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Department's Position: We respectfully oppose the measure. 

2 Fiscal Implications: None 

CHrYOliE LEINMlA fUICINo. W.O. 
DIRECTOOI OF IlEAL'" 

3 Purpose and Justification: The bill requires that the patient, patient 's guardian, or legal surrogate be 

4 given information regarding the amount of radiation exposure and auendant health ri sks from x-rays and 

5 computed tomography (Cn scans prior to Obtaining consent to the proposed medical or surgical 

6 treatment or a diagnostic or therapeutic procedure. 

7 While we agree that patients and physicians should communicate adequately before treatments, 

8 this proposal will place physicians in a situation where they must advise patients on radiation health 

9 ri sks without having the patient 's entire history of radiation exposure. The lifetime amount of radiation 

10 exposure is not commonly available or obtained. For example, exposures from air travel are not tracked. 

11 For specific treatments, determining exposure quantity before examination, particularly from 

t2 fluoroscopy and CT systems, can be quite difficult, very labor intensive on the part ofa qualified 

13 medical physicist, and the calcu lated exposure is almost never the same as the actual exposure. The 

t4 difference may confuse and worry the patient. 
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Communications must also deal with important variables beyond those of the specific proposed 

2 treatment. In the case of a cancer patient with previous radiation treatment, it is extremely difficult to 

3 balance the cancer-treating potential of further radiation versus the risk from the radiation treatment 

4 itself. 

5 Thank you for the opportunity to testify on this bill. 
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The Honorable David Ige, Chair 
The Honorable Josh Green M.D., Vice Chair 

Senate Committee on Health 

Rc: SB 2779 - Relating to Medical Procedures 

Dear Chair Ige, Vice Chair Green and Members orthe Committee: 

The Hawaii Medical Service Association (HMSA) appreciates the opportunity to testify in support ofSS 2779 
which would require patients be informed of the potential hannful effects of receiving XMrays or computed 
tomography scans (CT scans). 

HMSA recognizes that some providers nlay already comply with the requirements ofSB 2779, but there should 
be a sel standard for all to follow. HMSA is committed to improving the heahh and well-being orall our 
members and encourages them to take an active and participatory role in their health care. By providing 
patients with information regarding the risks associated with radialion exposure for X~Rays and CT scans, they 
are able to make an informed decision regarding the services they will be receiving. 

Thank you for the opportunity to testify today. 

Jennifer Diesman 
Vice President 
Government Relations 

l"a~i""""'LI ;t·P.f' e~ •• (;O 
HOnchA, ~I Male· 
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Senator David Y. 'ge, Chair 
Senator Josh Green, M.D., Vice Chair 
Senate Committee on Health 

Friday February 5, 2010 

Support for S8 2779 Relating to Medical Procedures· 

As the author of SB 2779. I rise In support of this bill relatin9 to improvin9 the safety of x·rays or ima9ing. 

Presently , the average lifetime dose of diagnostic radiation in the U. S. has increased sevenfold since 
1980."1 At least four million Americans under age 65 are exposed to high doses of radiation each year 
from medical imaging tests according to a new study in the New England Journal of Medicine. About 
400,000 of those patients receive very high doses, more than the maximum annual exposure allowed for 
nuclear power plant employees or anyone else who works with radioactive material. "2 

In 2007, Mrs. Alexandra In·Charles died after 27 days of radiation overdoses at University Hospital in 
Brooklyn. New York. The 32 year old breast cancer patient and mother of two was given three times the 
prescribed radialion amount in each dose. A linear accelerator with a missing filter would burn a hole in 
her chest. leaving a gaping wound so painful that this mother of three considered suicide. "3 

On Monday July 27. 2009 r had x·rays taken at Queens Medical Center after a doctor consultation. The 
x-ray machine was within the physicians office area. No warnings or discussions of any kind were made 
regarding the risks I might be exposed to. 

The 14 x-rays I was given, and not necessary, were in excess of any amount I would ever have agreed 
to. I now feel I should have been informed beforehand about both the number and amount of x-rays 
given. later I was advised to telephone the radiologist about the amount of exposure I had received. The 
radiologist referred me to WNW radilogymfo org. 
After going to the site I found that I had been exposed to the outside equivalent of approximately six years 
of natural background radiation! 

Here in Hawaii and across the nation doctors work under an "informed consent" system with no written 
information having to be given to the patient, only verbal. In reality this becomes, "uninformed consent". 
The result IS pattents not knOWing the risks of the radiation and doctors left open to lawsuits. 

S8 2779 addresses this by calling for the patient and the doctor to share in the decision as to whether the 
patient should have an x-ray or not after the patient is shown a written information card describing the 
risks of x-rays This would be signed and dated by the patient before the x·ray is given. Both doctor and 
pallent would have a copy. 

X-rays are a valuable instrument for many things bul all sides need to be on a level playing field before 
such instruments are used. 

1. Physics Today. Wednesday January 27, 2010 
2. Honolulu Star Bulletin, Friday 08128/09. 
3. Honolulu Star Bulletin, Sunday 01124/10 

Attachments: 1, lA. 2,3,4,5.6,7,8,9,10 
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Resrlor Conet-lllS Manual Biological Effe('ts of Radiation 

Biological 
Effects of 
Radiation 

Whether the source of radiation is 
natural or man-made, whether it is a 
small dose of radiation or a large dose. 
there will be some biological effects. 
This chapter summarizes the short and 
long term consequences which may 
resu lt from exposure to radiation. 

USNRC Tech nical Trnining Center 
\,jv.]W . nR C ~OV 
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RellClor Conce pis MAnuAl 

NORMAL REPAIR OF DAMAGE 

DAUGHTER CELLS DIE 

Hiological Effects or Radialion 

CELL DIES FROM DAMAGE 

NO REPAIR OR NON-IDENTICAL 
REP AIR BEFORE REPRODUCTION 

Cells, like the human body, have a tremendous ability to repair damage. As a result, not all radiation 
effects are irreversible. In many instances, the ce lls are able to completely repair any damage and 
function nonnally. 

If the damage is severe enough, the affected cell dies. In some instances, the cell is damaged but is sti ll 
able to reproduce. The daughter cells, however, may be lacking in some critical life-sustaining 
component. and they die. 

The other possible resuit of radiation exposure is that the cell is affected in such a way that it does not 
die but is simply mutated. The mutated ce ll reproduces and thus perpetuates the mutation. This could 
be the beginning of a malignant tumor. 

USNRC Technicnl Truining Cenler 9-7 0603 
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Safety in Medical Imag ing Proccdurcs#2#2 

A. 

I For thi s pro ce dure: 

I Abdominal re gio n : 

Computed Tomography (CT)-
Abdomen and Pelvis 

Computed Tomography (CT)-
Body 

Computed Tomography (CT)-
Colonography 

Intravenous Pyelogram (IVP) 

Radiography-Lower Gl Tract 

Radiography-Upper GI Tract 

Bone: 

Radiography-Spine 

1 Radiography-Extremity 

I Central Ne rvo u s sy s t e m : 

Computed Tomography (CT)-
Head 

Computed Tomography (CT)-
Spine 

I Myelography 

I Che st: 

Computed Tomography (CT)-
Chest 

I Radiography-Chest 

1 Children 's imaging: 

Voiding Cystourethrogram 

1 Face and nec k : 

Computed Tomography (CT)­
Sinuses 

I Heart : 

I :our effective radiati o n d ose 
IS: 

I 
10 mSv 

I 
10 mSv 

I 
10 mSv 

II 3 mSv 

II B mSv 

II 6 mSv 

II 1. 5 mSv 

II 0.001 mSv 

I 
2 mSv 

I 
6 mSv 

II 4 mSv 

I 
7 m Sv 

II 0.1 mSv 

5-10 yr. old: 1.6 mSv 

Infant: 0.8 mSv 

0.6 mSv 

I Cardiac CT for Calcium Scoring 11 3 mSv 

htl p:l/www.radioJogyinfo.org/cnlsafe ty/index.cfm?pg=sfty _xray 
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Comparable to natural 
background radiation for: 

I 
II 

3 years 

I 

II 
3 years 

I 

I 3 years 

I 
1 year I 

3 years 

2 years 

II 6 months 

II Less than 1 day 

I 

II 
8 months 

I 

II 
2 years 

I 
II 16 months I 

I 

II 
2 years 

I 
II 10 days 

II 6 months 

II 3 months 

II 
2 months 

II 1 year 

81112009 
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Study finds iradiation risks in imaging tests 
BY ALEX BERENSON yesterday, was based on 8 Some cardiologists now to 2005, while the number of measured In mlll!sJeveru; group about 10 percent, or 
NewYor1oITImes survey from 2005 to 2007 encourage thelr patients to PET scans had risen even the average American re- 0.2 percent of all patients, re-

COVering almost I million have routine heart scans fa3ter. ceives about 3 millisieverts celved at least 50 mllllsle-
At least 4 mllUon Ameri- patients Insured by United- even If they do not have din- The new study's lead au- a year from all sources. verts, more than the annual 

cans under age 65 are ex- Healthcare. leal symptoms of heart dis- thor, Dr. Reza Fazel, a card!- .The paper found that In at maximum that nucl~ re!"-
posed to high d_ of It did not estimate the ease. llke chest pain or ologlst at Emory University, least one of the three years, Iator! allow. 
radiation each year from number of cancer cases that shortness of breath. said the use of scans ap- 1.9 ~ent of the Uolted- Those ligures suggest that 
medical imaging tests, ae- the radiation might cause The use of the tests has peared to have increased Healthcare patients received about 4 million Americans 
cording to a new study in over the next several risen sharply In the last two even from 2005 to 2007, the at least 20 mIIUsleverts of ra- receive cumtllative doses ex-
the New England JoumaJ of decades. decades, as more and more period covered by the pa- dlatlon, or nearly seven ceedlng 20 miUisleverts a 
Medicine. The radioactive tests are physicians have bought CT per. "'These procedures have times the average. Of that year. 

About 400,000 of those pa- given (or hundreds of pur- and PET scanners and l0- a cost, not Just in t~ 01 
tients recdve very high poses. In the last two staDed them in or near their dollars, but in terms of radI-
doses, more than the maxi- dec.ades, they have become o/fices. atlon rill<,' Fazel sold. 
mum annual·exposwe aI- especially common in Card&- In. 2007 the Department of The researchers caku-

~RErE p~ lowed for nuclear power oIogy, where physicians use Health and Human ServIces Lated the amount of I"Ildia-
plant employees or anyone them to check for the estimated that the number tion received by the patients 
else who works with ~ buildup of plaque in the al- 01 CT scans given to by ~ at Insunnce 
dioactive material. teries and the heart's ability Medicare patients had aI- codes lor various kinds of GlECl<UP. The paper, published to pump blood. most quadrupled (rom 1995 Imaging tests. Exposure Is ----". ,..~ ..... ., 

• 
~ 



WORLD & NATION 127 
• 
MEDICAL RADIATION: 'ACClDEN i 5 PROBABLY OHDEkREPORTED 

Life-saving tool turns deadly 
The increased use 
and complexity of 
radiation treatment 
can result in enors 

f1'( WALT BOGDAHICH 
New Yorl<; llmes 

NEW YORK» As Scott 
Jerome-Parks lay dying, he 
clung to this wish: that his 
fatal radiatIon overdose­
whJch left him deaf, strug­
gling to see, unable to swal­
low, burned, with his teeth 
falling out, with ulcers In his 
mouth and throat, nause­
ated, in severe pain and fi­
nally unable to breathe­
be studied and talked about 
publicly so that others 
might not have to live his 
nightmare. 

Sensing death was near, 
Jerome-Parks summoned 
his family for a final Christ­
mas. His friends sent two 
buckets of sand from the 
beach wl'fOrt> they had 
played as ";l.II,~'-e~ so he 
coukllouch it, I'el it and re­
member better days. 

Jerome-Parks died sev­
eral weeks later In 2007. He 
was 43. 

A New York City hospital 
treaUng him for tongue can­
cer had failed to detect a 
computer error that di­
rected a linear accelerator 
to blast his brain stem and 
neck with errant beams of 
radiation. Not once, but on 
three consecutive days. 

Soon aftef' the acddent, 
at St. Vincent's Hospital In 
Manhattan, state health offi­
dais cautioned hospita.ls to 
be extra careful with linear 
accelerators, machines that 
generate beams of high-en­
ergy radiation. 

But on the day of the 
wamtng, at nearby UnIver­
sity Hospltalln Brooklyn, a 
32-year-okl breast cancer pa­
tient named Alexandra In­
Charles absorbed the first at 
27 days of radiation aves­
doses, each three times the 

NEW YORK TIMES 

Scott JCf'Ome-Parb of New York, with his wife, Car­
men, was 43 when he died in 2007 from a radiation 
overdose.. For his last Christmas, he rested his feet 
in sand his friends had sent fro~ a chUdhood beach. 

had hoped that others 
might learn from his misfor­
tune, the details of his case 
- and In-Charles' - have 
until now been shielded 
from public view by the 
government, doctors and 
the hospital 

Americans today receive 
far more medical radiation 
than ever before. The aver­
age lifetime dose 01 diagnos­
tic radiation has increased 
sevenfold since 1980, and 
more than half of all cancer 
patients receive radiation 
therapy. Without a doubt, 
radiation saves countless 
lives, and serious accidents 
are rare. 

But patients often know 
littJe aOOut the hann that 
can result when safety rules 
are violated and ever more 
powerful and technologi­
cally complex machines go 

""""""'" J""",",,,,", 
The cancer p<JIient 
died after 27 days of 
rodiation ooerdoses 

faulty progranuning, poor 
safety procedures or inade­
quate staffing and training. 
When those errors occur, 
they can be crippling. 

"Unear accelerators and 
treatment planning are enor­
mously more complex than 
20 years ago, ~ said Dr. 

no central clearinghouse of 
cases. Acddents are chron .. 
cally underreported, 
records show, and some 
states do not require that 
they be: reported at aU. 

In June, the Times re­
ported that a PhiladelphJa 
hospital gave the wrong ra. 
diation dose to more than 
90 patients with prostate 
cancer - and then kept 
quiet about it. In 2005, a 
Florida hospital disclosed 
that 77 brain cancer pa­
tients had recelved 50 per­
cent more radlaUon than 
prescribecfbecause one of 
the most powerful- and 
supposedly precise - lin­
ear accelerators had been 
programmed Incorrectly for 
nearly a year. 

Dr. John Feldmeier, a rad .. 
aUon oncologist at the Uni­
versity of Toledo and a 
leading authority on the 
treatment of radiation in­
juries, estimates that lin 20 
patients will suffer Injuries. 

Most are normaJ compJ).. 
cations from radiallon, not 
mistakes, Feldmeier said 
But in some cases, the line 
between the two Is UllCer­
tatn and a source of contin­
uing debate. 

"My suspk}on is that 
maybe hall oftheacddents 
we don't know about, ~ said 
Dr. Fred Mettler Jr., who has 
Investigated radiation ac~ 
dents around the world and 
has written books on med­
leal radiation. 

Identifying radiation in­
Juries can be difficuh. Organ 
damage and radlatlorHn­
duced cancer might not sur­
face for years or decades, 
while underdoslng is diffi­
cult to detect because there 
Is no Injury. For these rea­
sons, racUatlon mishaps sel­
dom resuh In lawsuits, a 
barometer of potentia] pro~ 
lems within an industry. 

In 2009, the nation's 
largest wound care com­
panytreated 3,000 radiation 
Injuries, most of them seri­
ous enough to require treat-



CT Scans: Just How Safe Are They? 

• 
• 
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• View All 

Computed tomographic (Cf) scans help doctors zoom in on everything from head trauma to 

kidney stones. But some researchers are worried that unnecessary scans may increase your 

lifetime cancer risk. Long-term studies investigating a tumor connection are under way. hut 

in the meantime, patients may be getting some serious radiation exposure. A study of 1,243 

randomly chosen hospital patients showed that, on average, they had been exposed to 45 

mil1isieverts (roSv) of radiation (the typical chest X-ray delivers 0.02 roSv), and 1296 had 

been exposed to more than twice that amount. And not all of this exposure may even be 

necessary. Earlier studies have suggested that some doctors order duplicate scans, while 

others prescribe CI's in an abundance of caution, just to rule out potential diseases. 

Read more: 
bllp·/Iwww lime corn/ljmeispecja!stgackageslarticlelO.28804. 1860289_1859694_ 1859766.00.html#ixzzOaSzhbjAb 
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Doctors to tally radiation exposure in tests 
.2 I-~~ ___ ~·Mt· 

BYUZ...--.. 
USA Today 

Concerned that. Ameri. 
cans mact be accumulat~ 
too mu lifetime radiation 
exposure from medical 
tests, doctors at the Nation­
at Institutes ol1ieilih-wID 
begin recoraing how much 
radiation parieirtS r~eivJ:. 
from CT SCAAS and other 
procedures in their elec­
.YQ.l)1C medicall:ecoras:-

A study in the Archives 
of Internal Medicine in De­
cember estimated that radi­
ation from such procedures, 
whose use has grown dra­
matically in recent years, 

causes 29,000 new cancers 
and 14.soo deaths a year. 

A second. Archives study 
that month said the prob-­
lem could be even worse, 
calculating that patients get 
four times as much radia­
tion from imaging tests as 
previously believed. 

These exposures do not 
include the rarc cases of 
machine malfunctions or 
mistakes, such as the disclo­
sure by Cedars-Sinai Med­
ical Center in Los Angeles 
in October that it bad acci­
dentally given hundreds of 
patients up to eight times 
the normal radiation dose 

during a stroke scan. 
Even though most rna· 

chines function properly, 
hospitals rarely record how 
much radiation patients r~ 
ceive. Doses can vary, d~ 
pending on the size of the 
patient, how large of an area 
is scanned or the number of 
scans performed. 

At NIH. doctors now will 
routinely record sucll infor· 
mation in records that pa· 
tients can take with them, 
according to an announce· 
ment today in the Joumal of 
the American College of 
Radiology. 

If other hospitals follow 

NIH's lead, this information 
will enable researchers 
eventually to compare the 
cancer risk of patients with 
high versus low radiation 
exposures, authors David 
Bluemke and Ronald Neu· 
mann of NIH say in their 
paper. 

The NIH by itself doesn't 
treat enough patients to 
measure such risks, wroch 
would require data from 
hundreds of thousands of 
patients, they write. But 
they hope 10 eventually 
pool data from many insli· 
tutions to measure cancer 
risk. 
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Radiation from CT scans li nked to cancers, deaths - USA TODA Y .com 

~ tI", U,S, OLYMPIC CO~(MITTEE 
"t..J{Y 1\ /,wIIII It) .IIIIIIIIf/lU 

Radiation from CT scans linked 10 cancers, deaths 
By u.. S • • bo, USA TOD.OIY 

CT..:ans denoe. lar ma<1! l1tdialion Ih." has beOfI believe<! &rod 
!JlIIlI !pD1rit!UI'.J~~eaot:I!fUlII:;/Ue • ...alonQ.wiIlL 
1.,500 ""111M. o.uggesl two $h.IdIH in too;laYS Ard>illes of 
/nfemat M!>dIt;ine. One study. led by !he Nalionlll Cancer 
InstiWte's AIrrt Bom1ngt<1n de Gonzalez. used eldslKlg HPO.~ 
<lilt. to utim&te!'lOW m""Y eanoe .. might boo ","uS&\! by CT 

~"' 

Another slLldy in !he )OU"'" auggesl. the ".-m may even be -..e. In 11>81 INdy. 
1'e'Se~ Iound lhal peofJIe may be e"l)O$8G 10 up to lour Ume • • , much radlallon 111 
"5!mateo Dy .. eJ1le, studie •. Whi\OI pnolll ..... $looies ,,,lied on durronles eq.npp..d with 
...... _ .... u~ 01 IIw new pOf>e' (.IudOld 1,110 Pllllont. al four San F,anciSOO'(alO" 
hospiIBll ... yo author R&be<:C8-SmUh Bind""", 01111, Vn' ........ ry 0' Calik>!' ... ·$an 
Fr.~. B • ..., 00 IIlOM lUg"'" "",e~emenlS," p!ltiItnI could gel H much ",""lien 
from Of\! cf scan III Ii !!\fI!MICISO!l\ or 442 ct.etl Xffll sb!! HYI 

CA NCER FORUM: Describe )'0<..- 18., CT scan 
lWIITER: FOIIOwIht. re~r CLIzS.aba 
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predispose IlMm to car>cef. I>e Mp. 
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U nu refe renced within thi s a £tlde 

find th is artlde at: 
~ ..... -,._~12·'~""'~_01..N.""" 

eop.,. .. 1001 USA T"""Y, • _ .. ..-c.. .... 
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Cancer risks from airport x~ray scanners 
Background: Collective doses from full body scanners using x-rays could increase 
the risk of cancer among travelers according to The New York Times. Full-body 
scanners already in use in airports use a less powerful millimeter wave technology 
which does not pose the same risk. With the December 25th bomb scare, Congress 
has appropriated funds for 450 scanners to be deployed in American airports 
although the article is nol clear which type(s) of scanner would be chosen. 
Our View: Any additional exposure to ionizing radiation , the kind that comes from 
the nuclear weapons and power technologies and from x-ray machines, should be 
thoroughly studied before wide swaths of population are exposed. People should be 
educated about the risks and benefits. In the case of airport full-body scanners the 
risk one receives from the exposure is not necessarily worth the benefit since these 
machines may be no more effective, according to security experts, than other 
screening techniques and may not have caught the December 25th bomber. 
Even though the disease and deaths from full-body scanners may be hard to 
distinguish from background occurrences this should not be used as an excuse 10 
expose people to more radiation from other .r:!.~£!~_~~.~~gb!:!9J9.gJ~~ such as power 
reactors and weapons facilities . Any additional exposure will only increase disease; 
therefore such exposure should be avoided, especially if there are more effective 
security techniques. 

The French Nuclear Medusa 
Areva loses an investor and a reactor deal with Abu Dhabi 

The French oil company, Total, has opted not to invest in Areva after the French 
nuclear company lost a bid to build two new reactors in Abu Dhabi , United Arab 
Emirates. Total's director general also questioned whether it was possible to make 
the EPA - Areva's flagship new reaclor -less expensive without compromising 
safety. ''That's the feal question," he told Reuters news agency. The UAE deal was 
considered a crown jewel for the struggling Areva whose EPA has been the subject 
of postponements and cancelalions in major markets like the U.S. and China. South 
Korea won the UAE deal - said to be worth as much as $40 billion with four new 
reactors planned. It is believed that the recent joint statement by the Finnish, British 
and French .r:!!:l£L~?!-L~.~.~~!Y. bodies, asking that the EPR's control and safety systems 
should be changed to avoid both failing at once, contributed to the French loss of the 
UAE contract. 

Beyond Nuclear In the News 
Beygnd Nuclear was featured in the Michigan Messenger on Jan. 12th for its 
leadership of environmental coalition efforts to block the new reactor targeted at 
Fermi nuclear power plant in Michigan, this time due to quality assurance violations. 
An article in Inside NRC on Dec. 21,2009 also reported on Beyond Nuclear's QA 
contentions al Fermi 3 (but we cannot link to that article due to copyright 
restrictions) . 

Become a "fan" of Beyond Nuclear on Facebook 
Please consider becoming a ~Ian~ of Beyond Nuclear on FaceboQk and do jQin Linda Gunter's 
E(iends list to hear all the latest anti-nuclear updates from around the world! And please sign on as a 
member Qf the Beyood Nuclear ·Cause~ and list Beyond Nuclear as your ~ on yQur own 
Facebook page. 

Shop iGive.com to benefit Beyond Nuclear 
If you are an onlioe shopper, please consider dQing so via lGive,coffi. iGiv8.com lists hundreds of 
online stQres and shopping sites. Shopping via iGiye,conl allows you to select B..eyond Nuclear as 
your cause, with a percentage of every purchase you make benefitting §ID'Qnd Nuclear. Thank youl 

PLEASE DONATE TO BEYOND NUCLEAR TODAYI DONATE HERE 
Beyond Nuclear aims to educate and activate the public about the connections between nuclear 
power and nuclear weapons and the need to abandon both /0 safeguard our future. Beyond Nuclear 
advocates fQr an energy future that is sustainable, bemgn and democratic. Beyond Nuclear staff can 
be reached at: 301.270.2209. Or view our Web site at: I1!tl2:1lwww.ber.ondnuclear.orq/ 

~2.~9_~e!:!.~l3.::£~!!!:.,§.~!.~~ .~QQ .. l.!.~_~9...r;:;f_!:'!!!:~\.~1~ .. ?Q2~.?_t.& 

about:blank 
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8.. ,Points 10 Consider Before Taking Another X·Ray Page I of3 

Points to Consider Before Taking Another X-R,ay 
8 \1 Dr. Ben Km1 on NovElmber ,10 ;.?p4 Health W(1 rnmQS, 

Have you ever sat or stood in front of an x-ray machine, covered wi th a bulky lead 

apron, waiting for someone who was standing behind a lead wall to press a button that 

would send Ionizing radia t ion through your body? I don't know abou t you, but I have 
never felt super comfortable haVing that tube pointed at my head or body. 

I have long believed that Widespread misuse of x- rays is one of the most harmful mistakes being 

committed by health practitioners. Before I get Into some of the realIties of how x-rays are misused, 
here are some underpublicized facts about x-rays and other forms of iOnizing radiation - like CT scans 

and fluoroscopy - that are used for diagnostic purposes: 

• For decades, the scientific community has known that x-rays cause a variety of mutations. 

• -X-rays are known to cause instability in our genetic material, which is usually the central 
characteristIC of most aGGreSSive cancers. 

• There IS no [15k-free dose of x-rays. Even the weakest doses of x-rays can cause cellular damage 

that can Dot be repaired . 

• There is strong epidemiological evidence to support the contention that x-rays can contribute to 

the development of every type of human cancer. 

• There is strong evidence to support the contention that x-rays are a significant cause of ischemic 

heart disease. 

You might be wondering: If all of the points listed above are true, then how is it that ou r society has 

come to use x-rays so frequently and almost without a thought to the harmful consequences of all 

forms of IoniZing radiation? 

Part of t he answer to thiS question is that most health care practitioners have been educated to believe 

~that the benefits of taking x-rays for diagnostic purposes far outweigh the nega t ive consequences of 
bein g exposed to ionizing radiation . This attitude is well represented by the National Inst itutes of 

Health ( NIH), who have this to say about x-rays: 

For the exposures encountered in conventional radiography [x-rays}, the risk of cancer or 

her/table defects (via damaged ovarian cefls or sperm cells) is very low. Most experts feel 
that this low risk is largely outweighed by the benefits of informaCion gained from 
appropriate imagmg. X-rays are monitored and regulated to provIde (he mmimum amount 
of radiation exposure needed to produce the image. 

I strongly disagree With the NIH on this topic. 

While I believe that x-rays can be extremely useful and necessary in certain Si tu ations, I also believe 

that they are usually taken unnecessarily and for the wrong rea SOns Here are a few examples: 

X-rays for Medico- legal Protection 

In today's society, I believe that some health pract itioners think first and foremost about protecting 

themselves against legal actIOn. Rather than devote all of their energy to thinking abou t what IS 

absolutely best for their patients in t he shan and long term, they perform diagnostIc tests Clnd give 
recommenda tIOns that fall in line With thejr professional "standards of practice." This Is undoubtedly so 

that If trouble arises, the doctor has records to prove that he gave perfectly competent care according 

to hiS profeSSion's standards o f practice. 
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Points to Consider Before Taking Another X-Ray Page 2 of3 

In deciding whether to do an x-ray or to go without it, ! believe that most doctors make this decision 

based on their standards of practice VS. what they would do for their loved ones . 

X- rays to Create the Feeling that Something has been Done 

Many patients want their doctors to do something. They don't want to hear about what they should be 

eating or how much rest they should be getting. Some patients almost feel cheated If their doctors 

don't pe rform a blood test, take an x-ray, or do some other diagnostic test that makes them feel like 

answers are on the way. A doctor who _£~_<?"~ _9.lve ~!E_the_~~pectati~.!:I..~runs the risk of not 

having enough patients to make a living. 

X·rays as a Marketing Too l 

(

If you have already read about my first working expenence as il chiropra ctor, you may remember my 
story of the chiropractor who took full-spine x·rays on all of his patients. It was absolutely clear to me 

that the majority of his x-rays were taken for marketing purposes. 

If you sludy radiology, you will learn that everyone develops degenerative changes around their spines 
as they age - this is to be expected, just like wnnkling of your skin. Perhaps you can imagine how a 

healt h practitioner can paint these normal, degenerative changes and other clinically irrelevant findings 
in a frightening way to persuade a pa t ient to receive his or her treatments. 

If you don't have any training in radiology, and your health practitioner points to x-rays that show 
areas of your spine that are worn down or "out of alignment,M and you are told that you are In danger 

of developing crippling arthritis in the years ahead if you don't receive hiS or her treatments, what are 

you to do" 

Many health practitioners are fully aware of the au t hor itative power and Influence that x-rays can have 

on selling their treatments, and un fortunately, some of them don't hesitate to use this power and 
influence to its fullest extent. If you are skeptical about this, you need to participate in a practice 

management seminar to expenence firsthand how some practitioners are finely trained to translate 

using x-rays to making money_ 

So what does all of this mean for you the next time that your doctor recommends taking an x-ray? 

Some Practical Reco mmendations on Taking or Not Taking X-rays 

@1f a health practitioner recommends that you have an x-ray or CT scan done, find out exactly 
what the health practitioner is looking for. More importantly, find out what the practi t ioner will 

recommend that you do for each possible major finding. -If you cannot see yoursel f follow!ng through on any of the practitioner's recommendations for 

each oossible major f inding, it seems logical not to expose yourself to unnecessary ionIzing 

radiation to begin with. If your practitioner is unwilling to address all of your concerns, you really 

I)eed to find a practitioner who will. 

2. If you decide that taking an x-ray will help you figure out what the problem is and/or help you 

figure out how to get better"ask the person who wi!! take tbe x-ray exactly what t he dose will he. 

he cannot tell you exactly what the dose will be, it !S like! that au will be ex osed to a 

19 er ose t an is necessary. If this is the case, you need to find another x-ray facility, one that "' 
IS fully committed to using the 10wesE pOSSible dose for Its x-ray s . 

3. If you have x-rays taken, know that these X'fQys belong to you. If you don't feel good about your 

doctor's interpretation of your x-rays, you can take your x-rays to other practitioners to ask for 

as many other opinions as you wish. You may be asked to sign a form in order for your doctor or 
x-ray facility to release your x-rays to you, bu t make 00 mistake abou t it - your x·rays belong to 

you . 

hnn·//rirh~okilTIco ll1/arlidcs-xravs.htIl11 8/3/2009 



• Points to Consider Before Taking Another X·Ray Page 3 of] 

4. I believe that babies, growmg children, and pregnant women should not be exposed to x-rays 

unless they are faced with a life or 11mb-threatening situation. Fetuses, babies, and growing 

children have rapidly growing cells that are much more susceptible to genetic damage when 
exposed to ioniZing radIation than the slower grOWing cells of adults. 

. best health, I highly recommend that you read Radliltlon from M(:dlcal Procedures In the Pathogenesis 

of Cancer and IschemiC Heart Disease" Dose-Response Studies with PhYSICians per 100,000 Populatlor), ~
If you want to learn more about why avoiding unnecessary x-rays IS Important to experiencing your 

r by John Gofman, MD, PhD. ,..:.---, .-- ~- .. 
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AAPM Response in Regards to CT Radiation Dose and 
its Effects 

The American Associat ion of Physicists in Medicine (AAPM) is a scientific and 
~ professional society comprised of scientists (medical physicists) who establ ish radiation 

( measurement procedures and perform them on radiation emitting devices, including 
computed tomography (eT) scanners. There have been a number of CT related issues in 
the news over the past months pertaining to radiation dose, however there have been 

? ( several misleading statementsJ rnade with respect to radiation hazards from CT scanning. 
The AAPM bel ieves in an open discussion, but one that is based on facts. The goaJ of this 
statement is to present these facts . 

We should state from the outset that medical physicists ar~artnering with technologists. 
radio logists, regulators, manufacturers, administrators and Others to strive for CT scans 
that are medically indicated; and when they are performed that the minimum amount of 
radiation is used to obtain the diagnostic information for which the CT scan was ordered) 

CT brain perfusion overexposures 

The Food and Drug Administration (FDA) issued an alert in regards to high dose levels 
used in head CT perfusion studies at a hospital in Southern Cal ifo rnia( I) . Over; 00 
patients apparently received excess radiation during these-time. lapse (repeated) cr 
studies of the head. Subsequently, imilar incidents have been identified at two other 

br~ hosp.itaLs in S.outhern California adO potentially in other locations as well. Early 
f:; f" r. investigations of these incidents revealed misunderstanding of some oithe automated 

\:lose selection1'eatures on the scanner., and this led to an estimated 8 fold increase in 
radiation to the patient. This was discovered when a number of the patients experienced 
some_temporary hair:joss (epilat ion) and skin reddening (eeytbema). 

-; 

This incident apparently resulted from a Mt.clcofadequate training ofCT tecblio~ 
and per~5 an overreliance on the use of preselected CT protocols. There is no excuse 
for such radiation overexposures, and improved training as we ll as machine interface 

features may ae~.d--'n...b.tU01PLQY..ed.Jo prevent future QCC!lrrences. News of these incidents 
has led to a nationwide mobilization of medical physicists, working with hospital 
administrators. radiologists, and CT technologists to get a better handle on CT protocols 
at each individual institution. Longer tenn, the AAPM has responded to this incident by 

\ developing a scientifi c symposium on thi s topic to be held in late April 2010, which wi ll 
be led by two medical physicists who have vast experience with developing and 
managing CT protocols at large inst itutions. This course will be open to lead CT 
technologists, radiology managers, radiologists. medical phys icists, and all others 
interested in learning more about CT protocol opt imization and management. Y- (www.aapm,org). 

Cancer Risks rrom CT in the United States 



Two art icles were published back-ta-back in the Archives ofInternal Medicine (2,3) 
recently, suggesting thafjncreased use of diagnostic CT leads to the cancer deaths of tens 
of thousands of Americans each year. The fact that large radiation exposures to an 
individual can cause cancer is not controversial, however the supposition that much , 7 
smaller radiation exposures (such as with CT) to many individuals can cause' substantial" [.,..._ \... ~:J {, 

increases in cancer incidence is certainly controversial and not universally accepted. -- - J 

Indeed, many of the series of assumptions used in these articles (and their source 
materials) make use of worst case scenarios and most conservative assumptions. One 

( , example of this is in the Smith-Bind man articJe(2), where the risk of cancer was 
),. .... 11 ~1'1 illustrated in Figure 2 for 20 year old women. The authors acknowledge that this is an 

~ .. d '/ ,,)}/ extreme example b~::~'~~~~~~~~:¥a~:~~~~~: .{ . '-1'''' \. induced cancers, even though the median age women scans' 
,j' if' into the 5th decade(3); in fact CT scanning of women in their is relatively A,r ,," .. ~ . 

. ,./. uncommon. ·w .... ~ Jv 
";> .J-I" , ( . , Ifwe accept the claim that 29,000 cancers were caused by CT in 2007 among the 70 

million people in the U.S. receiving about 13.8 mSv from one CT session as reported in 
the Berrington de Gonzalez article(3), then it follows that 21,000 cancers are likely to be 
induced from background radiation levels of3. 1 mSv to the other 230 million Americans 
who have not had CT. The average background level of3.1 mSv per year is 22% 
(3 . 1/ 13 .8) of the average effective dose from CT. 

Predicting cancer deaths from radiation is not the same as assessing deaths from other 
causes such as automobile accidents or gun shots - in these latter cases the victims can be 1i'~ 1 / <-
counted without much ambiguity in the cause of death. Because radiation induced 0 f VI~~ , 
cancers are exactly the same clinically a~ normally occurring cancers, there is no way to It 1:;, l j /....., 

know who died from a radiation induced cancer and who died from a naturally occurring ! r .. 
cancer. This issue is compounded by the fact that the number of predicted radiation /1 j J,-" , 
induced cancers is tiny compared to the very large cancer incidence rate in humans (-25- ~ ft -"':1 ' 
30%), making the impact of radiation on cancer rate very hard to measure. 

Observations and Recommendations in Regards to CT Examinations 

Most of the 70 million CT scans performed each year in the U.S. are medically indicated, 
resulting in more accurate diagnostic assessment of patient health. which in tum results in 
more appropriate treatment and better health outcomes. 'Many CT scan~ however, are 
ordered without sufficient medical justification and the most efficacious way to reduce 

~ CT radiation levels to the U.S. population is to substantially reduce unnecessary CT , 
! scans, .patients and their referring physicians should discuss the risks of a CT scan., as 

\ 
./ 

y \ 

I well as the risks of not having a CT scan (Le. potentially compromising an accurate 
diagnosis). A radiologist should be consulted if there remains any ambiguity as to J 

whether or not a CT scan should be performed. By confirming the presence or absence of 
disease or injury, an appropriately-ordered CT examination is of tremendous benefit to 
the individual patient, and far outweighs the radiation risks in the vast majority of cases. 

'. , 
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J!roviders ofCT scanning services - hospitals, clinics, and r~dio_IQgists - have in general 
made good progress in reducing the dose levels of CT scanning, however Jhe patient 
hould ask the CT technologist if all appropriate measures for dose reduction for a 

particular CT study have been USe9 - and if an adequate answer is not obtained from the 
technologist, they should insist on taJking 10 the radiologist prior to the SC~ atients and 
referring physicians should inquire if their CT facility is accredited b th 
College of Radiology - if so., this is an excelient 0 uemg at the CT facility is 
practicing state of the art, low dose CT. 

For a patient undergoing a specific CT scan, the factors which need to be considered for 
reducing dose include (I) the scanned area should be limited to the region of the body 
where the suspicion exists, (2) the CT technique factors should be adjusted according to 
the size of the patient ' s body - newer scanners can adjust radiation output automatically, 
which is useful, and (3};::epeated CT scans should be avoided whenever possible, and 
certainly if the scans are only being repeated because the physician does not have access 
to the images from a recent CT scan. 

The patients who experienced hair loss and skin reddening from head CT perfusion 
studies are in general gravely ill, many are comatose, and a large fraction will die from 
their head injury or stroke. Indeed, the procedure itself is one way of assessing brain 
death . The CT perfusion study gives practitioners essential guidance as to the need for or 
success of in terventiona I procedures such as angiopJasty or surgery. By comparison, 
patients with cancer routinely lose all of their hair when treated with some forms of 
chemotherapy. but this is presumed to be an acceptable consequence of the treatment. 
While there is no excuse for unnecessarily high radiation levels in CT perfusion, hair loss 
and skin reddening can and will occur even with appropriate levels of radiation when the 
procedure is repeated or is combined with other x-ray examinations such as interventional 
angiography. 

SUMMARY 

CT scans are a very important tool for diagnosis and assessment of response to treatment 
I in the practice of medicine. The detailed assessment of anatomy and function that CT 

imaging provides does require the use of x-rays. which do result in some small. but not 
zero, risk to patients. Medical Physicists are working with technologists. radiologists. j 
regulators, and manufacturers to assure that CT is practiced uniformly across the U.S. III 
a low dose manner. .'5 ..... - ,'.. I',.""K, • •• " 

AAPM Science Council 
AAPM Executive Committee 

(1) FDA Safety Investigation ofCT Brain Perfusion Scans: Update 12/8/2009, accessed 
16 Dec 2009. 
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(2) Radiation dose associated with common computed tomography examinations and the 
associated lifetime attributable risk of cancer, R Smith-Bindman, J Lipson. R Marcus, et 
AI. , Arch Intern Med 169(22); 2078-2086 (2009) 

(3) Projected cancer risks from computed tomographic scans perfonned in the United 
States in 2007, A Berrington de Gonzalez, M Mahesh, K-P Kim, et Al ., Arch [ntem Med 
169(22); 2071-2077 (2009) 

AAPM is the American A8sociation of Physicists in Medicine. 
One Physics Ellipse 
College Park, MO 20740 
Phone 301-209-3350 
tax 301-209-0862 
Send general questions to 2010 . aapm@aapm.org 

AAPM's Privacy Policy 
Use of the site constitutes your acceptance to its tenns and conditions. 

The AAPM is a scientific, educationaJ, and professional nonprofit organization devoted 
to the discipline of physics in medicine. The infonnation provided in this website is 
offered for the benefit of its members and the general public, however, AAPM does not 
independently verify or substantiate the information provided on other websites that may 
be linked to this site. 



February 5. 20 I 0 

The Honorable David Ige, Chair 
The Honorable Josh Green M.D., Vice Chair 
Senate Committee on Health 

Re: SB 2779 - Relating 10 Medical Procedures 

Dear Chair Ige, Vice Chair Green and Members of the Committee: 

My name is Howard Lee and I am President of the Hawaii Association of Health Plans C·HAHP"). HAHP is a 
non-profit organization consist ing of seven (7) member organizations: 

AlohaCare 
Hawaii Medical Assurance Association 
HMSA 
Hawaii-Western Management Group, Inc. 

MDX Hawai'i 
Un iversity Health Alliance 
UnitedHealthcare 

Our mission is to promote initiatives aimed at improving the overall health of Hawaii. We are a lso active 
participants in the legislative process. Before providing any testimony at a Legislative hearing, all HAHP 
member organizations must be in unanimous agreement of the statement or position. 

HAHP appreciates the opponunity to testifY in support ofSB 2779 which would require patients be informed of 
potentially serious side effects of radiation prior to receiv ing an X-ray or computed tomography scan (CAT 
scan). 

In health care, physicians and patients continuously accept risks in return for benefits. For example, patients 
know that general anesthesia carries risks, and they accept the risks in return for the benefits of the surgery. 
While there is ri sk in relation to many treatments, in most instances patients are made aware of these risks so 
Ihey can make an informed decision. It is unclear if this type ofinfonnation is being routinely and uniformly 
provided to patients in Hawai'i when they receive X-rays or CAT scans. We believe that the provision of this 
infomlation to patients by their doctors will lead to more infonned health care consumers and can only benefit 
the system as a whole. 

Thank you for the opportunity to testify today. 

Sincerely, 

Howard Lee 
President 
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