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EXECUTIVE COMMITTEE 
MEETING MINUTES
10 a.m. Sept. 28
Salina Public Library

   Call to order: The meeting was called to order by 
Brian Ralph at 10:08 a.m.
   Quorum: Jen Smith established a quorum.
   Voting members present: Ronda Sunnenberg, 
president (via Zoom meeting); Brian Ralph, chairman 
of the board; Toni Caldwell, immediate past president.
   Non-voting members present: Harmony Ibarra, 
SUHVLGHQW�HOHFW��-HQ�6PLWK��VHFUHWDU\�WUHDVXUHU��¿OOLQJ�
in for the executive secretary); Megan Rucker, edu-
cation chair; Kyle Ibarra, nominations co-chair.

���$SSURYDO�RI�PLQXWHV��The minutes were approved 
without objection.
   Financial report: 7KH�¿QDQFLDO�UHSRUW�WKURXJK�
Sept. 9 was emailed out before the meeting by 
Denise Orth, executive secretary. The report showed 
income of $3,005.97 and expenses of $5,893.26. 
The net worth report showed a checking account bal-
DQFH�RI�����������DQG�FHUWL¿FDWHV�RI�GHSRVLW�ZRUWK�
$43,427.19 for a total net worth of $53,120.68. Toni 
PRYHG�WR�DFFHSW�WKH�¿QDQFLDO�UHSRUW�DV�SUHVHQWHG�E\�
Megan, Ronda seconded; motion passed.

Old business:
���$ႈOLDWH�'HYHORSPHQW�3URJUDP�XSGDWH��The so-
ciety has been accepted in the program, and Ronda 
just needs to sign the agreement. The goals we want 
to focus on include membership (which would help 
WKH�VRFLHW\�¿QDQFLDOO\���PHQWRULQJ�SURJUDPV��DQG�
OHJLVODWLYH�HႇRUWV��7RQL�DOVR�ZLOO�ZRUN�RQ�NHHSLQJ�WKH�
information organized for future years.
���$ႈOLDWH�)LQDQFLDO�$VVLVWDQFH�3URJUDP�XSGDWH��
Toni and Denise have been discussing participating 
in it. Toni needs additional information about how 
often the society can apply for the program because 
if we are limited in that, she would like to hold on to 
WKH�PRQH\�IRU�XSFRPLQJ�OHJLVODWLYH�HႇRUWV�
   ASRT survey update: Toni discussed the recent 
ASRT survey results. She will present on them at 
the annual convention. Webinars and CEs as well as 
society presence were common items mentioned.

New business:
���.DQVDV�%RDUG�RI�+HDOLQJ�$UWV��The executive 
FRPPLWWHH�GLVFXVVHG�GLႈFXOWLHV�ZLWK�VWXGHQWV�JHWWLQJ�
temporary licenses from the board.
   Announcements: Doug Billings has resigned from 
the radiologic technologist council, so a position is 
open.
   Adjournment: Brian Ralph adjourned the meeting 
at 10:28 a.m.

BOARD OF DIRECTORS 
MEETING MINUTES
10:30 a.m. Sept. 28
Salina Public Library

   Call to order: Brian Ralph called the meeting to order at 
10:31 a.m.
   Quorum: Jen Smith established a quorum.
   Voting members present: Ronda Sunnenberg, president 
(via Skype meeting); Brian Ralph, chairman of the board; 
Toni Caldwell, immediate past president and legislative 
chair; Harmony Ibarra, president-elect; Jen Smith, secre-
tary-treasurer and editor of The Rotating Anode; Alexa Ritter, 
director at large; Megan Rucker, education chair.
   Non-voting members present: Susan Dumler, profes-
sional development vice chair; Melinda Chiroy, scholarship 
chair (via Skype meeting); Kyle Ibarra, nominations co-chair; 
Lisa Eddy, secretary-treasurer mentee. Additional partic-
ipant: Kathleen Lippert, executive director of the Kansas 
Board of Healing Arts (via phone).

���$SSURYDO�RI�PLQXWHV��The minutes were approved with-
out objection.
   Consent agenda: The consent agenda was approved 
without objection.

Items on the consent agenda: 
   Immediate past president/bylaws: No bylaws need 
changing; helped the executive secretary update policies 
on paperwork to be turned in to ASRT; kept the president 
apprised of several developing licensure events; attended 
the July Board of Healing Arts Radiology Council meeting; 
started correspondence with Lawrence Memorial Hospi-
tal concerning sponsorship and speakers for the annual 
convention; reached out to Washburn to speak to students 
about the KSRT; met with Kathleen Lippert, director of the 
Kansas Board of Healing Arts, concerning licensure increas-
es, solutions to improve communication with hospitals, pro-
grams and licensed radiologic technologists and long waits 
for licenses; met with Jason Elliott at Cleveland University 
radiologic technology program (he has had his students join 
KSRT and wants them to attend convention; he also wishes 
WR�YROXQWHHU�LQ�DQ\�FDSDFLW\�DQG�WKDW�WKH�VFKRRO�FDQ�RႇHU�
space for symposiums).
   Vice president/membership: Waiting on replies from 
other societies about membership tactics and will be able to 
give a more complete report then but as of now nothing to 
report.
   Secretary-treasurer: Minutes from the June meeting were 
distributed before the September meeting for approval.
���3URIHVVLRQDO�GHYHORSPHQW��The 2020 Convention rules 
for competitions have been updated and emailed to program 
directors; brainstorming some mingling games for the stu-
GHQWV�WR�GR�ZKHQ�VSHDNHUV�¿QLVK�HDUO\�DW�FRQYHQWLRQ� 

Continued on Page 4
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created warning signs to keep speak-
ers on time.
   ASRT senior delegate: Attended 
the ASRT House of Delegates meet-
ing in June in Orlando and submitted 
the required report.
   West area representative: Noth-
ing to report. Looking to see if Kelly 
Denton would be interested in serv-
ing as the west area representative.
   Legislative: Has taken several 
letters asking for donations to shop 
owners in Lawrence for conven-
tion; contacted Lawrence Memorial 
Hospital about sponsorship, speak-
ers and vendors; attended the July 
Kansas Board of Healing Arts Rad 
council meeting; met with Kathleen 
Lippert concerning licensure increas-
es and license problems; spoke with 
the Kansas Hospital Association 
concerning an RT day and PAC 
donation; spoke with the ASRT about 
a KHA PAC donation; attended the 
CTRA regional calls for the ASRT; 
has not been able to connect with 
mentee.
   Rotating Anode editor: With the 
board deciding to hold back pub-
lishing the June meeting minutes 
until after approval at the September 
meeting, there was no content for the 
Anode, so no issue was produced. 
Next deadline is Oct. 21.
   Historian/nominations co-chair: 
Attended the Kansas Hospital Asso-
ciation meeting with Megan Rucker;  
reached out to a few vendors during 
KHA to see about becoming a vendor 
at KSRT annual meeting; reached 
out to an OB/GYN and an IT leader 
to speak at KSRT’s convention.
   Financial report: Megan present-
HG�WKH�¿QDQFLDO�UHSRUW��7KH�¿QDQFLDO�
report through Sept. 9 was emailed 
out before the meeting by Denise 
Orth, executive secretary. The report 
showed income of $3,005.97 and ex-
penses of $5,893.26. The net worth 
report showed a checking account 
EDODQFH�RI�����������DQG�FHUWL¿FDWHV�
of deposits worth $43,427.19 for a 
total net worth of $53,120.68. Toni 
PRYHG�WR�DFFHSW�WKH�¿QDQFLDO�UHSRUW��

Megan seconded, motion passed.

Old business:
���$ႈOLDWH�'HYHORSPHQW�3URJUDP�
update: The society has been ac-
cepted in the program, and Ronda 
just needs to sign the agreement. The 
goals we want to focus on include 
membership (which would help the 
VRFLHW\�¿QDQFLDOO\���PHQWRULQJ�SUR-
JUDPV��DQG�OHJLVODWLYH�HႇRUWV��7RQL�
also will work on keeping the infor-
mation organized for future years.
���.DQVDV�%RDUG�RI�+HDOLQJ�$UWV��
Kathleen Lip-
pert called in to 
the meeting to 
discuss pro-
posed fee cap 
increases for 
state licenses for 
all healing arts 
professionals. 
The KBOHA has 
to contribute 
money to the 
federal prescrip-
tion drug moni-
toring program 
(K-TRACS), 
which had not 
been planned 
for. Fees already 
have been raised 
on MDs/DOs/
DCs; other professions are at the 
top of their regulated fee cap. The 
KBOHA is planning to open up the 
statutes on all health professions to 
raise the fee cap. The plan is to have 
the same cap for all professions. The 
society will compile and consider 
talking points.
   Cleveland University: Toni met 
with Jason Elliott, program director. 
He is excited about his students 
joining the KSRT and wants to bring 
them to the annual convention.
   ASRT survey update: Toni dis-
cussed the recent ASRT survey 
results. She will present on them at 
the annual convention. Webinars 
and CEs as well as society presence 
were common items mentioned. 
   Convention: The space for the 
Thursday evening social has been 
reserved. Denise Orth, executive 

secretary, sent out a rough draft for 
the script to streamline things. Me-
JDQ�LV�¿UPLQJ�XS�WKH�VFKHGXOH��EXW�LV�
still in need of speakers. The theme 
is “2020 X-Ray Vision: What’s Your 
Superpower?” 
   Kansas Hospital Association: 
Toni discussed RAs with them; the 
association would support us, but not 
¿QDQFLDOO\��0HJDQ�DQG�.\OH�DWWHQGHG�
the KHA’s annual meeting in Wichita 
in September for networking oportu-
nities.
   Student ad hoc committee: No 

updates. Toni 
is trying to get 
time to visit 
classrooms with 
a student to get 
other students 
interested but 
not having much 
luck.

New business:
   Recent leg-
islation: ASRT 
is pushing for 
support for RAs.
   AHRA Edu-
cation Day at 
Hutchinson 
Regional Med-
ical Center: No 
updates. Megan 

will continue to follow.
   $657�+RXVH�RI�'HOHJDWHV�6HQLRU�
Delegate: Denise submitted her 
House of Delegates report to the 
ASRT and to the KSRT Board of 
Directors.
   Student Leadership Develop-
ment Program: Information needs to 
be sent to program directors.

Announcements:
   Deadline for next issue of The Ro-
tating Anode will be Oct. 21.
   Doug Billings has resigned from the 
Rad Tech council, so there is an open-
ing for any interested technologist.
   KDHE has a job opening for an en-
viromental scientist (x-ray inspector).

   Adjournment: Harmony moved to 
adjourn the meeting, Toni seconded. 
Meeting adjourned at 1:18 p.m.

&RQWLQXHG�IURP�3DJH��

   The board of directors re-
ceived an application for the 
west area representative po-
sition from Kelly Denton. In an 
email discussion, Denise Orth 
moved that the board appoint 
her to the position ahead of the 
January board meeting to allow 
her to participate. Katilyn Slaton 
seconded the nomination, and 
the vote was unanimous.

WEST AREA REP 
EMAIL VOTE
Dec. 26-27
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Abstract 
   One of the most important aspects of working in diag-
nostic radiology is protecting patients, personnel, and 
others from the dangers of radiation while still producing 
a high-quality image. This requires several methods and 
devices that, when used in conjunction, can reduce pa-
tient dose. Lead aprons and shields are commonly the 
¿UVW�GHYLFH�RQH�ZRXOG�WKLQN�RI�ZKHQ�LW�FRPHV�WR�UDGLDWLRQ�
protection. While using lead is a good start, there are other 
things that can be used in addition to that. Appropriate 
milliamperage and kilovoltage values for the patient and 
body part being imaged must be utilized. This not only will 
ensure a high-quality image but will protect the patient and 
others from unnecessary radiation. Technique charts and 
appropriate post-processing techniques also are important 
to reduce repeat images, which therefore reduces dose. 
Ensuring that the correct part is being imaged also reduces 
repeats as well as patient frustration. Decreasing patient 
movement through the usage of immobilization devices and 
good communication skills is arguably the most important 
method to reduce repeat imaging which will overall reduce 
patient dose. There are several ways to reduce radiation 
dose to the patient and to personnel. 

   When radiologic technologists are performing exams, 
the most important aspect of their job is that they are 
conscientious of their use of ionizing radiation. This means 
thinking about protecting their patients, themselves, and 
RWKHUV�WKDW�PD\�EH�LQ�WKH�URRP��7KHUH�PD\�EH�GLႇHUHQFHV�
in each exam and with each patient, but what must remain 
the same is the technologist’s use of radiation protection 
techniques. This includes, but is not limited to, the use of 
shields, appropriate use of factors, correct processing tech-
niques, and more. 
   Through the years the knowledge of how x-rays work 
KDV�HYROYHG��,W�LV�QRZ�NQRZQ�WKDW�FHUWDLQ�QHJDWLYH�HႇHFWV�
can occur with the use of ionizing radiation. When x-rays 
¿UVW�ZHUH�XVHG��WKLV�ZDV�QRW�NQRZQ��2QFH�WKH�¿UVW�QHJDWLYH�
HႇHFWV��VXFK�DV�VNLQ�HU\WKHPD��EHJDQ�EHLQJ�VHHQ��LW�ZDV�
imperative that protective devices be produced and used. 
Currently the most popular protective devices are aprons, 
gloves, and movable walls with lead in them. Lead has 
been proven to decrease the penetration of x-rays with its 
high atomic number. For patients the use of lead aprons 
is most commonly used to protect the reproductive organs 
when it does not impede the exam. Lead devices also can 
be used to protect breast tissue and the lens of the eye 
(Sherer, Visconti, Ritenour, and Haynes, 2014). 
   There are four main types of shields in use today. The 
PRVW�FRPPRQ�LV�WKH�ÀDW�FRQWDFW�VKLHOG�UDGLRJUDSKHUV�SODFH�
over the reproductive organs during the exam. Shadow 
shields are less common, but they are made of a radi-
RSDTXH�PDWHULDO�VXVSHQGHG�DERYH�WKH�¿HOG�RI�LQWHUHVW�DQG�

it casts a shadow over the area to be protected. Shaped 
contact shields are not used as often because of the time 
it takes to use them. They are used for male patients and 
generally are placed in a pair of briefs and then the patient 
puts them on. However, these will not protect the patient 
in the posterioanterior projection. Clear lead shields are 
similar to shadow shields and can be used to protect the 
gonads and breast tissue. 
   The use of appropriate mAs and kVp values is impera-
tive. This is a major reason why it is important that technol-
ogists have the correct education and licensure to admin-
LVWHU�LRQL]LQJ�UDGLDWLRQ��:KHQ�¿OP�LPDJLQJ�ZDV�XVHG��LW�ZDV�
clear when the incorrect dose was used because of the 
QDUURZ�ODWLWXGH�VHHQ�LQ�¿OP�EDVHG�LPDJLQJ��:KHQ�GLJLWDO�
imaging began being used, it had a wider exposure latitude. 
This means that exposure factors could be too high or too 
low, but the resulting image still could look acceptable. With 
post-processing window level and width being available for 
use, the technologist can somewhat adjust the density and 
contrast of the image. However, it must be noted that these 
post-processing techniques and the wide latitude are not an 
excuse for improper exposure factors. Also, they can only 
¿[�VR�PXFK��DQG�D�JURVV�RYHUH[SRVXUH�RU�XQGHUH[SRVXUH�
FDQQRW�EH�¿[HG�ZLWK�WKHVH�WHFKQLTXHV��
   Continuing with kVp and mAs, most sites have started 
using technique charts. This is a great tool for technologists 
to use, especially when they are unfamiliar with the equip-
ment. These charts give a standardized starting value for 
sthenic patients. It is important to remember that some ad-
justment to these values may be needed and that separate 
charts are needed for pediatric patients. Although it can 
be time-consuming to make these charts, it is well worth 
it in the end. After the exposure button has been pressed, 
WKH�SURFHVVLQJ�RI�WKH�LPDJH�LV�QH[W��(YHQ�WKRXJK�WKH�¿QDO�
image pops up on the monitor in a few seconds, it still has 
a process it goes through before it is on the monitor. With 
FDVVHWWH�EDVHG�DQG�¿OP�EDVHG�LPDJLQJ��LW�LV�FOHDUHU�WKDW�
there is post-processing that must be done before the im-
age is seen. With all three of these imaging techniques, it is 
important that the technology is working correctly to prevent 
PLVWDNHV�RQ�WKH�¿QDO�LPDJH�DQG�XOWLPDWHO\�WR�SUHYHQW�UHSHDW�
images. This means ensuring that the correct chemicals 
DUH�XVHG�ZLWK�¿OP�SURFHVVLQJ�DQG�WKDW�WKH�SURFHVVRU�LWVHOI�
is working correctly, With cassette-based imaging, the pro-
cessor must be working correctly, or artifacts can appear 
on the image, which may require a repeat. Digital imaging 
equipment must be in working order to reduce artifacts on 
WKH�¿QDO�LPDJH��
   The ordering physician has the responsibility to determine 
if the patient should have the exam or not. It is the respon-
sibility of the radiographer to make sure the correct exam 

RADIATION PROTECTION AND REDUCTION TECHNIQUES
By Alexis Kelly, Washburn University
Second-place essay winner

Continued on Page 8
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dŽƚĂů�ZĞŐŝƐƚƌĂƚŝŽŶ͗�Ψͺͺͺͺͺͺͺͺͺͺͺͺͺ�
zŽƵ�ŵĂǇ�ƌĞŐŝƐƚĞƌ�ŽŶůŝŶĞ�Ăƚ�ǁǁǁ͘ŬƐƌĂĚ͘ŽƌŐ�Žƌ�ďǇ�ŵĂŝůŝŶŐ�ƚŚŝƐ�ĨŽƌŵ�ĂŶĚ�Ă�ĐŚĞĐŬ�ƚŽ͗��ĞŶŝƐĞ�KƌƚŚ͕��ǆĞĐƵƚŝǀĞ�^ĞĐƌĞƚĂƌǇ�
<^Zd͕�ϭϳϬϮ�DĞƌŵŝƐ��ŽƵƌƚ͕�,ĂǇƐ͕�<^�ϲϳϲϬϭ�
�

%\�ILOOLQJ�RXW�WKH�UHJLVWUDWLRQ�IRUP��WKH�SDUWLFLSDQW�JLYHV�FRQVHQW�WKDW�25*$1,=(5�FDQ�SURFHVV�WKH�GDWD�SURYLGHG�ZLWKLQ�
WKH� IUDPHZRUN�RI� WKH�FRQIHUHQFH�DQG�DOORZ�SKRWRJUDSKV� WR�EH�PDGH�GXULQJ� WKH�FRQIHUHQFH��7KLV� LQFOXGHV��XQOHVV�
UHJLVWHUHG�SDUWLFLSDQWV�REMHFW��DOO�KDQGOLQJ�QHHGHG�IRU�WKH�DSSOLFDQW¶V�SDUWLFLSDWLRQ�DW�WKH�HYHQW�DQG�IRU�WKH�GUDIWLQJ�RI�D�
OLVW�RI�SDUWLFLSDQWV�ZKLFK�ZLOO�EH�GLVWULEXWHG�DW�WKH�FRQIHUHQFH��DQG�SODFLQJ�SKRWRJUDSKV�LQ�WKH�SLFWXUHV�JDOOHU\�DFFHVVLEOH�
RQO\�E\�SDUWLFLSDQWV�DQG�25*$1,=(5�PHPEHUV��LQ�WKH�25*$1,=(5�QHZVOHWWHU�RU�VHOHFWLQJ�VRPH�IRU�DUWLFOHV�RQ�WKH�
FRQIHUHQFH�LQ�D�MRXUQDO�RU�QHZVSDSHU��RU�LQ�DQ\�RWKHU�ZHE�SULQWHG�SXEOLFDWLRQ��
�
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has been ordered on the correct part. All radiographers 
can think of one example when a patient came in for a right 
elbow exam, but when asked say it is the left elbow that 
is hurting, or a similar example. Communicating with the 
patient at the start of the exam about what part hurts can 
prevent repeat exams. Also, if the right elbow was exam-
LQHG�DQG�QR�DEQRUPDO�¿QGLQJ�DUH�IRXQG��EXW�WKH�OHIW�HOERZ�
ZDV�IUDFWXUHG��WKLV�REYLRXVO\�DႇHFWV�WKH�SDWLHQW�QHJDWLYHO\��
In a world where “many imaging studies ... may not be in-
dicated” (Krug), it is important that radiographers do a little 
research on their patients. Another common example is a 
patient who had a chest x-ray done in the ER in the morn-
LQJ��EXW�QRZ�D�GLႇHUHQW�SK\VLFLDQ�RUGHUHG�D�FKHVW�[�UD\��
not knowing about the one done that morning. That is also 
a responsibility of the radiographer to double check and 
make sure the exam was not already done. 
   A large aspect of reducing repeat images is decreasing 
the amount of patient movement. There is little to be done 
to control involuntary motion such as breathing. Howev-
er, there are many methods to control voluntary motion. 
Radiographers use a multitude of tools every day to reduce 
voluntary motion. For pediatric chest imaging a commer-
cial immobilizer known as the Pigg-O-Stat is utilized. This 
immobilizer may look quite barbaric, but it reduces repeats 
and reduces radiation to personnel. The device places 
the child in an uncomfortable position, but for a two-view 
chest exam the device easily is turned from anteroposterior 
to lateral positions, which lessens the time of the exam. 
Non-commercial devices also are used, but most radiogra-
phers may not realize they are using them. Sponges, tape, 
DQG�VDQGEDJV�DUH�H[DPSOHV�RI�WKHVH�GHYLFHV��,Q�ÀXRURVFR-
py, shoulder pads, footboards, and straps are used to help 
control patient movement. Arguably, the most important 
part of the diagnostic exam in reducing repeat images is 
correctly communicating with the patient. Communication is 
not just what is being said, but it encompasses both verbal 
and non-verbal language (Admin, 2016). lt is key to remem-
ber both can determine if an exam is successful. When a 

patient enters the exam room, it is important to describe 
the exam and what the radiographer will be doing. It is very 
likely that the patient is already in pain, so it is important 
that the radiographer tells them what they are doing before 
they do it. Manipulating the part that is hurting without tell-
ing them what is happening can be very frightening and can 
cause repeats by the patient moving or shaking from the 
pain they are in. When the exam is fully explained, the ra-
diographer is more likely to have fewer repeats by gaining 
the patient’s cooperation. 
   Although the goal is to reduce repeat images, there 
must be a way to analyze the repeats that inevitably occur. 
This is done through a repeat analysis, part of a quality 
control program. Repeated images are looked at for why, 
and those results are tallied into groups. Examples of the 
groups used are overexposed images, underexposed imag-
es, incorrect positioning, mechanical errors, and others. For 
example, if there are many images repeated for underexpo-
sure, maintenance may need to be called to ensure that the 
radiographic unit is properly calibrated. 
   In conclusion, there are several ways to protect patients 
and personnel from the radiation used in diagnostic radiol-
ogy. There are also many ways to lower patient dose. The 
methods and devices discussed help reduce biological 
damage to the human body and all healthcare personnel 
should be up to date on all methods and devices dis-
cussed. 
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   This year’s service project will ben-
H¿W�WKH�/DZUHQFH�+XPDQH�6RFLHW\��,I�
you would like to participate, please 
bring items to the convention. The 
organization’s greatest needs are:
• Block-style cheddar cheese for 

dog training
• Soft, meaty dog treats like 

Pup-Peroni and Beggin Strips
• Hot dogs – all beef, for training
• Kitten Milk Replacer (KMR) and 

Puppy Milk Replacer (Esbilac)
• Kong dog toys – all sizes
• Laundry detergent, regular and 

KLJK�HႈFLHQF\
• Linens, such as blankets, towels 

and sheets
• Stretch and Scratch scratchers
• Glass cleaner
• Gallon-size plastic zipper bags
• Nutri-cal
   Other needed items:

• Cat and dog toys
• Canned cat food – Friskies pate
• Canned pumpkin
• Disinfecting wipes
• Hand sanitizer
• Nylon dog collars
• Paper towels
• Creamy peanut butter
• Plastic pet carriers and collaps-

ible wire crates
• Scrubbing brushes and sponges

ANNUAL CONVENTION SERVICE PROJECT
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Abstract 
   X-ray has been an important tool 
for diagnosing patients since its 
discovery in the late 1800s. There is 
now digital radiography that is quicker 
to work with. It is interesting to think 
about what it could become in just 10 
RU����\HDUV�EHFDXVH�WKH�¿HOG�RI�UD-
diology is always evolving. Although 
x-ray is very helpful with diagnosing 
patient issues, it has its dangers. 
These dangers were brought to re-
searchers’ attention and it eventually 
was followed with great inventions to 
prevent unnecessarily large amounts 
of exposure. With the accidental 
¿QGLQJ�RI�[�UD\��LW�KDV�EHFRPH�D�YHU\�
VLJQL¿FDQW�WRRO�IRU�SDWLHQW�FDUH��

   The discovery of x-ray was com-
pletely accidental. The man who 
discovered it was Wilhelm Conrad 
Roentgen. At the time of the accident, 
KH�ZDV�H[SHULPHQWLQJ�ZLWK�WKH�HႇHFWV�
of cathode rays. He learned that elec-
WULFLW\�ÀRZLQJ�RYHU�D�JODVV�WXEH�ZRXOG�
cause a blue glow. Later, researchers 
found out the blue glow was from the 
ionization in the air around it (Carroll 
6). Along with this glow, researchers 
learned how to place objects in the 
SDWK�RI�WKH�EHDP�WR�VHH�WKHP�ÀXR-
resce. Roentgen had in mind that 
FDWKRGH�UD\V�ZRXOG�ÀXRUHVFH�RQO\�LI�
they are in the path of a beam. One 
day when he was researching, he 
saw a piece of paper with barium on 
it glowing across the room while the 
tube was on. This was not in the path 
of the beam like previously seen. Af-
ter seeing this, he realized there was 
some type of radiation created for 
that to happen (Carroll 7). This ended 
up being accidental because he was 
QRW�H[SHFWLQJ�DQ�REMHFW�WR�ÀXRUHVFH�
outside the beam of electrons. This 
experiment that lead to the invention 
of x-ray is where it gets its name 
from; the “x” being the unknown 
(Carroll 7). After this experiment he 
was able to discover more character-
istics about x-ray. Radiography was 
introduced once he practiced on his 

wife’s hand and was amazed that he 
FRXOG�VHH�ERQHV�WKURXJK�ÀHVK��
   Discovering natural radioactivity 
also was by accident and it came af-
ter x-ray radiation was found. Antoine 
Henri Becquerel was inspired and 
intrigued by Roentgen’s discovery. 
Roentgen never knew where the 
phosphorescence in his x-ray tube 
came from, and that is what Becquer-
HO�ZDV�GHWHUPLQHG�WR�¿QG��+H�KDG�D�
phosphorescing crystal and a plate 
put away in a drawer from a previous 
experiment. He casually decided to 
develop the plate, and to his surprise, 
he saw an exposure on it. He real-
ized x-rays must have been emitted 
from the phosphorescing crystal 
while it was in the drawer (Carroll 8). 
This happened because of the natu-
ral alpha, beta, and gamma radiation. 
   Thomas Edison was intrigued by 
the discovery of x-rays and wanted 
to experiment more with them. If he 
had not had an interest in x-ray, the 
ORQJ�WHUP�HႇHFWV�RI�UDGLDWLRQ�ZRXOG�
not have been discovered so early. 
No one knew the dangers of radiation 
ZKHQ�LW�¿UVW�ZDV�GLVFRYHUHG��FRQVH-
quently, no precautions were taken 
when experimenting with it. Thomas 
Edison’s assistant, Clarence Dally, 
ZDV�WKH�¿UVW�YLFWLP�RI�UDGLDWLRQ�ZKHQ�
he started showing signs of degen-
erative problems after working with it 
for a long period of time. He always 
was volunteering to stand in front of 
the x-ray beam for their experiments. 
Most days they would be doing this 
for hours at a time. A couple of years 
into their research, Dally had visi-
ble skin conditions along with limb 
pain and hair loss. He eventually 
developed cancer and had both of 
his arms amputated, then he died 
shortly after. Thomas Edison stopped 
researching x-rays because of how 
unsafe it appeared to be after seeing 
what happened to his assistant. Ac-
cording to Gilbert King, from Smithso-
nian.com, Edison told a reporter from 
The New York World, “I stopped ex-
perimenting with them two years ago, 

I am afraid of radium and polonium 
too, and I don’t want to monkey with 
them.” A major event that brought 
attention to the risks of radiation was 
an event called the “Radium Girls.” 
These workers painted radium onto 
watch dials. They would lick their 
paintbrushes and the chemicals 
would get in their body. Whenever 
radium enters the body, it is treated 
as calcium and goes into the bones. 
This led to a lot of people becoming 
sick from the radiation. Multiple work-
ers sued the company for not taking 
more action or being more cautious 
with their workers. This event got a 
lot of public attention, which led to a 
UDGLDWLRQ�VWXG\�RI�ORQJ�WHUP�HႇHFWV�
that came out in 1993. This event 
LQÀXHQFHG�RWKHU�ZRUN�SODFHV�WR�PDNH�
a safer environment for their workers. 
   Inventions improving the amount of 
patient exposure were made not long 
after x-rays were discovered. Large 
amounts of radiation exposure have 
been cut down to seconds. William 
5ROOLQV�LQYHQWHG�[��UD\�¿OWUDWLRQ�DQG�
FROOLPDWLRQ��+H�¿JXUHG�RXW�LI�KH�SXW�
something else in the beam along 
with the patient’s body part, it would 
reduce the amount of exposure pene-
trating through. For the collimation he 
made plates with gaps in it to tighten 
the area, saving patient dose (Carroll 
����'LႇHUHQW�LQYHQWLRQV�WR�LPSURYH�WKH�
way x-ray images turned out and the 
HႈFLHQF\�ZLWK�ZKLFK�WKH\�ZHUH�GRQH�
also were brought up shortly after. 
The Potter-Bucky grid was designed 
to reduce scatter radiation. This 
would make the image look clean-
er and easier to read. The rotating 
anode tube was made to get a higher 
amount of heat to be able to use 
higher technique. Without this it was 
easy for melting to happen because 
it would become too hot. In 1942, the 
phototimer was made so technique 
exposures for each body part were 
standardized. This same year, an 
DXWRPDWLF�¿OP�SURFHVVRU�ZDV�GH-

PAST, PRESENT, AND FUTURE OF X-RAY
By Ryleigh Sampson, Newman University 
Third-place essay winner

Continued on Page 10
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VLJQHG��&DUUROO������%HIRUH�WKLV��¿OPV�
KDG�WR�EH�LQ�VHYHUDO�GLႇHUHQW�VROX-
tions before they were developed. 
7KH�GHYHORSPHQW�RI�ÀXRURVFRS\�ZDV�
made just one year later by Thomas 
Edison. This allowed the doctor to 
view a patient’s body in real time. For 
50 years there was no improvement 
WR�WKH�LQYHQWLRQ��7R�UXQ�D�ÀXRURVFRS\�
machine, very high technique was 
needed for the screen to be bright 
enough to see anything. This caused 
it only to be used in extreme medical 
cases. The doctor always got a lot 
of radiation from it while working on 
patients (Carroll 9). Around 50 years 
later, John Coltman invented the im-
DJH�LQWHQVL¿HU��³7KLV�GHYLFH�FRQYHUWV�
incident x-rays into an electron beam, 
which can then be both focused and 
sped up by using electrically charged 
plates” (Carroll 9). This increases the 
brightness up to 5,000 times. This 
reduced the exposure tremendously 
and became one of the best inven-
tions for patient exposure. 
   The development of digital imaging 
did not come until about the mid-
1970s. It was called CR, which stood 
for computed radiography. It replaced 
¿OP�DQG�WKH�SURFHVVLQJ�WKDW�FDPH�
along with it. This saved time and 
it produced a better-looking image. 
The downfall to CR is that it requires 
increasing radiographic techniques 
by close to double. This was not a 
great development for patient care. 
“It was originally called photostimu-
lable phosphor digital radiography 
because of the image receptor plate 
that can be stimulated to emit light 
by a laser beam” (Carroll 88). CR 
was developed by using phosphor 
plates, which can store and release 
image data. The CR imaging plate is 
made up of an image receptor plate 
which is put inside a cassette. When 
an x-ray is taken, the imaging plate 
stores energy from the x-ray beam 
and turns it into the latent image. A 
latent image is the invisible image 
information that has not been pro-
cessed yet. The latent image on the 
imaging plate must be put through 

a machine called the CR processor 
WR�SURGXFH�WKH�¿QDO�[�UD\�LPDJH��
Before the cassette is placed in the 
CR processor, it must be marked in 
the computer with the correct patient 
information. The CR processor will 
convert the latent image to an x-ray 
image from a cassette. This happens 
by stimulating it using laser beams to 
scan across the imaging plate quick-
ly. When stimulated, a light is emitted 
and detected by the photomultiplier  
tube. It is then converted to a com-
puter monitor by using analog-to-dig-
ital converter. When the plate is done 
being scanned, it is exposed to a 
second bright light erasing the plate 
for instant reuse. If the plate is not 
erased, the latent image will show 
up on top of the new latent image 
next time it is used. Radiographers 
should erase an imaging plate before 
using it just to be sure it is fully clean. 
Imaging plates also can develop fog 
over time from background radiation, 
which also has to be erased (Carroll 
596-600). 
   Although CR was not great for 
saving patient dose, it led to the 
discovery of DR. This stands for 
digital radiography. DR is an imaging 
system that does not need a cassette 
to make an exposure. “The image 
receptor electronically sends informa-
tion for each exposure directly to the 
computer processing system housed 
in the x-ray machine, it then displays 
the image on the x-ray machine 
console” (Carron 592). The transition 
IURP�&5�WR�'5�ZDV�VLJQL¿FDQW�IRU�
the technologists. One of the biggest 
advantages that came out of it was 
the amount of time it saves. With 
CR, technologists had to leave the 
SDWLHQW�LQ�D�URRP�WR�JR�XSORDG�D�¿OP�
that would take several minutes. Now 
with DR, the image can be uploaded 
in 30 seconds or less. DR has helped 
out in raising productivity levels. The 
quicker exams get done, the more 
H[DPV�FDQ�EH�¿W�LQWR�RQH�GD\��$Q-
other great development that came 
along with DR is the PACS system. 
This stands for Picture Archiving and 
Communication System. This is an 
easy and quick system for radiolo-
gists to see images. All across the 

VWDWHV�GLႇHUHQW�UDGLRORJLVWV� 
can be allowed access to this sys-
tem. At one point to look at a patients’ 
LPDJH�WKH\�ZRXOG�KDYH�WR�¿QG�WKDW�
SDWLHQW¶V�[�UD\�¿OP��,W�WKHQ�PRYHG�XS�
WR�&'V��7KLV�PDGH�LW�HDVLHU�IURP�¿OP��
but it still was not convenient. Now 
that doctors have the PACS system, 
it makes their diagnosis easier. This 
discovery made patient care a lot 
PRUH�HႈFLHQW��'5�DOORZV�WKH�WHFK-
nologist to adjust the technique by a 
click of a button. This can be a bad 
thing if the technologist isn’t paying 
attention and does not lower the tech-
nique. Another bad situation is when 
the technique does not get increased 
for a bigger patient and the image is 
too underexposed and needs re-
peated. If there is an exam done on 
a child, the algorithm will need to be 
changed so it is not for an adult-sized 
patient. The good thing about the 
technologist setting the technique on 
CR was that it was habit and it had 
to be done for every exam. Now it 
is not so much a habit because it is 
already set up. Another downfall to 
DR is that it is still more expensive 
than CR. According to Marc Katz, on 
radiologytoday.net, the cost of DR 
KDV�EHFRPH�PRUH�DႇRUGDEOH�WKDQ�LW�
used to be, but not enough to turn a 
whole department from CR to DR. He 
thinks there will be a mixture of both 
in radiology facilities for a while. DR 
portables are a huge hit for all health-
care providers working with an x-ray 
technologist. Tim Sisco, on radiogyto-
day.net, made a good point that using 
DR for trauma cases is very conve-
nient for doctors to see the image. 
This allows them to make an immedi-
ate decision. Using a cassette would 
require it to be developed before the 
doctors can even look at it and de-
cide what to do for the patient. Mobile 
DR shows image immediately on the 
portable machine and can be sent 
over to PACS system. Sometimes 
it is more convenient for the tech-
nologist to go to the patient’s room 
portably rather than the patient going 
to the radiology department when an 
exam is ordered. The machine has 
a set kV and mAs for each algorithm 
selected, but the technologist has 

&RQWLQXHG�IURP�3DJH��
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the option to adjust it according to 
patient size and condition. Because 
DR does post-processing on its own 
after the image is taken, it does not 
require a high technique for a diag-
nostic image. DR portables are also 
important to nurses placing a PICC 
line. They do their work then order 
a portable chest x-ray to check 
the line placement. Depending on 
where it is, they can make a quick 
decision to adjust it or leave it how 
it is. 
   For the past several years x-ray 
has remained the same with no 
breakthrough changes. There have 
been little adjustments here and 
there to make the machines and 
V\VWHPV�PRUH�HႈFLHQW��EXW�QRWK-
ing major. With the way x-ray has 
always evolved, it probably will see 
D�ELJ�FKDQJH�DQG�EHFRPH�GLႇHU-
ent with years to come. It could be 
along the lines of making the tech-
nologists’ job easier or saving even 
more patient dose than DR already 
does. An article called “X-rays of the 
Past, Present, and Future” states 
“Researchers in Singapore claim 
that x-ray might change in the next 
few years.” The same article also 
mentioned, “According to a new 
¿QGLQJ��D�VKHHW�RI�JUDSKHQH�FDQ�
be used to generate surface waves 
known as plasmons when struck 
with photons from a laser beam.” 
This means the radiation emitted 
from that will be lower dose to the 
patient. The article also says studies 
are in progress to possibly have an 
x-ray that results in more color. This 
would help out radiologist tremen-
GRXVO\�LQ�GLDJQRVWLF�¿QGLQJV��,W�
goes on to say, “A medipix chip can 
measure images over a period of 
time and take very thin image slices 
so that x-ray movies can be pos-
sible.” This seems very interesting 
because it likely would be a lower 
dose to the patient than getting a 
CT, but it would be a very similar 
process. According to Rachael Ben-
nett, from an article called “Mobile 
'LJLWDO�5DGLRJUDSK\�'ULYLQJ�(ႈFLHQ-
cy,” mobile DR also will continue to 
evolve. Companies always will be 
coming out with longer battery life 

and more durable machines. Maybe 
even lighter equipment eventually 
will be developed. 
   X-ray has come very far with mak-
LQJ�LW�PRUH�HႈFLHQW�DQG�VDIHU�WR�XVH�
for technologists and patients. Even 
though some of the discoveries 
were not the best for patient care 
along the way, it led to DR which 
is the best type to use at this point. 
New discoveries coming up will 
change the way technologists and 
radiologists work. It will be interest-
ing to see what there is to come. 
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LEGISLATIVE  
UPDATE
Fee cap increase
   The Kansas Board of Healing Arts is 
considering raising the statutory caps 
and fees for many healthcare profes-
sions. One reason for increasing fees 
is the cost of the K-TRACS system, 
which tracks controlled substance 
prescriptions. The KSRT disagrees 
ZLWK�LQFUHDVLQJ�WKH�IHHV�WR�EHQH¿W�WKLV�
program because radiologic technolo-
gists are not responsible for prescrib-
ing medications and it has not been 
clearly articulated as to why radiologic 
technologist licensees should be 
responsible for funding this program. 
The society also is concerned that 
raising the caps would give the Board 
of Healing Arts an open door to raise 
fees to cover other costs unrelated to 
radiologic technologists.
   Currently, the statutory cap for ra-
diologic technologists is $80; however 
the proposed cap of $300 represents a 
near four-fold increase all at once. The 
KSRT feels this will be detrimental to 
membership and will not be received 
well among the LRT professionals in 
the state.

Senate Bill 341
   Senate Bill 341 seeks to expand 
the scope of practice of licensed 
naturopathic doctors to include the 
utilization of non-diagnostic ultrasound 
RU�ÀXRURVFRS\�LQ�WKH�SHUIRUPDQFH�RI�
services. 
   KSRT understands that accredited 
doctoral programs in naturopathic 
medicine require students to complete 
a mere 3 to 5 credits in radiography, 
radiology or diagnostic imaging. The 
society believes licensed naturopathic 
doctors are not educationally prepared 
RU�FOLQLFDOO\�FRPSHWHQW�WR�XVH�ÀXRUR-
VFRSLF�HTXLSPHQW�RU�SHUIRUP�ÀXRURV-
copy procedures in their practice. 
   In a letter to the Kansas Senate 
Committee on Public Health and Wel-
fare, the KSRT suggested a revision 
WR�WKH�ELOO�VWULNLQJ�ÀXRURVFRS\�EXW�VWLOO�
allowing non-diagnostic ultrasound 
to be used by licensed naturopathic 
doctors.
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KANSAS SOCIETY OF
RADIOLOGIC TECHNOLOGISTS
1702 MERMIS CT.
HAYS, KS 67601

ADDRESS SERVICE REQUESTED

FACEBOOK.
COM/KSRAD.
ORG

KSRTSOCIETY @KSRTSOCIETY


