completed
—— Diagnostic Tests [MRBILCT PET] 1: Completed - Completed
——Pregnancy Test 1: Completed - Completed
——Recent BUM/Creatine 1: Completed - Completed
——Pacemaker Evaluation 3 sment Pending zment Pending
——Anesthesia 1: Required - Required
——Prrior Treatment 1: Pricr BT at JHL - Prior BT at JHU
——Prior Treatment FRecords 1. Received - Received
——Pathalogy Repart 1: Na Pathalogy - Consented - Mo Pathalagy - Pt Conzented
— Special Procedure 1: ABC-4D Required far =im - ABC-40 Required for zim
——Approved sim note 1: Completed - Completed
——Resident/Murze Comment 1

FFETMurzing

T3 BillingComphance

[FF=Simulation Therapists
—— Muoszaiq demographics PT/MD 1: Completed - Completed
——Boluz placed in zim 1: Completed - Completed
—— Immob eqpmnt labeled and dated 1: Completed - Completed
——CT tranzferred to Pinnacle 1: Completed - Completed
—— Couch, pre-mark, zet - Pinnacle 1: Completed - Completed
——RTT Contours completed 1: Completed - Completed
—— Diogimety scheduled 1: Camnpleted - Completed
——FReTw CT toold Pt in Pinnacle Z: Pending - Pending

——5im therapizt comment
[FHe=Rezident/Attending

—— Fusgion requested
——Fuszion with correct zim CT
——Beam, block & contour approval
—— Diogimety goals
——Prescription completed
—Site verfication sheet
——Exceeding doze tolerance
—— Meurozurgeon identified
—Fetal dose evaluation
——Readent/Attending Comment
[=F=Dozimety

—erify couch, premark s et
—%enfy boluz in prescrption
——Plan review

—Film & treat scheduled
——kOSAID recard completed
——Plan & prezcription approved
——Phyzics 04 submitted

: Completed - Completed

: Completed - Completed

: Completed - Completed

. Per standard protocol - Per standard protocol
: Completed - Completed

: Completed - Completed

: Completed - Completed

- Mot Applicable - Mat Applicable

- Mot Applicable - Mot Applicable

OO = = = =

: Completed - Completed
: Completed - Completed

- Approved - Approved

: Completed - Completed

. Completed - Completed

: Completed - Completed

: Completed - Campleted

1
1
1
1
1
1
1
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* Double check of every plan by 3 people
 Measurement of dose (in some cases)
* Peer review (Chart rounds)

* Films and CT (daily to weekly)

» Checklists



Wrong isocenter:
BB premark not set right in treatment planning system
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Ford, Mutic, et al.
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Ford, Mutic, et al.
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 How to prevent this error?
QA check

Software double check on demographics




A
During
Treatment

Plan vs. EPID-
measurement



From van EImpt et al. R&O review, 2008



Jan 2005 — Jul 2009: n=1400
17 ‘errors’
40% patient anatomy changes, 60% planning/transfer/delivery
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eric.ford@jhmi.edu



