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Greetings Idaho Imaging Professionals! I am honored and excited about the 

opportunity to serve as President of the Idaho Society of Radiologic 

Technologists for 2018-2019. After working in healthcare for over 20 years, it is 

exhilarating to be leading a team of professionals like all of you and look forward 

to getting to know each and every one of you. 

Among our diverse modalities one thing is common: our journey to not only 

learn the latest technology but strive to give superior patient care to each and 

every patient. With our technical skills and experience we can take Idaho 

healthcare to a new level and make the lives of our neighbors better. 

Beginning with each one of you, we have many reasons to feel optimism about 

the future of our craft. With over 160+ members from all over the state, the 

connections we make with each other, at our annual conferences, in meetings, 

during phone calls, webinars and online discussions and conversations, 

demonstrate the commitment we have to our profession and our confidence in 

the future.  

Having just returned a few hours ago from the annual AHRA conference in 

Orlando, Florida I can attest that the future is bright for Imaging. Vendors were 

showcasing some of the most innovative software I have seen yet. From Artificial  
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Intelligence to Infrared cameras that build 3D models of your patients for 

positioning, we are headed for a leap in technology unlike we’ve ever seen 

before. And by using our organization as an echo chamber for ideas we will be 

able to bridle this new technology and work tremendous miracles. 

So join us as we continue to grow with the following collaborative efforts: 

o Community Engagement – whether we are presenting our state 

licensure bill to the Capitol or not, we will continue to work behind the 

scenes to make licensure a reality.  

o Promotion of enhanced understanding of best practices – join us for 

learning sessions at our annual ISRT conference 

o Professional Development – continue to learn from the speakers who 

will join us at our annual conference 

o Membership Drives – there is strength in numbers. With a large voice, 

we shall be heard! 

We will draw on the expertise of every one of you through meetings, working 

groups, conversations and member surveys. Whether you participate as a 

member on our committees, as a conference/webinar presenter or a 

newcomer who would like to know more, I strongly encourage you to join or 

invite a friend to join.  

I truly appreciate your support in the coming year and the opportunity to serve 

as President.  

Finally, thank you, all of you, for the tremendous work you are doing in your 

chosen fields.  

Ron Jones 

President, Idaho Society of Radiologic Technologists 

Director of Imaging, St Luke’s Magic Valley 
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Cathy Masters 
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ISRT Pre Conference Board Meeting 
April 19, 2018 

 

Attendees: Barb Tomasini- Board Chairman, Katie Glassett- President, Ron Jones- 
President Elect, Jennie Jenkins- Treasurer/Membership Officer, Morgan 
Newsom- Secretary, Tim Masters- Webmaster 
Meeting called to open by Barb at 2012 

Approval of meeting minutes by Katie—All in favor 

Financial report by Jennie  

Account Balances 

-PayPal Account   $1,449.48 
-Checking Account   $3,878.65 
-Savings Account   $2,203.92 
-24 month CD   $12,300.61 (matures 12/1/18) (intended for 
lobbyist/net loss) 
-18 month CD    $3,878.65 (matures 11/28/18) (intended for 
scholarship fund)  
-Total balance of all accounts including CD’s     $23,229.72 

Purchases 

-Pizza for students during tech week   $986.57 
-Insurance policy (1 year term)   $1,035 
-Deposit for 2018 conference   $1,300 
-Website hosting (2 year term)   $142.80 
-Transfer to conference fund    $14,754.36 

Deposits 

-Paypal deposits     $12,605.70 
-Other deposits     $5,325.00 
-Fees associated with pulling money out of CD’s 

Membership Totals (estimate)  
-Active     85  
-Students    81 
-Total      166 

-Proposed 2018-2019 Budget 

-Facebook Page 

2018 Conference by Tim 

137 registrants   $15,820 

Vendor contributions   $3,450 
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ISRT Pre Conference Board Meeting, cont. 
April 19, 2018 

 

Donations from Turnkey, Fred Meyer, MIA, Curtis Cleansweep, Rachelle RDD 

Consulting, IMI, 3 radiologists, Nuvasive Boise, ISU Rad Sci, BSU 

 

-Website errors with registration 

-Two stamps required on sheets- one before speaker starts, one after (per 

ASRT) 

-Budget for conference anticipating 250 people 

-Paypal for payment methods vs. Chase 

-Speakers for conference  

-Grants for conference  

-Student Bowl  

-Door prizes  

-Pictures of certificates after conference 

-Communication to board members 

-Nominees for open board positions 

New Business 

-ByLaws Update 

-Audit for Treasurer 

-Increase membership fees 

-Life member qualifications    

-Add mission statement to website 

     

Post Conference board meeting to be held  

from 6:00-8:00pm on Saturday  

     

Motion to close meeting by Morgan at 2215  

Second by Jennie 
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ISRT Business Meeting 
Friday April 20, 2018 

 

In attendance: Barb Tomasini- Board Chairman, Katie Glassett- President, 
Ron Jones- President Elect, Jennie Jenkins- Treasurer/Membership Officer, 
Morgan Newsom- Secretary, Tim Masters- Webmaster, ISRT members 
Meeting called to open at 1235 by Katie 
 
Thank you to the conference committee  

Recognition of officers  

ARRT update by Barb Smith 

Conference chair for 2019 conference: Ron Jones  

Licensure update by Katie  

Scattered radiation update by Katie 

Financial Report by Jennie as of 4/18/18 

 
Account Balances 
-PayPal Account   $1,449.48 
-Checking Account   $3,397.06 
-Savings Account   $2,203.92 
-24 month CD   $12,300.61 (matures 12/1/18)  
-18 month CD    $3,878.65 (matures 11/28/18)   
Purchases 
-Pizza for students during tech week  $986.57 
-Insurance policy (1 year term)   $1,035.00 
-Deposit for 2018 conference   $1,300.00 
-Website hosting (2 year term)   $142.80 
-Transfer to conference fund   $14,754.36 
 
-Total balance of all accounts including CD’s   $23,229.72 
 

Active Members    150 (approximately) 
     

Nominations by Trevor Ward 
President Elect: Erica White 
Treasurer/Membership Officer: Cathy Masters 
Secretary: Megan Jones 
 

Bylaws by Katie 

Increasing membership fees by Katie  

ARRT grants by Barb Smith  

Meeting called to close by Katie at 1300  
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This Month’s Q&A Technology Tips  

ISRT Business Meeting 
Saturday April 21, 2018 

In attendance: Barb Tomasini- Board Chairman, Katie Glassett- President, 
Ron Jones- President Elect, Jennie Jenkins- Treasurer/Membership Officer, 
Morgan Newsom- Secretary, Tim Masters- Webmaster, ISRT members 
 
Meeting called to open at 1145 by Katie 
Motion to approve 2017 business meeting minutes by Katie, second 
 
2017 Conference Report 
Total income     $19,355.00 
Expenses    $15,335.55 
Profit     $4,019.46 

 
2019 Conference to be held in Twin Falls- tentative dates of April 5th-6th  
Ron Jones as 2019 conference chair 

Recognition of ISRT life members 

Recognition of ISRT past presidents  

Recognition of previous Jean Machacek winners 

Quorum established by Katie: all registered ISRT members 

Nominations by Trevor Ward  

Megan Jones nominated for Secretary 

Floor open for additional nominations for Secretary 

Travis Ward Nominated  

Motion to close the floor for nominations for Secretary, second  

Voting for Secretary  

Cathy Masters nominated for Treasurer/Membership Officer 

Floor open for nominations for Treasurer/Membership Officer 

No nominations  

Cathy Masters named Treasurer/Membership Officer  

Erica Wight nominated for President Elect 

Open floor for additional nominations 

Nomination received for Rickey Sanchez 

Speeches by Erica Wight and Rickey Sanchez 

 

Winners of Essay and 
Poster Competition 

 
Investigational Essays 

 
First Place: 
BSU:  Radiation dose Effect to the 
Lens of the eye comparing 
different eyewear 
Diana Lagunas, Brianna Arevalo, 
Yewen Wu 
 
Second Place:  
BSU:  The differences in dose to 
the thyroid in a Stationary X-Ray 
unit vs a Portable Unit 
Taylor Sievers, Alyssa Canegaly, 
Ingred Stokes 
 
Third Place: 
BSU:  Image Quality and dose 
between Devices 
Emma Peeler, Brenda Vazquez, 
Leah Koehler 
 

Informative Essays 
 

First Place:   
ISU:  Sturge-Weber Syndrome 
Brittany McCarty 
 
Second Place:   
ISU:  Klippel-Feil Syndrome:A Rare 
Case Report 
Janeth Lora 
 
Third Place: 
ISU:  Skeletal Surveys and 
Diagnostic Imaging: A Literature 
Review 
Gabrielle McIntosh 
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Conference 2019 Location: Twin Falls April 5th and 6th, 2019  r: Ron 

Jones 

ISRT Business Meeting 
Saturday April 21, 2018, cont. 

 

Close nominations for President Elect 

Voting for President Elect 

Recognition of officers Secretary Morgan Newsom, Treasurer Jennie 

Jenkins, President Elect Ron Jones , Board Chairman Barb Tomasini, 

President Katie Glassett 

Nominations for nominating committee  

Nominations for Nate Esplin, Christopher Wertz, Trevor Ward 

Motion to close nominations for nominating committee, second  

Licensure efforts by Katie  

Recognition of sponsors 

Results of nominations 

President: Elect Erica Wight 

Secretary: Megan Jones 

Treasurer: Cathy Masters  

Student Bowl Champions- Idaho State University  

Winners of exhibits and essays (See Page 4-5) 

Motion to recess meeting, second  

Meeting closed at 1219pm 

Next meeting at 1630 for installation of officers  

 
 
 
 

 

Winners of Essay and 
Poster Competition, Cont. 

 
Investigational Posters 

 
First Place:  
ISU: Mobile Radiography and 
Scatter 
Shirlyn Lind, Rick Morris, Juanita 
Coando, Brittany McCarty 
 
Second Place:   
BSU: Radiation Dose to Breast 
Tissue 
Alexa Stanfield, Natalie Christensen, 
Kaela Paxton 
 
Third Place: 
ISU:  Scatter Radiation in Common 
Standing Areas of Primary X-Ray 
Room 
Jessica Downes, Taylor Reed, 
Kimberly Carter 

 

Informative Posters 
 
First Place:  
ISU: Takayasu's Arteritis 
Juanita Coando 
 
Second Place:   
ISU:  Clubfoot 
Kami Burke 
 
Third Place:   
ISU:  Cleidocranial Dysplasia 
Kari Black 
 

Student Bowl Chanpions 
 
Idaho State University 
Ali Finn, Catie Wall, Emmett 
Johnson, Kizzy Overdorf 

 
 

 

 



 

       9 
 

 

Post Conference Meeting|MINUTES 

Meeting date | time April 21, 2018 | 6:10 P.M.  | Meeting location Residence Inn Boise  

Type of 
meeting 

Post 2018 ISRT 

Conference 

Meeting  

Facilitator 
Katie Glassett 

Note taker 
Megan Jones 

 

Katie Glassett- Board Chairman 

Ron Jones- President 

Erica Koch Wight- President Elect 

Catherine Masters- Treasurer/Membership 

Officer 

Megan Jones- Secretary 

Tim Masters- Webmaster 

Meeting called to order by Katie at 6:10 P.M. 

ISRT board notebooks to be updated by Megan and a brief orientation was given. An updated copy will be given 

to Ron. All other members have a copy. 

Motion to accept pre-conference meeting minutes by Katie Glassett 

Second to motion by Ron Jones 

All in favor 

2018 Conference Chairman Report  

The conference went smoothly. All the speakers were good and very informative. Proposed one less speaker per 

day because there was not a long enough afternoon break. 

Essay and paper policies and procedures were reviewed. The essay forms were not all submitted correctly 

leading to confusion. Proposed the deadline for the paperwork for the essay and poster application be moved 

one week earlier to give enough time to ensure they are properly filled out and current membership of 

applicant. A new rubric should be used with page number and formatting stipulation. Possible limit of 

submissions per school discussed. Need to clarify the policies and procedures and suggestion to vote on changes 

in next meeting. 

ISRT no longer has regions due to tax purposes. There is still a need to recreate a new bank account every time 

we have a conference in a different region creating more work for conference chair. Make any proposed 

changes in next meeting. 

Action items 
Person 
responsible Deadline 

New Rubric for Judging Essay and Poster Erica Next 
Meeting 

Review Policies and Procedure for Essay and 
Poster Submission  

All 
Attendees 

Next 
Meeting 
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Board Chairman Report  

Katie and potentially Tim Masters or Patty Allen will attend the 2018 ASRT Educational Symposium and Annual 

Governance and House of Delegates. The next conference dates are April 5th and 6th, 2019. 

Proposed raising membership dues because of extra expenses. 

Motion to purpose raising standard membership from $25.00 to $35.00 by Ron Jones 

Second to motion by Katie Glassett 

All in favor 

 

Motion to purpose raising student membership from $0.00 to $5.00 by Ron Jones 

Second to motion by Katie Glassett 

All in favor 

 

Motion to scholarship a student’s conference fee if they commit to volunteer by Ron Jones. Two students per 

school, per day for a total of four students at each school. Conference committee can make decision on 

deadlines. 

Second to motion by Katie Glassett 

All in favor 

President Report 

In communication to set up a Tristate conference with Idaho, Utah, and Nevada. Will email proposed locations 

and dates.  

President-Elect Report 

Nothing at this time. 

Treasurer/Membership Report  

Report will be emailed to the board.  

Historian Report 

Jamie gave Tim the photos for the last four years. Tim will upload exhibit/essay entries and winners to Google 

file for her access. Time has digitized past conference books and will post on the website. The last four years are 

already on the website. 

Licensure and Public Awareness Activities  

Licensure update- Activities currently on hold. 
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Old Business 

 Scattered Radiation newsletter is sent three times a year. Proposed timeline: Spring issue in June, Fall issue one 
week before Rad Tech Week, and Winter issue in February. Tim will post newsletter on website and a mass 
email will be sent to notify members. 

 Website update- glitch with addition of new member through website. Tim will fix or hire someone to fix issue. 
Ron proposes one database for tracking membership. 

 Jean Machacek Award- Tim will put the information online and will post a nomination form on website.  

 ISRT Committees: 
 Conference – Ron is chairman, need a co-chair. Goal to have one co-chair and four committee 

members.  
 Nominating- Trevor Ward, Christopher Wertz, and Nate Esplin 

 2018 ASRT Conference in Las Vegas, NV (June 21-25) Katie and Tim or Patti as representatives.  

Action items 
Person 
responsible Deadline 

Scattered Radiation Newsletter – Next Publication Megan June 2018 

Website Updates Tim  

New Business 

 Conference 2019               Location: Twin Falls, ID  April 5th and 6th, 2019            Chair: Ron Jones 

 

 

Motion to adjourn by Erica 

Second to motion by Katie 

All in favor 

Meeting adjourned at 7:47pm. 
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Treasurer’s Report August 2018  

Account Balances: 

Checking $3252.08 

Savings $26 

24 month CD  $12,310.89 

 

Due to a net loss from the 2018 Annual Conference, the 18 month CD was 

redeemed to cover conference expenses when it matured in June.   

 

Income since May 1:  

$100 membership dues 

 

Expenses since May 1: 

$130.40 for 2016 and 2017 Annual Meeting Memory Albums 

 

Current membership numbers: 

Active: 85 

Students: 81 

Total:  166 
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  2018 ASRT Educational Symposium  

and Annual Governance and House of 

Delegates Summary 
The ASRT Annual Governance and House of Delegates Meeting was held June 

21-24, 2018, in Las Vegas, Nevada.  Katie Glassett and Tim Masters attended as 

delegates for Idaho Society of Radiologic Technologists.  Additional attendees 

from Idaho included:  Candice Moore, Sonographer Chapter Delegate; Trevor 

Ward, Radiography Chapter Delegate; and Student Leadership Development 

participants Bailey Zanone and Zoē Rudkin.  We also had Alyssa Newpher, an 

Idaho native, attend as a Student Leadership Development Participant for the 

Military Chapter (Air Force).   

ASRT Update: 

1. Declining membership in State Affiliates has many states concerned due 

to lack of participation and involvement.  In 2017 the House of Delegates 

voted for the Board of the ASRT to research combined membership dues 

of ASRT and State Affiliate members.  The purpose being to help increase 

membership of State Affiliates.  The ASRT sent out of survey with 

overwhelming results that members of the ASRT reject the idea of having 

combined dues for ASRT and their State affiliate.  The House of Delegates 

recommended not pursuing combined dues.  Unfortunately, lack of 

affiliate membership and participation in associations has been 

continued trend.  Brainstorming to increase involvement continues for 

Idaho as well as affiliates across the nation.  

 

2. The ASRT has acquired associating insurance that now covers State 

affiliates.  This will ease the financial burden of each state affiliate and 

allows states who did not carry insurance qualify for ASRT financial 

assistance.  The ISRT recently purchased insurance as required by our 

conference venue.  Idaho then qualified to apply for the ASRT financial 

assistance, but now will also qualify without the insurance.  

 

3. The Practice Standards Council is working to condense all modality 

practice standards into one document.  Differences between imaging 

modalities will be addressed with addendums.  This document is often a 

legal reference and combing it into one document will standardize 

verbiage making it easier reference and revise.  Sub-committee modality 

revisions have been suspended for one year. 
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2018 ASRT Educational Symposium  

and Annual Governance and House of 

Delegates Summary, cont. 
Other topics discussed: 

 Membership is 154,000 

 Educational offerings 
o DR Flex 
o ASRT Live webcasts (43,000 users) 

 Advocacy efforts 
o 43 states currently have some form of licensure 
o Encroachment – victory in halting VA nurses from performing 

radiological procedures 
o Threats to State licensure 

 ASRT Foundation 
o $347,000 in awards – largest among Allied Health associations 

nationwide. 

2018-2019 Selections for Speaker and Vice Speaker of the House of Delegates 
Speaker:  Beth Weber 
Vice Speaker: Joe Whitton 
Bylaws Report 

 2 amendments presented and passed with unanimous vote 

Commission Report 

13 motions were presented on the Consent 

Calendar.    

3 motions were recommended for non-adoption 

and were subsequently dropped. 

3 motions were removed from the Consent 

Calendar for further debate. 

The remaining 7 motions on the Consent Calendar 

were passed with no debate. 

Those 3 motions that pulled from the Consent 

Calendar were amended or substituted and 

approved with an affirmative vote. 

There were no late motions presented. 

 

 

Left to Right: 

Trevor Ward, Tim Masters, Alyssa Newpher, 

Candice Moore, Katie Glassett, Bailey Zanone and 

Zoē Rudkin.   
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Member Spotlight 

Trevor Ward, an ISRT Member, presented this year at the annual 

conference about a medical mission he went on this year with Idaho 

Condor, and how the Idaho State University Radiographic Science 

program is seeking donations to purchase needed X-ray equipment 

to provide medical imaging every year on the medical mission. The 

equipment will also support ISU Radiographic Science students with a 

unique year-round training opportunity in mobile x-ray imaging. 
 

 

As a partner with Idaho Condor, ISU will fill a critical and unmet need by having trained 

radiologic technologists and sonographers provide X-ray and Ultrasound imaging for  

Medical providers are desperate for the ability to take x-ray images to improve 

diagnostic capabilities.The Radiographic Science Program at ISU feels compelled to join 

Idaho Condor and offer our students global health experiences and the opportunity to 

become better clinicians.  

  

Check out these webpages for all of the 

details and to learn more about Idaho 

Condor’s need for medical imaging. On the 

webpage you will see where you can make 

a contribution. Thank you for your 

consideration and generosity. 

https://www.idahocondor.org/ 

https://www.supportisu.org/campaigns/mo

bileimaging 

https://www.idahocondor.org/
https://www.supportisu.org/campaigns/mobileimaging
https://www.supportisu.org/campaigns/mobileimaging
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Sturge-Weber Syndrome: A Case Report 
Brittany McCarty 

 

Abstract 

Sturge-Weber syndrome (SWS) is a rare congenital disease with varied brain involvement. This paper 

will discuss the neurological symptoms and how to identify patients with this disease. A visible port-

wine stain or pinkish purple birthmark usually found on the forehead. The port-wine stain is a good 

indicator, however, not all people with this birth mark has brain involvement. Medical imaging is used 

to confirm or deny SWS. MRI of the brain with contrast is the primary imaging technique, however 

there are others used for different aspects. Possible symptoms of Sturge-Weber can include seizures, 

glaucoma, headaches, weakness, and developmental delays. Imaging is a valuable tool to help 

understand each patient’s individual needs. Treatment is based on findings of the different presentations 

along with diagnostic imaging results. Accurate diagnosis is vital, and in part up, to the technologist 

providing history and symptoms.  
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Introduction 

Sturge-Weber Syndrome(SWS) is a rare congenital, neurocutaneous disorder with variable 

intracranial involvement.1-8 This is a sporadically occurring disease affecting 1 in 50 000 people and 

occurs equally among males and females.1-8 Port-wine stains, leptomeningeal enhancement, and choroidal 

thickening ipsilateral are characteristics of SWS.1 The most common indicator of SWS is the pink facial 

port-wine stain seen at birth.2 These patients are at risk of epilepsy, mental deterioration, and glaucoma 

which could lead to irreversible blindness.1,6,9If SWS is externally indicated, imaging including different 

types of magnetic resonance imaging (MRI) and computed tomography (CT) will be used to confirm a 

diagnosis.3  There are other imaging techniques used to look for specific aspects of SWS including 

positive emission tomography and transcranial Doppler ultrasound.8 The treatment varies between each 

patient and is directly correlated to symptoms and complications associated with SWS.3 Through 

increased research, symptoms and associated complications could be better treated, prevented, and 

identified.4,8 The purpose of this paper is to discuss the signs and symptoms involved in Sturge-Weber 

syndrome, the imaging used to diagnose, and treatments for specific symptoms. 

Signs and Symptoms 

 A port-wine stain(PWS) is a vascular birthmark pink in color, gradually getting darker with age. 

These are caused by abnormal blood vessels and occur on the face unilaterally.2,4 A port-wine stain is 

different from other facial birthmarks because it grows with the person.2 The PWS is ipsilateral to 

cortical calcifications, cerebral atrophy, cortical calcifications, and leptomeningeal enhancement shown 

on MRI (see Figure 1).1 A port-wine stain can be present without brain manifestations, this may or may 

not be SWS.10 Treatment is available for port-wine stains, including medical interventions and laser 

treatment used to reduce color, size and pressure.4,5 

 Glaucoma is one of the leading causes of irreversible blindness and a risk factor is intraocular 

pressure.9 Glaucoma happens when there is a change in the optic nerve head with visual defects.9 When a  
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port-wine stain is periocular skin, particularly on the eye-lids, it can be associated with increased 

episcleral pressure.7 The rate of secondary glaucoma is 42 to 85 percent in patients with Sturge-Weber 

syndrome. The intraocular pressure is more difficult to control, making treatment for this type of 

glaucoma more complicated and difficult to treat.7 Initial screening is recommended for a new SWS 

diagnosis; it is unclear, without more research, frequency of follow-up exams. Glaucoma can be present 

in neonates increasing importance of screening early and monitoring intraocular pressure.9 Tests are 

being done to find ways to treat glaucoma without surgery; one of those tests include oral propranolol. 

Studies are needed to understand who is at risk of developing glaucoma to have a more advanced 

screening policy.4,5,9 

 Epilepsy in patients with SWS correlate to behavior, mood, and intellect; these require more 

studies for better understanding.8 Epilepsy is common among patients with Sturge-Weber syndrome 

occurring in 75-80% and varies in severity.6,8 “In patients with Sturge-Weber syndrome without the port-

wine stains, seizures can be the first indicator of the disease” (N. A local radiologist, oral 

communication, Nov 2017). Some individuals may experience frequent or prolonged seizures; others 

may be less frequent and less severe. Studies have been advocated to observe the presymptomatic use of 

antiepileptic drugs.8 MRI and EEG’s are used to detect seizures in the brain. Abnormal diffusion in MRI 

studies are associated with complex seizures and may indicate other abnormalities.5 There is evidence 

showing more severe seizures can lead to strokes and eventually brain deterioration.5 In rare cases, parts 

of the brain may have to be surgically removed based on CT findings (N. A local radiologist, oral 

communication, Nov 2017). These potential problems are the reason it is importance to identify the 

cause of the seizures to properly treat the symptoms (N. A local radiologist, oral communication, Nov 

2017). 

 Neurological complications vary greatly among Sturge-Weber patients. Stroke-like symptoms 

including weakness are often seen.8 These are sometimes associated with seizures and can last days to  
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weeks. Headaches and migraines are common and begin early in life and are easily treated through 

medication, exercise, good sleep patterns, and hydration.8 Behavioral problems have been observed 

according to surveys, including mood problems, and lack of social skills. Developmental delays can 

occur and the chance of this delay increases with epilepsy.8 The neurological symptoms can vary greatly 

from mild to severe making diagnosis more difficult in different situation (N. A local radiologist, oral 

communication, Nov 2017). 

MRI 

 Following indications of Sturge-Weber syndrome, an MRI is performed to confirm a diagnosis 

and the extent of the disease. The brain can appear normal in the child’s first year of life and cannot 

confirm or deny a diagnosis. After the age of two if the scan still has a normal appearance SWS is not 

likely (N. A local radiologist, oral communication, Nov 2017). This creates a tight window of time for a 

diagnosis; this is an important reason for timely MRI scans. A classic sign of SWS is leptomeningeal 

enhancement on a T1 weighted post gadolinium contrast image along with an enlarged choroid plexus.8 

The T1 weighted also demonstrates dilated transmedullary and subependymal veins. Calcification and 

abnormal signals in the white matter can be seen on T2 weighted images.8 Cortical atrophy is normally 

present and an asymmetric gyral folding. MRI may not detect Sturge-Weber abnormalities in infants and 

might need performed between the ages of one and two for accurate diagnosis. Neuroimaging improves 

better understanding of the progression and pathophysiology.8 

Susceptibility-weighted Imaging 

 Susceptibility-weighted imaging(SWI) should be used when Sturge-Weber syndrome is 

suspected. This is a new contrast free MRI method used for showing fine detail of the deep 

transmedullary and periventricular veins.8 Both SWI and gadolinium enhanced imaging techniques 

should be used together for complete diagnosis. Perfusion-weighted imaging is another type of MRI 

technique with the ability to map cerebral blood volume and blood flow.8 Hypofused parenchyma can be  
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an indicator of motor deficits and disabilities. Decreased diffusion in the affected area of the brain can 

be associated with frequent seizures and brain atrophy.8 

MR spectroscopy 

 MR spectroscopy is a non-invasive MR imaging technique used to study metabolic activity in 

seizures, tumors, strokes and other brain associated diseases.8 In recent studies this type of imaging has 

revealed abnormal neuronal and cell membrane marker levels in the frontal lobe.8 Spectroscopic changes 

can mean early on-set seizures and poor motor function. In other studies, diffusion-weighted imaging 

and MRI volumetry have been combined to show subcortical abnormalities.8 Increased diffusion in 

otherwise normal appearing white matter and pons could mean neurocognitive deficits. The diffusion 

imaging can detect white matter tract integrity and find early changes in specific cerebral pathways.8 

Recurrent MRI scans are important to detect changes in brain activity including permanent brain 

ischemia.8 

CT and PET 

 Positive emission tomography (PET) scanning is another way to study the brain’s cortical 

dysfunction (see Figure 2).8 PET can identify the severity with metabolic progression in a different way 

than CT and MRI.8 Major metabolic progression can be seen and are often related to seizure if seen 

before 4 years old.8 MRI and PET scans can be combined to identify cognitive function in patients at risk 

for deterioration.8 When the MRI indicates intact cortex the PET thalamic glucose hypometabolism to 

reveal impaired cognitive function. Computed Tomography is used to show hypofusion and 

calcification.8 CT is a good exam to start with when a patient presents without a port-wine stain and 

experiencing unexplained seizures. The indicators of SWS on a CT scan include cortical tram track 

calcifications. CT may also be used in known SWS as well to understand seizures, in spite of alternate 

imaging due to shorter scan times (N. A local radiologist, oral communication, Nov 2017).  
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Multimodality imaging is important for patients with Sturge-Weber syndrome to fully understand brain 

structure and function.8 

Transcranial Doppler Ultrasound 

 Transcranial Doppler Ultrasound (TCD) is another imaging technique used for patients with 

Sturge-Weber syndrome.8 The use of ultrasound is directed towards measuring vascular blood flow and 

was initially used in patients with sickle-cell disease. The purpose of this type of testing is to determine 

potential risk of stroke.8 More studies will help verify if TCD will be equally as useful for patients with 

SWS. Without the use of radionuclides ultrasound can measure cerebral flow velocity and can be 

combined with EEG in epilepsy patients.8 During studies done on children with SWS the affected side 

had decreased arterial flow velocity and increased pulsatility index in middle and posterior cerebral 

arteries.8 If venous stasis is found during TCD it might be a reflection of chronic hypofusion.8 

 This type of testing can show decreased arterial perfusion possibly related to cortical atrophy 

before the patient is symptomatic.8 Thrombosis and obstruction of the cerebral veins can be found with 

TCD.8 TCD has compared Sturge-Weber patients with healthy children to determine the asymmetric 

blood flow associated with SWS.8 

Case Study 

 A 17-year-old patient presented as an outpatient to a local hospital for a brain MRI. This patient 

has a congenital condition requiring periodic monitoring throughout her lifetime. This patient was born 

with a pink birthmark on the left side of her forehead, eyelid, and upper lip. A pediatrician told her 

patients parents this mark was a port-wine stain and is an indicator of Sturge-Weber syndrome, but 

could not be confirmed without the use of medical imaging until the patient was older. The pediatrician 

informed the parents the potential complications associated with SWS. The complications discussed  
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included epilepsy, glaucoma, learning disabilities, and mental retardation. A treatment recommended by 

the doctor was laser surgery before the official diagnosis to lighten the pink color and decrease swelling.  

 The laser treatment was done when the patient was six months old to shrink the vessels to relieve 

pressure and reduce the color. The recovery for the treatment is approximately six weeks involving 

keeping the area out of the sun, keeping it moist, and avoiding friction. The treatment continued multiple 

times until the patient started school resulting in a drastically lighter appearance. The laser treatment is 

not a cure and the vessels do come back. MRI scans determine new growth and continued need for laser 

treatment to shrink the vessels. Relieving the pressure with the use of laser is an important treatment for 

Sturge-Weber patients to help prevent the side effects related to this pressure. 

 When the patient reached the appropriate age for medical imaging, approximately 2-years-old, 

she went in for a brain MRI. The patient was officially diagnosed with Sturge-Weber syndrome. A brain 

MRI with and without contrast was provided as well as the report by the patient from when the patient 

was ten years old. The findings revolved around the cerebrum with two focal areas. A low signal 

suggestive of a vessel was present on the right sub frontal cortex. Also present, according to the report, 

is an area of macrocystic encephalomalacia, or cerebral softening of the brain tissue. This creates 

concern for vascular malformation on T1 weighted images. Considering the patient’s port-wine stain 

there is a possibility of venous angioma or AV malformation. These findings along with external skin 

abnormalities are indicators of Sturge-Weber syndrome. 

 The MRI led to other diagnostic testing to improve a treatment plan. The patient received yearly 

glaucoma testing, electroencephalography(EEG) for seizures, and cognitive testing. The patient has a 

milder form of SWS her glaucoma tests were negative. She was diagnosed with epilepsy, but never had 

a grand mal seizure. Her academic learning abilities and slower than average, but she is otherwise fully 

functional.  The port-wine stain on her lip is correlated with abnormal teeth growth requiring braces 

during adolescent. She will continue testing throughout her life including glaucoma test and MRI scans. 
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In this patient’s most recent brain MRI the neuroradiologist initially read the scan as negative for 

Sturge-Weber syndrome. The patient had some abnormal vascular structures, but he said these did not 

confirm a SWS diagnosis. After a discussion with the radiologist and pointing out the left sided port-

wine stain and previous diagnosis he looked back over the exam. The patient had braces in this 

particular exam, and the radiologist mentioned how difficult it can be to get a good reading with the 

amount of artifact present. He then changed his initial report from negative for Sturge-Weber syndrome 

to positive after obtaining a better history including the port-wine stain. He stated if the port-wine stain 

had been in the history as well as better imaging without artifact from braces he would have made a 

more accurate diagnosis. 

Role of the technologist 

 According to a radiologist obtaining a well-developed history is one of the most important 

aspects of radiologic technologist’s job. When this history is detailed and accurate this helps the 

radiologist look more closely at the area of interest. He pointed out the case study as a prime example as 

well as described another instance this happened with the same disease and a different patient. He 

explained a story about a young patient who had been in a car accident; this patient went to MRI for a 

head scan. The scan revealed significant brain atrophy, this history failed to mention the Sturge-Weber 

disease present. The patient was air lifted to the closest children’s hospital two and a half hours away for 

treatment of what the physicians thought to be a severe brain injury. This was a danger to the patient to 

get treated for injuries not present as well as a huge cost and emotional detriment to the family involved 

(N. A local radiologist, oral communication, Nov 2017). 

Gene mutation and the future 

 SWS is a congenital disorder, it is not however inherited.5 According to a recent study there 

might be a relationship between the disease and somatic mosaic mutation in GNAQ.4 Through a better  
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understanding of the gene mutation, earlier diagnosis and better treatment options are a possibility.4 

There is a time sensitivity window for an MRI diagnosis, and through more research of the gene 

mutation the time window could grow.4  Another advantage of understanding this gene is ability of 

treating glaucoma and choroidal hemangioma.4 Researchers are optimistic for this given recent gene 

therapy in other ocular advances.4 Through research using advanced knowledge of genes more 

treatments will be available for most aspects of Sturge-Weber syndrome. 

Conclusion 

 Sturge-Weber syndrome is a rare neurocutaneous disorder diagnosed with medical imaging. MRI 

is the superior modality over other types of imaging to diagnose the disease. However, multimodality 

imaging including different types of MRI, CT, PET, and sonography combinations can uncover specific 

abnormalities associated with the disease. There is a large variability among all SWS patients in regards 

to signs and symptoms. All symptoms are neurologically related, including but not limited, headaches, 

seizures, stroke-like symptoms, glaucoma, and cognitive dysfunction. A radiological technologist has an 

important job of providing history as well as signs and symptoms such as the port-wine stain to prevent 

misdiagnosis. Imaging exams correlate directly with the types of treatment each patient will need. 

Though more research is needed, more studies can be expected for the future to understand and treat 

Sturge-Weber syndrome. 
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Figure 1. Coronal T1WI with gadopentate dimeglumine with Sturge-Weber syndrome with a left-sided port-wine 

stain. This is an example of cerebral atrophy and leptomenigeal enhancement. Reprinted from Whitehead M, 

Vezina G. Osseous intramedullary signal alteration and enhancement in Sturge-Weber syndrome: an early 

diagnostic Clue. Paediatr Neuroradiology. 2012; 57:395-400. doi: 10.1007/s00234-015-1488-6 

 

Figure 2. Fluoro-D-glucose positive emission tomography of patients with Sturge-Weber syndrome. Image A. 

represents unilateral brain involvement with severe hypometabolism in the left hemisphere. Image B. represents 

increased glucose metabolism in the left occipital lobe and severe occipital damage. Reprinted from Lo W, 

Marchuk DA, Ball KL, et al. Updates and future horizons on the understanding, diagnosis, and treatment of 

Sturge-Weber syndrome brain involvement. Dev Med Child Neurol. 2012; 54(3):214-223. doi: 10.1111/j.1469-

8749.2011.04169.x 
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Abstract  

The purpose of this research paper is to evaluate the effects of radiation and dose differences to the lens 

of the eyes of the radiographer using different eyewear while using a C-arm in surgery. An experiment 

comparing prescription glasses to lead glasses to no eyewear was performed using a pelvic phantom and 

the results were compared and contrasted with existing literature and research. The dose for the lens of 

the eye varies among medical staff performing surgical procedures and depends on several factors such 

as the type of procedure, the exposure parameters (kVp, mAs, fluoroscopy time, and magnification), 

patient size and position, the angle of the x-ray tube, the position of the operator and the use of radiation 

protection devices. The experiment was conducted in a room simulating a typical surgical procedure and 

evaluates radiation dose to the lens of the eyes of the radiologic technologist using a C-arm in the AP 

and lateral positions. This paper addresses radiation protection principles in respect to the lens of the 

eye, discusses the current understanding of eye biology and lens effects, and assesses the population of 

radiologic technologists who are one of the most significantly and regularly exposed to radiation of the 

lens of the eyes while suggesting monitoring and protection practices.  
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Background  

The lens of the eye is one of the most radiosensitive tissues in the body. Personal clinical 

experience has demonstrated that protective eyewear worn by both radiologists and radiologic 

technologists by way of lead glasses is a regular safety measure in many fluoroscopic procedures. 

However, radiologic technologists do not normally wear lead glasses while taking radiographic images 

in surgery. This inconsistency sparked our interest as to why technologists wear lead glasses in 

fluoroscopic exams, but not in surgery when both situations have a high potential of radiation 

exposure to the radiologic technologist’s eyes. Medical staff who stand close to patients and the x-ray 

source during fluoroscopy-guided procedures are at high risk concerning radiation induced cataracts, 

especially when the lens of the eye is unprotected (Efstathopoulos, 2016). According to Bushong, the 

occupational exposures to the lens of the eyes are too low to require protective lens shields for 

radiologic technologists and it is nearly impossible for a radiation worker to reach the threshold dose. 

It is our intent to assess whether this statement is true and if it really is not necessary for radiologic 

technologists to wear eye protection while in surgery. We hypothesize there is no significant 

difference in radiation dose to the lens of the radiologic technologist’s eyes when wearing different 

types of eyewear during C-arm use in surgery.  

Literature Review  

Studies have shown both ionizing and non-ionizing radiation exposure can lead to development 

of cataracts (Ainsbury, 2016). A cataract is clouding of the lens of the eye which can cause vision 

impairment. There are a few different types of cataracts depending on their anatomical location in the 

lens, but the type this paper will focus on are those that are radiation induced known as posterior 

subcapsular cataracts (PSC). These types of cataracts form at the back of the lens beneath the lens 

capsule, which is a small "sac," or membrane, that encloses the lens and holds it in place. Figure 1.0 

demonstrates the anterior and posterior aspects of the lens. Radiation induced cataracts are caused by  
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damaged epithelial cells that begin as small opacities in the anterior subcapsular region and migrate 

posteriorly (Bushberg, 2012). When a cataract forms, light enters the anterior portion of the lens and is 

either blocked or not focused correctly creating impaired vision as seen in Figure 1.0 image B.  

 

Figure 1.0 Protein fiber and cellular organization within the lens and light distortion due to 

cataract formation (Ainsbury, 2016).  

Although the formation of PSC’s has been observed after ionizing radiation exposure, it is 

important to be cognizant of many other risk factors that affect the formation of PSC’s such as aging, 

steroids, diabetes and environmental exposure (Bushong, 2017). These factors must be taken into 

account in addition to the findings of this research.  

Cataracts are classified for radiation protection purposes as deterministic effects. Until very 

recently, the threshold for detectable opacities was assumed to be 2 Gy for acute exposures and 5 Gy 

for highly fractionated or protracted, chronic, exposures. For vision impairing cataracts, these 

thresholds were 5 Gy and >8 Gy, respectively. However, more recent studies show that there is a risk 

of lens opacities at doses below 1 Gy and the threshold may range from 0 to 0.8 Gy (IAEA, 2013). 

This indicates that cataracts may actually be more of a stochastic effect than previously thought. The  
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latent period and the severity of the effects are dependent on dose, dose rate and fractionation. 

Changes to the lens of the eyes may take years to develop after radiation exposure (United State 

Nuclear Regulatory Commission, 2017).  

Eye protection is important when reducing potential side exposure and exposure for 

backscatter (United States Nuclear Regulatory Commission, 2017). It is difficult to find dose 

monitoring data that can provide an accurate estimation of the dose to the eye. For direct monitoring of 

eye dose the use of a small semi-conductor detector is an ideal approach.  

Methods  

To attain patient and experiment specificity, accurate models and tools were utilized. The 

Keithley Fluke Dosimeter Model No 35050A, Philips BV 300 C-Arm, and pelvis phantom RS-113T 

were utilized throughout this experiment. Consistent factors were also controlled, such as the 

radiolucent table, phantom positions, and collimation.  

Variables: AP: Left AP hip image, Source to image-receptor distance (SID) of 14 inches, 

Object to image-receptor distance (OID) of 10 inches, 67 KVP, 2.3 mA, 29 inches distance from the 

center point of the pelvis phantom to the lens of the eye, and the AP phantom thickness of 6 inches.  

Lateral: Lateral hip image, SID 12 inches, OID 9 inches, 85 kvp, 2.9 mA, 27 inches distance 

from the center point of the pelvis phantom to the lens of the eye, the lateral phantom thickness of 11 

inches. 

Setup Method of Data Collection  

The experiment was conducted in an x-ray laboratory room with a Philips BV 300 C-Arm. A 

simulation to a surgery C-arm setting was first prepared in a PA position. In addition to the C-arm 

machine itself, some other types of equipment were prepared prior to the experiment. There was a 

human skeleton, a large ion chamber of the Keithley Fluke Dosimeter Model No 35050A. The 150cc ion  
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chamber was stabilized with tape and placed in front of the skeleton face. The assumed scenario was set 

to Left Total Hip Arthroplasty Surgery.  

At the PA position (patient supine), the initial exposure was tested and obtained. The tube head 

was placed under the radiolucent table to limit the scattered radiation. The findings of the ideal exposure 

factors were based on the image quality shown on the monitor. First, with no glasses, five sets of 

exposures with the same exposure factors were made. The corresponding dose readouts were recorded. 

For the second part of the experiment, the same setup was used with everything remaining constant 

except 1.5 cm thick prescription glasses was placed over the skeleton’s face. Those readouts were also  

recorded. Last, the lead glasses were placed over the skeleton’s face and tested and recorded in the same 

manner.  

The second part of the experiment was to set the lateral C-Arm rotation in the way it would be 

set up during a total hip arthroplasty replacement. The reasoning for this is the lateral position is often 

performed in hip surgeries along with the PA position. The same experimental sequence was performed 

as it was in PA position using the variances of no glasses, 1.5 cm thick prescription glasses and lead 

glasses with everything else remaining constant.  

Results  

Table 1.0, below, shows the results for radiation dose to the eyes using no glasses, prescription 

glasses, and lead glasses when the phantom was in AP position. Prescription glasses showed slightly 

lower radiation doses compared to no glasses. When wearing lead glasses the radiation dose was 0.00 

mR for almost every exposure. 
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Table 1.0 PA Position Results 

 

Table 2.0 Lateral Position Results 

 

Figure 1.1 Changes to Radiation Exposure to the Eye Comparing Different C-arm Positions 
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The graphic analyzation, Figure1.1, demonstrates radiation towards the lens of the eyes 

shows results based on those numbers. A general trend can be seen with the C-arm in the PA 

position showing that radiation exposure is greater with no glasses than with 1.5 cm thick 

prescription or lead glasses. In the lateral position, there is no major distinction between the 

amount of exposure between no glasses and prescription glasses, but there is clearly almost no 

exposure when utilizing lead glasses. When comparing the lateral position with the PA position,  

the lateral position shows slightly more increase in dose. This could be due to the position of the 

C-arm which inherently places the radiologic technologist closer to the path of the primary beam. 

Both graphs show wearing lead glasses dramatically decreases exposure. 

Conclusions and Future Study 

The purpose of this experiment was to evaluate the effects of radiation and dose 

differences to the lens of the eyes of the radiographer using different eyewear while using a Carm 

in surgery. The null hypothesis of there will be no significant difference in radiation dose to 

the lens of the eyes of the radiographer when wearing different eyewear using a C-arm during 

surgery was disproved. According to our findings when using no eyewear there is a high chance 

of exposing the eyes to radiation. To lower the chances of cataracts from radiation lead glasses 

are preferred. 
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To monitor the dose to the eye in a future study, a small semiconductor detector could be 

used. A second approach to is to use a slab phantom which is designed for photon and electron 

radiation or a cylinder phantom. A different C-arm model can be used in future studies as well 

for example a Ziem which provides less dose. There is also an EYE-d dosimeter which allows 

for precise measurements of radiation dose to the eye lens. The eye lens dosimeter can be 

attached to the cap near the right or left eye during surgery. For a more accurate reading the 

dosimeter should be worn between the eyes. The radiologic technologist can conduct a study by 

wearing the EYE-d without glasses for five surgeries. Then the next five surgeries wear 

prescription or reading glasses and after that do a study wearing lead glasses. During this study 

the radiologic technologist should try and stay the same distance away from the patient. Accurate 

assessment of eye lens dose is one of the most important aspects when correlating doses with  

lens opacities among workers in interventional studies and to make certain that the compliance 

with regulatory limits is met. 

 

 

 

 

 

 

 

 

 

 

 



 

       36 
 

 

References 

Ainsbury, Elizabeth A., Barnard, Stephen, Bright, Scott, Dalke, Claudia, Jarrin, Miguel, Kunze, 

Sarah, Tanner, Rick, Dynlacht, Joseph R., Quinlin, Roy A., Graw, Jochen, Kadhim, 

Munira, Hamada, Nobuyuki (2016, December). Ionizing Radiation Induced Cataracts: 

Recent Biological and Mechanistic Developments and Perspectives for Future Research. 

Mutation Research: Reviews, 770 Part B, 238-261. http://www.sciencedirect.com/ 

science/article/pii/S1383574216300801 

Bushberg, Jerrold T., Seibert, J. Anthony, Leidholdt Jr., Edwin M., Boone, John M. (2012). The 

Essential Physics of Medical Imaging. Philadelphia: Lippincott Williams & Wilkins, 

P.780-782. 

Bushong, Stewart. (2017). Radiologic science for technologists: physics, biology, and protection. 

St. Louis, MO Elsevier, P. 524. 

Efstathopoulos, Efstathios P. (2016, March 16). Journal of Imaging and Interventional 

Radiology. Occupational Eye Lens Dose in Interventional Radiology and Cardiology: 

New Insights. http://interventional-radiology.imedpub.com/occupational-eye-lens-dosein-

interventionalradiology-and-cardiology-new-insights.pdf 

IAEA. (2013). Radiation and Cataract: Staff Protection. Retrieved September 20, 2017, from 

https://rpop.iaea.org/RPOP/RPoP/Content/InformationFor/HealthProfessionals/6_OtherC 

linicalSpecialities/radiation-cataract/Radiation-and_cataract.htm 

U.S. NRC (2017). Subpart C--Occupational Dose Limits. Retrieved September 19, 2017, from 

U.S. Nuclear Regulatory Commission: https://www.nrc.gov/reading-rm/doc-collections 

/cfr/part020/part020-1201.html 

U O' Connor, A Gallagher, L Malone, G O' Reilly. (2012). Occupational Radiation Dose to  

Eyes from Endoscopic Retrograde Cholangiopancreatography Procedures in Light of the 



 

       37 
 

 

Revised Eye Lens Dose Limit from the International Commission on Radiological 

Protection, 9. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3608047/ 

Staff, M. C. (2016). Cataracts. Retrieved from Mayo Clinic: 

http://www.mayoclinic.org/diseases-conditions/cataracts/symptoms-causes/dxc20215129 

Sophie Jacob, M. M.-O. (2012). Ionizing Radiation as a Risk Factor for Cataract: What about 

Low-Dose Effects? Journal of Clinical & Experimental Ophthalmology. 

Sophie Jacob, S. B.-O. (2013). Interventional cardiologists and risk of radiation-induced 

cataract: Results of a French multicenter observational study. Retrieved from Science 

Direct: http://www.sciencedirect.com/science/article/pii/S0167527312005608 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

       38 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Investigational Poster 
 

First Place:  
 ISU: Mobile Radiography and Scatter 
 Shirlyn Lind, Rick Morris, Juanita Coando, Brittany McCarty 
 

                              Informative Poster 
 

First Place:          
ISU: Takayasu's Arteritis 
Juanita Coando 

 



 

       39 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 

  

 

 

 

 

 

   

Upcoming Events 

• Look for the next issue in Fall! 

Check back in to see the Fall issue before Rad Tech Week. 

• Start thinking about nominees for the Jean Mack—Award 

Thisi s an amazing award in honor of Jean Mack-- . If you have someone in mind please 

let the nominating committtee know. 

• Participate in ISRT 

Please contact us if you would like to participate in next year’s conference. 

• Become an ISRT member 

Visit http://idahoisrt.org/join-isrt/ to join ISRT 
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