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Fighting Cancer with Linear Accelerators and Accelerated Processes

Onabookshelfin the officeof Dr. Theodore Lawrence, head of radiation oncology at the
University of Michigan Healttsystem (UMHS)isaMay 5, 1958cover ofLIFE magazineabout
new cancer treatment methdtiatshows a patientabout to receiva beam of radiatianDraped
in a white sheedind lying on a hospitateatmentablg the patient is dwarfed kan x-ray
machne the sizeof amedieval siege cannon.

Since themadiationtechnology has changed dramaticallodayd sachinescalled linear
acceleratorsaremuch smakrand mut moreaccurate Theydeliveravery precise dosage a
small areaoh p a tbodg klling cancer

cells but harming fewer healthy cellBut the University of Michigan Health System
processesurrounding treatmerave not At a Glance

kept pace In fact, they often are 1 An academic health system within a
overwhelmed by thancreagd complexities major public research university

in technology anescalatinglemand for the | ¢ UMHS Hospitals and Health Centers
latest treatment o 817 beds, 44,000 admissions

o 1.6 million outpatient visits, 100

ARadiation therapy today g lings @al most
unrecogni zabl e comparedgt18o08&hdifyeed sai d |Dr.
Lawrencei The abil ity to qt ONiHS fbdic §cHooid €1 1 ver
radiation has increased amazingBrocesses, o 1,600 faculty physicians

howeve , are al most the sagep o residentphysicians

0 700 medical students

Most of the steps imdiation therapyevolve
around three majgrocessesin order of
occurrencehey areconsultatiorwith a radiatioroncologist simulation anglanningof
treatmenttreatment With the exception o& cowple steps iplanning whichnow use
computerized axial tomograpli€ AT) scarsto create @ images obrgans thebasicprocess
todaywould be familiar to thé.ife patient.

How long it took her to go frorfirst step to the start of treatment is |dsit in mid-2005as part
of an effort to expand a lean transformatiarstudy bythe UMHS radiation oncology
departmentliscoveredhat only43% of newpatientswith bone or brain metastasesre
receiving consultation, simulation, and first treatment withaday For mostfirst treatment
required three visits to the hospital over fdegys and could take as many as 10 da@ygpically,
patients came in for @onsultationwent home, came in feimulation went home, and then
came in for their first treatent.


http://www.oldlifemagazines.com/cover.php?d=050558
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Beginningtreatments soon as possibkeimportant for patientsvith brain or bonenetastases

conditionin which cancer cells are spreadifgadiationtherapyrelieves pain and preserge

boneand brairfunction fiThisis a groupof patientswvho really needelp 6 Dr . Lawrence
explained AT h ey 6 r e h &wm mentgl statds &romgthes brainetastasis t hey dér e havi
severe headaches, tideyhaving painn the bone Everybody in the detmentknowstheseare

people who heetobetreatedd s qui ckly as possi bl e. o

The department alreadhad found a way tbegn treatmentsery quickly foranothergroup of

patients People with spinal cord tumoleganradiation herapywithin hours aftecconsultation

AThey need immediate treatmenttioeycould suffer paralysjis6 e x pl ai ne.dTheDr . Law
accelerategroceduralelivered treatment quickly, but it was inefficient becatuselied on

working around or expediting the nornsé¢psin consultation through first treatmerttie

thought a fundaentally better process could be designed using lean princiffée saidd. et 6 s

try to uselean thinkingtools and philosophy tdesign a system for patients with brain and bone

met astases wher e weorakmedtiddo have wor karounds

Ultimately, a series otrossfunctionalleanimprovement teasdesigned and implemented a
muchimproved process dhatthe percentagef patientseceivingconsultation, simulation, and
first treatment on the sandayrosefrom 43% to narly 94%, a level the department has
sustainediit We n o w -dhytreanaent essentially 100% of the time for patients who want
it. That is about 94% to 96% of our total patieitaid Kathy Lash, department director of
operations.

And theteans did it without hurling expensive new technology at prokdemn fact, some of the
biggestadvancementsame from relatively simple tools suchwadue stream mapping and
standardized worthatimprovedcommunicatiorbetweersteps. Theseadvancementselped the
teamachieve a second major goal setdeypartment leadershipnprove the morale and work
life of department staffrho wereworking longer hourglue toan increasingatientworkload
and increasingomplexity in treatmet technology

Background
The introduction of lean thinkingt UMHS followeda path tread years earlieby many
manufacturing companies:began with aquality improvement effort.

Al 6d say t he gmoeementiryhedlthogdeegarvheatmg ojptthe 1980s 0 s ai d
Dr. JohnBiIlli, associate dean for clinical affgitdniversity ofMichigan MedicalSchool, and
associate vice president for medical affdifsiversity of Michigan Government reports

criticized healthcare for quality while indusitgmplained about escalating cosfss hospital
managements the U.S.discovered the work of quality guru W. Edwards Deming, they began
adopting total quality improvement efforts.

But the effortscame ifi f i t s ,agsaidDr.Bitli al.3. kospitds initiated sattered projest

to improve aremergency department operating room After a fewmonthsof progress
systemsftenregressed tthe old ways of workingSuch ef forts repasasented
side activity not improvement as a bdsisiness strategysaid Dr. Billi. Furthermore, these

early efforts often involved nurses and staff but not doctors, which hurt sustainability.
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At UMHS, when a key leader of the quality effort left in the late 1990s, the effort lost.steam

A We s ntinué tb doquality improvement projects in every department bebtieept of an
overarchingmprovemenprogram that was pervasive throogitthe organizationvas | ost , 0
saidDr. Billi.

Then in 2003 an executive frovfirginia MasonHospitaland MedichCenterin Seattle WA,

whowas aUMHS alumnusspoke athe school boutVirginaMa s on6s applicati on
Toyota Production Systeas an overarching business systerimprove hospital processes |

was personallyery impressed, transformed you ntighyo Billi recalled. That evening he

went to a bookstore to bwyean Thinking For the next six months, he reablout lean
managemerandtalked o fever yone i n t Ipenciglestahedlticgred appl yi r

Dr.B i | resedycied him toaMichigan neighboand a proposalGM, burdened with
burgeoning healthcare costéferedto showUMHS managers and staté lean effortg¢o help
them learn the concept3he car maker also loaned the hospital a group of experienced lean
coaches to traikMHS staff and assist with six projectRather than create a separate kaizen
promotion office, lhe hospital organized its lean effort under the existing quality improvement
structure called the Michigan Qualitgystemto integrate botlactivitiesto create an

overarching continuous improvement philosophy

The six lean projects gave UMHS a cadre of eighitousecoachegrom a variety of

backgrounds, including engineering, nursing, and qualityaddition to their regular duties, they

helped hospitaldepartments with lean projectBesides valuable trainingé early projects with

GM also gave the hospital a desirggsolo A The f aci |l it at i oadvarftagesm GM ¢
of usingexperienced facilitators0 s ai diBut Bh é | @&ihatgod van vetome e
dependent on the outside facilitatoro

Scoping a Pilot Project

Like Dr. Billi, Dr. Lawrence hd beenstudying the application of lean principles to healthcare,
particularly how it could help radiation oncologit Ra d i at i yreallydunns aul taobg a

great |l ean t est .bBAedeallphazdefinableastepsdhataed laig aut: e

see the patient, pl an the treatment, treat th

In July 2005Dr. Lawrence and about 20 department managers anghatéffipated in digh-

level kaizenworkshop that targeted the entire department for improvement, which would have
covered all types of patients and cancéferwards,|eadershiglecidedto narrowthefocusto

a pilot projectaimed at treatingvithin 24 hourspatients with braior bone metastasesho
represented 15% of tmeughly1,550new patientstreatedannually by the radiation oncology
departmerd site atUMHS.

fiWe scaled down the i nit i 8Wethpughi\Wweemouldiscope, 0 eX
everything but realized the project was too brodt decided to tackle some of the smaller
pieces and | earn more about | ean tools as we

Tightening the dcusof the projecthad several advantages
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1 Starting first treatment within 24 houiar this group of patients euld relievetheir pain
while preservindgone and organ function

1 A sameday start of treatmentould decrease the numbenadits patients had to make,
an important factofor manypatients who lived outside southeastMichigan wrere
UMHS is located.

1 The nedical inform&ion necessary to initiate sarday therapy would almost always be
availablebecausaearly 100% of patientsith brain or bone metasteswere referrals
from UMHS physicianr clinics

1 Procedures for the plannimgd delivery of treatment to this group of patients wesk-
understood and accepted by department faculty and staff.

Thepilot andsubsequentvork bylean teamslsowould help department leadership addtéss

need to improveapacity andtaff morale Lash, who also is eegisteredadiation therapist

(RTT), sai d t o dradiatiostectmmaogiasrhave ichproved treatment but added time
and complexity t o tthatstressedapacity amiltinta@lgstaiftor k1 oad

Ten years agghenoted,machines delivered radiation from one or two sides of a pafidre
typical treatment session lasted about 15 minuteslayd gdiation machinearecontrolled by
multiple computers using imagery and laderdeliverhigh energyx-rays from five or six
angles synchronizeth some cases, 0 a p at i e mhe therapyis far emoréprenigpd
spares more healthy tissue. But thersggsionswhich nowlast from 15 to 90 minutearefar
more complexand time consumintp setup.

By mid-2005,treatmenbften went beyond thime allottedfor a patient which meant that a
radiationmachine and susual complement of two therapists were delayed in tretitengext

patient an effect that snowballed through the daily schedtles led tolong delaysfor patients

and long days for staff members, wbitenworked pastthenormal6 p.m. quitting timeuntil 9

or 10 p.mto treat everyone schedulell alsomeant that physicistsvho make sure the
department 6s f i ve ilableramdaapabk ofdedivereng abeamrofsradiatiore a v a
to the right tissue at the right dosabad to wait until late at night or early in the morning to

perform regular maintenancé&he longandunpredictable hours caeglow morale and

turnover especidll amongradiationtherapists.

Radiation herapist Patrick Clark noted that many staff members had an hour drive home after
leaving the hospitdhate at night, compared tworking atmedical clinicsvhere work usually
finished at 3: 20fyqars that logksfaflot reore ataaciniee sajl.|

Thus, the pilot project muld be muchmorethan an effort to improve efficien@r capacity It
was,dlahr not ed, an atdowaertpangethe cullue ointrodutestamdard
work so ourprofessional processes are stablie addition, based on what they had learned
about lean management, leadership believed that easingerburderon staff and equipment
was essential tmaintaininghigh-quality and safeare.
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Understanding the Current State

The departmergstablished 46-membeldeanteam represeimg dl front-line service providers
includingclerical staff, attending and resident physicianssesyradiation therapistsimulation

therapistsadministrators support staffand physicists
Guidedbyy ean management ds emp
the current situation based on facts, rather than opinions
assumptionsthe teandeveloped over a 98ay perioda
currentstatevalue streanmapof the existing procedsr

h
DI

B]] [ he 7
I—?e rslea]gr%os;rg?nﬁplees%%?teejt Sa

classicseven wasteom
radiation oncology:

treatingpatients withbone and brain metastasadeaner = Corrgc_tlon ,
muchimprovedtreatmenprocessepresented bg future- T Fixing an incomplete
state mapanda detailed work plathat assigned members medical chart;
specific tasks with timetiesfor makingthe proposed new 2. Overproduction
processllustrated by tle valuestream mapping reality. f Settingupa tr_eatment_
room for a patient who is
Theteamcalculated keynetricsfor the currenistate map: I_ate or has canceled;
1 Process timethe actual time it takes to complete an| 3- Motion
activity; 1 Searc;hmg for gharts;
1 Total leadtime: the total elapsed time completean T Wa[kmg to retrieve
activity; e_qument from a
1 First time quality the probabilitythat a patientvill different treatment room;
go through all individuaprocess steps without 4. Material Movement
encounéring a qualityrelated problem T Getting equipment from g
1 Process cycle efficiencyrocess time dividetly different treatment room,
total lead timeto measure what percentage of time is °- Waiting N
spent in valuedded and nonvaleedded activities. f  Patients waiting for a
Nonvalueadded activity, or wastés anyactivity that deIg_yed treatment;
consumesesources but creates no value from the 1 Wal_tln_g fora dQCtOY,
perspective of the customer. _radlatloq machine, or
information;
Theresultingcurrentstate mapevealedots of waste in a ' Unevenness in the arriva
therapyprocess requiring 27 individual steps for of patients and treatment
consultation, simulation, and firseatment Processime plans_,;
(or valueadded timeJor the whole procesaveragedittle 6. Processing

more than half a work day (290 minutes or 4.8 hrs.), based
on a 16hour day However, the total lead time for patients
to complete the entire procesas ofterseven day# real
time (10,000 minutesYyesulting inavalueadded proportion
(process cycle efficiengyas low as 3%290 divided by

10,000)

The teantalculatedhat theentireprocess contained 7,825
minutes of waitingime between steps and thatly 0.2% of
thebone or brain metastasessesventthrough the entire

process withouthe need for some gaf rework Only 43%

7.

1 Making unnecessary
movements in the
treatment room;
Redundant or unnecessar
mental or physical work;
Therapists scheduling
patients for future
appointments;
Inventory
1 Obsolete forms;
1 Information or material
waiting in queue.
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of the patients in the six months before the pilot project completed the sartesof steps in a
day.

As it drew a leaner futureate based on data and direct observations, thededreadership

zeroed in on problems to attack in order to create a process thathvegiridreaing patients on

the same daySince the currergtate map showed that radiation therapy had less thahdiwrs

of actual pr oc e ssktouldbe abke tafieMei W enro utgrhegatweent i n a
Lawrencei Certainly if we saw a patient before noc
we got rid of the waste and focused on the pr

The teandeveloped leanefuture-statemapbased on these key observationstaék of
standardized workneant informatiorilow into and within the department was chaotic, leading
to poor communication, low firdtme quality, and delayisiggered by searching for paperwprk
equipment or the nedd fix missing ofinaccurate informatigrsuch asinsigned forms awrong
detals in charts This condition necessitated the practice, which is common to healthcare in
general, of inspecting work as it was passed from one step to the next.

Theleaner future staterocess performed consultation, simulation, and treatment wittag byd
making all needed information available at the start of the process, implementing standardizing
work, and applying clear process guidelingfese actionsut overallprocess steps to 16,
redue@dprocess time to 225 minutes, ahktotal leadtime © a dayand createthe potential to

bring firsttime quality up to 100%.

The team decided to begin implementation by developing standardized work for consultation, the
first step. Subsequent lean teams developed standardized work for the two gahstepsa-
simulation and first treatmert and attacked other problems surfaced by the vstheam

analysis.

First Step: Consultation

The therapy process begins whkaradiation oncologylepartmenteceives requests for
treatmentusuallyfrom othe UMHS departments During consultation, patients are examined
by a radiation oncologist, who often is assisted by a resident doctor and amuosdirm the
diagnosis andidcuss dreatment plamith the patient

Theinitial leanteam, alongvith the affectedclerical and professional staff, developestandard
form, called aconsultatiorschedulingorm, to be used by referring hospital departmemtd
radiation oncology doctors who receiMeferral calls from other doctarg he form which
could be emailed or faxed to doctors outside UMHS, exgdained to clerical staff memberk
requiredsuch key information as

1 Patient nameaddress, social securityymber, gender, phone number, insurance

coverage, and primacare physiciah Bame

1 Refering physiciamname, unique identitgumber, clinic name, office address, phone
number, and contacame
Diagnosis (determines whom the patient will see in the radiahonlogy department)
Medical information, including:

o Office notes

)l
)l
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Pathology reports

Radiology reports

Surgery reports

Laboratory results

Treatment summaryf treated before

O O O0OO0Oo

Besides using the new consultation forhe department implementetew standardized work
thatrequiredradiationoncology scheduler® quickly check an online ¢andarto identify what
doctorswere availableéo seebone and brain metastases casiisin 24 hours Schedulers called
patients to tell them what times were available.

When a consultation time was $et that day thenewstandardized work directed lsedulers to

notify the nursing desk assistantho notified the chiefadiationtherapistand billing department

that abone or brain metastasesa s e had been addeltdtheteterratcaree day 6 s
from a UMHS department, the nursing assistahts o cal | ed r adi ol ogy for
and retrieved medical documents from théaause database for the medical chaing

prepared for consultationThe chart was prepared in a standardized format based on input from
doctors.

During the cours of establishing standardized wattke team realizethatclerks needed
trainingin medical terminologgo they could recognizghenreferringdoctors weralescribing
brainor bone metastasessa that had to be scheduledmediately fiWe had to reallgducate
them in medical t éWwerhadmat allongdthet todbathedhinkees théy
reallywere We had put them into robot mode. 0

Simulation
After consultationa patienthas his or hetreatment planned arsimulated a step that neede
overtime virtually every day to complete its schede, after the first lean team completed its
work on consultation, a second team tackled developing standardized work for this critical step.
The main issues for this phase of the project were:
1 Redwce thelong waitspatients often haoh the waiting room before treatment
becaus@revious appointments ran late.
1 Keep treatments to the allottedtine® del ays don 6operatimgunt , e xt
hours.
1 Improve employee satisfaction by workingrmal operahg hours.

The team received valuable help in observing actual work and gatheditgpnaldata from

several University of Michigan engineering students familiar with lean principlesm

members, includingheengineering students, observed treatmanieach of the five radiation
machines, focusing primarily on the duties radiation therapists perforimey also observed

front desk clerks scheduling consultations and staff and doctors working on the simulation step.
This familiarized everyone witthe overall process of delivering therapy so they could break it
into logical tasks, which were recorded on the curstaite map along with important data, such

as cycle times and firgime quality.

lean.org © Copyright 2008 Lean Enterprise Institute 7
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The next step took nearly three weelBeginning n early October 2006eam members

observed 20 patients during their first three treatment sessitvesteam selected these first

sessions because they set the course of subsequent therapy sessions, which could continue for
several weeksWith clipboard and observation sheets in hand, team members followed patients
from the time they arrived, noting when each task began, when it ended, and if any rework,
equipment problems, or unusual incidents occurfidtey observed staff performing such tasks

as: edicating patients about the treatment procedure, helping patients onto treatment tables,
checking medical charts, activating the radiation beam, recording dosages given, helping patients
out of the treatment room, and scheduling the next appointments.

Theteam also distributed surveys to radiation therapists, dosimetrists (who calculate the
radiation dosage prior to treatment), clerks, and physicists to discover what employees thought
caused delays. After analyzing the surveys, team members conducieeuiplinterviews with

a sample group of employees to clarify the top causes.

During simulationa patient lies very still on an examining table wtdleadiation therapistises

a special xay machine to define the exact place on the body whetzetrawill be aimed
Simulation may use CAT scans or other imaging studies to hetmttwdogist andherapist plan
how to direct the radiationThe simulation may result in some changes to the treatmentoplan
spare th@reatest possible amount of healttsgtiefrom receiving radiation.

Thebodyarea receimg radiationisma r ked wi t h a naded&yatteonporatyort i ny d
permanent marker showing wheoegim the beamDepending on the type of treatment, the

radiation therapist may make body motatsother devices that keep the patient from moving

during treatment These are made from foam, plastic mesh, or plagtesome cases, the

therapist willmake shields that cannot be penetrated by radiation to protect organs and tissues

near the treatnm field.

I nformation from si mul at i onguiddginepbog radiaticnh t he r
dosageis downloaded to computers @aplanningroom, locatednear the treatment roomshere
dosimetriss use formulas toalculateradiation dosage

The initial study had noted thatat of information needed by simulation was communicated
verballyby phone or in note®sultingin miscommunication, rework, lots of checks to catch the
miscommunicationandwhen missing information caused del&ypople pointing their fingers

at each otheo said Lash.

Typical delays included: patients arriviagsimulationwith unsigned consent formgatients

arriving late because theyere delayed bg prior chemotherapy treatmeatdtherapists calling

doctas to check informationRadiationtherapistdiada basic idea of how doctowanied

patientssetupfor treatmenbased on the typeofcancBth ey 6d page doctors for
instructions tdind outif therewereexceptions, for example, &patientcot d n 6t .lIfi e down
the doctor was witlanotherpatient simulation could bedelayed.

The teanfirst devised a feveasyto-usestandardizedorms toobtaintheinformationthat
simulationneededndthatsubsequent steps negldrom simulation The docunents

lean.org © Copyright 2008 Lean Enterprise Institute 8
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essentially checklistsyeredesigned tanake sure necessary informatwascollected and
conveyedsimply and clearlyrom step to step- from referral call taconsultationfrom
consultatiorto simulation from simulation tdirst treatmentandfrom first treatment to

scheduling subsequent treatneent | t 6 s Darn. alpapmroeancche cal | ed fAf oc
space.

AA | ot of people want to burr owl Wentdoo hsoonmet hoefy
that, but most of our gainshavetoe en i nsi de the steps, theyodve
space, thehandoff§ t 6 s how do W wstepd, edt sofmuch whathappeps inside

the space, although we have had some nice gai

What follows are descriptiorendthen samples of th@ainforms designed and refined over
many months by lean team®rking on consultation, simulation, and first treatment

1 Patient ActivityDocumentgollectkeyinformationduring consultatiothat isneeded by
subsequent step®octorsand patientsimply check boxesorresponding to standard
procedures and watn anyexceptions The front of the form is forattors and
therapistdo enterinformation about treatment (see pdd¢ Patients completabasic
medical historyon the bak (page 2).

1 PhysicianSimulationOrdess (page 3), also are filled out by doctodsiringconsultation
They give therapistat the next step simulation-- essential informatiorsuch as
whether or not the treatment area has tortyeobilized If a doctor wants the standard
setup, he or shemaply checks a box on the fornlf there is an exception to the standard
setup, for exampliedown, thefdoctohwmetespnahte nesvimstructionsn 0 t
Al't goes thr ough awahttogadwithrathe patieng wersitpefdrm,wh at w
and itdsddypde wor k i s done Healdbdhatth®e sai d Dr
simulation orderslsoare good teaching tools for doctors to use with assisting residents
After startingby creating Simiation Orderdor brain and bone metastases cases, the
departmentievelopedorms coveringreatment fo®0+ cancetypes,such as breasts and
esophagusFor example, the Simulation Orders and Planning Directive below are for
breast treatments.

1 TreatmenfPlanning Directive (page 4) completed by doctoraftersimulation this form
goes to the planning room where dosimetrists usghtformulasto calculatedosage.

1 The Patient Treatment Scheduling form (pagkid filled out byradiationtherapists and
goes with the patient after first treatment to a centralized scheduling office where a
scheduler establigisthe rest of théreatment schedule.
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Under the umbrella of the AMi chigan Qualit)
lean thinking concepts to creaeonsistent approach to quality and process improvement. Besidg
application of lean principles in radiation oncology, other lean projects include:

T

T

Spreading theTransformation

The Emergency Departmemsed valuestream mapping to cut 10 minutes off the patient dischaf
processwhich allowed two extra patients to be admitted datlwd ED scond and third year
residents now must do problesolving projecs using the 5Ss the 5 whys.

Managers and senior managers are using A3 reports to foster dialogue and build consensus
solving problems, making proposals, and reporting status in budgeting, strategic planning, IT
planning, operating room management, ambulatoryioggeovementinpatient dischargeand
other areas

In the Catheterization Lab a lean team standardized theadtii on pr ocess t o
ball oono time from when a patient arrives
artery. The | ab averaged 72 minutes in 2
national goal of 90 minutes

The Pathology Lab, usingosk flow analysie nd mat er i al handl ers (

routes at regular periods to collect blood sampexfuced the time to deliver samples from 32
minutes to nine Other improvementsut analyses turnarodriimes by 38%, travel distances by
33%, and waiting times by 78%.

At the new Cardiovascular Center one of 17 lean projects underway standardized surgical
preparation processes in the Electrophysiology Lab so surgical patients are properly prepare
procedure 100% of the time.

lean.org © Copyright 2008 Lean Enterprise Institute 10
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L PATIENT ACTIVITY DOCUMENT If pediatric patient, call Child Life Service: #33114

University of Michigan Fati
Health System Department of Radiation Oncology

MD initials Date: / /

Patient diagnosis

Q Interpreter (Language):

SIMULATION FOLLOW-UP

Simulation: OCT Sim 0OSim-on-set (60 min) (Ex-1, Ex-2, Ex-3, Ex-4) FOLLOW-UP ______ Months
Body Stereo - Fill out Sim directive only -

Notes
IV Contrast Q Yes 0 No 5
If ves. Creatinine within 2 months Q Yes d No =
Oral Contrast O Yes Q No
Scan C =]
Volumen =]
Sim with full bladder Q Yes Q No
IV form (have pt complete back page) Q Yes Q No
IV team needed Q Yes 0 No
Interpreter needed Q Yes 0 No
Pacemaker patient (if so call 7-7321 for urgent consult) Q Yes a No

Start: Schedule at Sim appt. or requested date: / /
Consent completed (if no, have patient come in 1 )
hour prior to Sim

Sim directive completed. If no, why

Yes

O
z
o

Q Yes Q No

TO BE FILLED OUT DURING SIMULATION BY RTT ¢

Volumes completed and in Dosimetry by 9 am on: Radonc Protocol O Yes O No
If yes: Protocol No.
Date _ / / Q Done
Start scheduled: ' Check Radonc Protocol Coordinator below:
3 . Q Kristin Brierley 936-9439 (pager 5405)
NS or e tble diy. O Kate Keever 936-7809 (pager 5406)
Q On this date O Monika Benedict-Blue936-4596 (pager 5407)
0O Must treat on start date (60 min) O Stacy Ahmad 936-3187 (pager 5404)
U BID: __4hrs__ 6hrs___8hrs (RT appt) O Jody Sharp 615-4909 (pager 32346)
QO BID: ___ duration
O Films Thursday, Tx Friday acceptable 030 min 60 min 190 min Q120 min
0O Friday Tx acceptable T
Q Films only Friday Q IMRT (all machines)

If IMRT schedule data date 5 business days from volume
date, schedule start 2 business days from data date
Anesthesia (Ex-3, Ex-4 or 600)

Body stereo 5Ex-3, Ex-4) #Fx's
Brain stereo (Ex-1)
Calypso (Ex-l)

Cone Beam (Ex-3, Ex-4)
OBI (Ex-3, Ex-4)

TBI (Ex-3)

TLI (Ex-1, Ex-2, Ex-3, Ex-4)
ABC (Ex-2, Ex-4)

Chemo patient:
O Chemo must be prior to Tx
O Chemo may be pre- or post Tx
0O Tx with full bladder (add to Tx notes)

Notes

00000 000D

Last revised: 3/17/2008
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