


X-rays are produced within the x-ray tube

X-rays exit the tube through the air and come
infto contact with the body

» Pass through soft tissue, skin, organs
(darker shades)

« Become absorbed within dense materials
such as bone (whiter shades)

Plain Film VS Fluoroscopy
 Plain film — anatomical, stillimaging
« Fluoroscopy — functional, live imaging




4 requirements for production of x-rays:

O Vacuum (tube housing)

O Source of electrons (filament)

O Method to accelerate the electrons (voltage) rapidly
O Method to stop the electrons (target)

< Primary Radiation
< Remnant Radiation
+» Scatter Radiation



X-Ray Tube/Console
Terminology

O mA (miliamperage)

O Measurement of x-ray tube current or the number of electrons
crossing the tube from cathode, this is a unit selected on the
operating console

O  mAs (miliampere seconds)
O mA X seconds= mAs
O Controls the amount of radiation produced by the  x-ray tube
O Affects quantity of x-rays

O kVp (kilovoltage peak)

O Maximum possible energy of a photon that exits the  x-ray tube, this
is a unit selected on the operating console

O Affects quantity and quality of the x-ray
O AEC (Automatic exposure control)

O The cells that are selected on the operating console that will
automatically select the mAs
according to cell selection and body part


http://www.healthcare.philips.com/main/products/xray/products/radiography/analog/buckydiagnost/index.wpd

O kVp (kilovoltage peak)

SHEmETORY O mA (milliamperage)

O mAs (miliampere seconds)

O AEC (Automatic exposure control)
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ODevice that receives the energy of
the x-ray beam and forms the image
of the body part

OFilm-Screen

ODigital Casseffe Systems (CR)
OSolid State Digital Detector (DR)
OFluoroscopy Screen




Portrait

Landscape

O Orientation — arranged to
the patient's anatomy

OPortrait (Lengthwise)
OLandscape (Crosswise)

O Cassette Sizes
O14x 17
O10x 12
O8x 10




Table

O Motor Driven/Manual/Floating

O Characteristics of a table:
O Must allow X-rays to pass through
O Easily Cleaned
O Hard to Scratch
O Without Crevices

O Fixed or Tilting
O 90-90, 90-45, +90/-20
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Upright image receptor
Ancillary piece of equipment l



http://www.healthcare.philips.com/main/products/xray/products/radiography/analog/buckydiagnost/index.wpd
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Also known as ceiling suspension — ——w—

Most flexible ’ —

Most costly




Rails on floor and ceiling

Longitudinal positioning




Floor Suspension




Tube and image receptor are
aligned in a “C" shape

Operating Room and at Exeter
Imaging Center




Used to perform mobile imaging
for patients that are too sick to
come to the department










Tube and image receptor move during the
exposure to blur out the surrounding areas

Focuses on anatomy of interest




Used to perform Erect headwork procedures
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OSID (Source to Image Distance)
ODistance from the x-ray tfube to the image receptor

O Affects magnification, detail, density, dose to the
patient

O Larger the SID the less magnified the image

OQOID (Object to Image Distance)

OHow far the body part is away from the image
recepftor

O Farther away the body part from the image receptor
the more magnified the anatomy
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ALARA

Cardinal Principles
Time
Distance
Shielding =
Radiation Monitoring 8
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* Policy: Minimizing Patient Dose during X-ray Imaging Procedures
https://trh.ellucid.com/documents/view/12708



https://trh.ellucid.com/documents/view/12708

Shields
Self/others
Patients
Placement
considerations




OUtilized to visualize anatomy that
could not otherwise be seen on
X-ray

Copyright © 2008 Theodore W. Gray




Equipment in X-ray rooms
Blood pressure cuft
Stethoscope
Oxygen _
Suction Emergency
Bufttons in rooms

O O O O O



O Breakers
O Report:

O To Supervising Technologist
and Manager of the area

O To your Clinical Faculty




Precautions to prevent the tfransmission of disease by

body fluids and substance
o Specific with items such as exposure to:

O

O
O
O
O

Blooad

All body fluids

Secretions and Excretions (except sweat)
Non-intact skin

Mucous membranes




Single most important means of prevention of

spread of Infection

 Handwashing performed before and after patient interactions
« Nails (Fingernails, polish and enhancements) Policy*

https://trh.ellucid.com/documents/view/6239

Your hands carry
germs you can't see

Wash your hands =)

shing


https://trh.ellucid.com/documents/view/6239
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Equipment provided to the health
care worker to provide a barrier
between the patient and the health
care provider to prevent exposure to
the skin and mucous membranes.

O Gloves
O Gowns
O Masks

O Eye wear




Donning Removal
O Gown O Gloves
O Mask O Goggles
O Goggles O Gown
O Gloves O Mask




Transmission-

Based
precavutions

O O OO

O

Airborne
Droplet
Contact

RH has Additional Hand and
Environmental Contact Precautions

*Enhanced Precautions (COVID-19)

Applied when a patient is infected with
a pathogenic organism or a
communicable disease

OR

When patient is af risk of becoming
infected, such as immunosuppressed



Need gloves and gown & hand hygiene

O For the following:

O Methicillin Resistant Staphylococcus
Aureus (MRSA)

O Vancomycin Resistant Enterococci (VRE)
O Lice

O Scabies

O Respiratory Syncytial Virus (RSV) (for
pediatric patients)

O Multi-Drug Resistant Organism (MDRO)
O Impetigo
O Varicella

STOP: CONTACT PRECAUTIONS | Lo,

ALTO: PRECAUCIONES CONTRA LA TRANSMISION POR CONTACTO | ~A2SaSRSidl.,
CHECK WITH STAFF BEFORE ENTERING 55r: o mcohesan SoMAL

O O o
W

DISINFECT DESINFECTE

REUSABLE ITEMS
BETWEEN CLEANING



Need a regular mask & hand
hygiene

O For the following:
O Influenza
O Meningitis
ORSV
O Meninococcal meningitis
O Mumps
O Adenovirus

STOP: DROPLET PRECAUTIONS * soomon o ]
ALTO: PRECAUCIONES CONTRA LA TRANSMISION POR GOTAS  |~22r5i.,
CHECK WITH STAFF BEFORE ENTERING  COVSULTE CON EL PERSONAL




Need an N95 mask & hand
hygiene

O For the following:
OTB
ORubella (Measles)
OVaricella (Chickenpox)
OFever with a rash of unknown
origin
O Disseminated shingles

STOP:AIRBORNE PRECAUTIONS | "&ew

ALTO: PRECAUCIONES CONTRA LA TRANSMISION POR LA VIA AEREA |[~SSSrGii.,

CHECK WITH STAFF BEFORE ENTERING 050'0r moresan 0

DISINFECT DESINFECTE
REUSABLE ITEMS - -

BETWEEN CLEANING

LA HABITACION

m“m Limit Patient VISITORS

R e o FERES SIS @ =
bR = T s B e
LEAVING Purtorn m Close Remove N95
o e =@ =
SAUR DE iss masos  SALIR DE e raprader W3S



Need a gown and gloves
and hand hygiene

O For the following:
OClostridium Difficile (C-Diff)
ONoroVirus
ODiarrhea of unknown origin




Immunocompromised patients

ONeed at minimum handwashing
before and after leaving the
room and mask

OMeet the needs of the patient*
OR gloves, gown, mask

OExamples of weakened immune
system

O AIDS
O Transplant
O Cancer

1, Keep alone.
. Strict handwashing — before and after patient care.
3. No sick visitors or personnel.
4. No live plants or flowers.
5. No raw foods — hot cooked foods only:

5. No foods brought from home.

- Mantenga el paciente solo.
2. Estricto lavado de manos — antes y despues del cuidada del paciente.
3. Nadie sintiendose enfermo, puede entrar; ¢mpleados n visitas,
4. No se permiten plantas ¢ flores en el cuarto.
5. No s¢ permiten comidas sin cocinar — solo comidas caliontes.

. Nv s¢ permiten comidas traidas de la casa.




Enhanced
Precavutions

COVID - 19

Need a

Airborne
Contact

Eye Protection

*N-95 Mask

ENHANCED DROPLET & CONTACT

—

PRECAUTIONS

(in addition to Standard Precautions)

PRECAUCTONES CONTRA FARTICULAS O GOTITAS
(adomnas de las Precauciones BAsicns)

Pertornmm Hand Hygwene
Betfore entening the room
When exiting the room

EVERYONE ENTERING THI
ROOM MUST WEAR

Cown Gloves
Batas Cuantes

Mask Mascanlla AND

'!, Eye Protection proteccion para los ojos

NS Respurator and Anbome Infecthion Isolanon
Room tor Acrovol Generating Procedures

Lt transport

BEFORE LEAVING THE ROOM




Software Systems




Hospital Systems
® EPIC

® PACS

® iSite

® Primordial Communicator
® Teletracking

® RL Solutions

® Vocera



® Electronic health records software (*One stop shop”)

® Assists in coordination of care, improved efficiency, lower health care costs

® Utilized to check orders, allergies, medication lists, document histories...
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Technologist Work List: RDX - RH RAD DX WORK LIST, 12 patients, 16 appointments
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Refresh  Views Checkln InRoom Begin Exam End Exam CancellUndo = Motes  StudyHistory  Verify Wore
= Order Date
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Sen e E Pl nane Lt 2 e o More 04/15/2015 04/15 1404 1 |A08-A08 ¥R Humerus Rt 2 Vws Or Mort
04/15/2015 04/15 1411 " XR Chest PA Lateral
04/16/2015 04/15 1323 1 |[CHL-CHL XR Chest PA Lateral
04/15/2015 04/15 1408 " XR Chest PA Lateral Pneumor
Schedule Order
04/14/2015 04/14 0252 [0 [N314-01 XR Abdomen Ap
04/14/2015 04/14 0253 N314-01 XR Skull 3 Vws Or Less
04/14/20156 04/14 0253 M314-01 XR Chest PA Lateral
04/15/2015 04/16 0000 1308-01 XR Abdomen Routine W Chesi
04/14/2015 04/15 0000 [ [T113-01 XR Abdomen Routine (Obstruc
04/15/2015 04/16 0600 N406-01 XR Chest PA Or Ap Portable
04/16/2015 04/16 0800 NICU-14 XR Chest / Abdomen 1 Vw Poi
04/15/2015 04/15 0347 M303-01 R Skull Routine
04/15/2015 04/15 0348 [J [N30301 XR Chest PA Lateral
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= Ord/Enc/Pat Scans. MRI ALERT Control Sheet  [F Signing Info User Resources | Report: |Default Report
MRN: 1116908 10/30/ 2004 k=i
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Method of Location:
Transport:
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HEATHER H. Rx Request

EPIC



PACS

Picture Archiving and Communication System

® Manages images electronically

® Stores images

® Uses a network infrastructure to pass information

® Linked to the Hospital Information
System (HIS) and all pieces of
digital imaging equipment

PACS WORKFLOW



RH — PACS

Radiologists view the images through iSite in order to
orovide a dictation

Utilized to quality control (QC) your [F =
images before ending a procedure & =

nnnnnnnnnnnnnn
\\\\\\\\\\\\\\\

Review images after ending




PRIMORDIAL Communicator

® Allows communication to occur between healthcare workers in the
Radiology department

® Part of the iSite system

E] x
® Document verbal reports 10QuB0013 PTodion <]

® Radiology protocols

® Radiology Policies

NM Il NO RAD ACTION - by

p01048% Results Communication 22+ hrs
|

® Radiology phone list
EPIC guides

NM 51 [l NO RAD ACTION - by

il]ll]‘ls Results Communication 22+ hes
CR 51 [l NO RAD ACTION - by

ph3058 Results Communication 2+ hrs

MR 51 [IND RAD ACTION - by

P00275 Results Comnmunication 1+ hes

MR 51 [l NO RAD ACTION - by

P00375 Results Communication 1+ hrs

CR 61 ] NO RAD ACTION - by

P00112 Results Communication 7 mins




i ¥ | ] http:ffkeletracking. trhme, orgf KT Transport Tracking/Def aulk. aspe g [ X Jears
File Edit View Favorites Tools  Help

>
deh ~ [ Page - @- [F N ]

Logged in as:UCB040 e

¢ 4 | @ Patient Transport Dashboard (5.0.0) ]

Home (7 Help TransportTracking™

Avg Resp: 11:59 Avg Resp A: 14:50 Avg Resp OD: 11:00 Avg Trip: 33:12 Avg Transit: 9:46 E Pt Pend: 2 1 Pend: 2 # Pend: 4 RIT: 3

Patient Transport Schedule:
0 I T

Teletracking = |[2=k

—
Patient Transports Patients \‘ Item Transports

Patient Transport Dashboard Current view scope: All Campuses

Membership  Destination % | Lacation Brovse | Date Range|gg 25/2013 _jq 7‘03-25.-2013 _jq Filter Clear
1 Campuses 1-1of 1
T — e Dipatched | pelay/Dispaiched JIECTIPPPR]  Detay/inProgress | nssist JRRCITTERN] concoted

= UtlllZEd to ] (e i [ e : [ e
schedule inpatient
transportation

® To the
department

® Return to their
rooms

© 1995-2012, TeleTracking Technoloaiss. Inc. All richts reserved. Platform Version 2.4.1.2 Relszzs Notes [



Online Communications Center E

REAOING HEATH SYSTEM

RL Solutions

NEW HEALTHBREAK! H.
REPLACEMENT

This week's featured provider and topic

® Online incident reporting

® Risk Management

10ECoRN2




Vocera

® Wireless communication badge

® Used to streamline communication and
improve workflow

® Notification of alerts

® Internal/External

® Emergencies

**Since it is wireless be aware of HIPAA


//upload.wikimedia.org/wikipedia/commons/8/8e/VoceraCommunicationsBadge.jpg
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjh65G65ubhAhVOmuAKHScKChQQjRx6BAgBEAU&url=http://www.google.com/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttp://clipart-library.com/people-talking-cliparts.html%26psig%3DAOvVaw0oI2w9tJOp0dwMPU0smW64%26ust%3D1556129005921421&psig=AOvVaw0oI2w9tJOp0dwMPU0smW64&ust=1556129005921421

Health Insurance Portability
& Accountability Act

® Federal protection for
patients’ health
information
® http://www.hhs.gov/ocr/privacy

[hipaa/understanding/consume
rs/index.html

® Covers all aspects of health
information from hard
copy to electronic

the patient and their care***

\_

+

HIPAA

Health Insurance Portability
and Accountability Act

W,

***Access to any patient information should only be obtained if there is direct contact with


http://www.hhs.gov/ocr/privacy/hipaa/understanding/consumers/index.html

Imaging
Fundamentals



Anatomical Position

luurvigual 1IDUKIIE di uIe IZiUlUglapll 1S 11
the same position as the x-ray tube.

Fig. 1.40 Patient in anatomic position.
Most radiographs are placed on the
iluminator with the body part matching
this position.



Display of
Radiographs

® Images are oriented on
the display as if the
person were facing you

® Their right on your
left, and their left on
your right




Anatomic Regions

Epigastrium
N
Right : ] Left
hypochondrium . hypochondrium
Right lateral | § ' Left lateral
\  Left
inguinal \ inguinal




BOX 2.1

Body Habitus

Four types of body habijtus: prevalence, organ placement, and characteristics

Sthenic, 50%

Organs

Heart: Moderately fransverse

Lungs: Moderate length

Diaphragm: Moderately high

Stomach: High, upper left

Colon: Spread evenly; slight dip in
transverse colon

Gallbladder: Centered on right
side, upper abdomen

Characteristics

Build: Moderately heavy

Abdomen: Moderately long

Thorax: Moderately short, broad,
and deep

Pelvis: Relatively small

Organs

Heart: Nearly vertical and at
midline

Lungs: Long, apices above clavi-
cles, may be broader above
base

Diaphragm: Low

Stomach: Low and medial, in the
pelvis when standing

Colon: Low, folds on itself

Gallbladder: Low and nearer the
midline

Characteristics

Build: Frail

Abdomen: Short
Thorax: Long, shallow
Pelvis: Wide

Hyposthenic, 35%

Hypersthenic, 5%

Organs and characteristics for
this habitus are intermediate
between sthenic and asthenic
body habitus types; this habitus is
the most difficult to classify.

Organs

Heart: Axis nearly transverse

Lungs: Short, apices at or near
clavicles

Diaphragm: High

Stomach: High, fransverse, and in
the middle

Colon: Around periphery of
abdomen

Gallbladder: High, outside, lies
more parallel

Characteristics

Build: Massive

Abdomen: Long

Thorax: Short, broad, deep
Pelvis: Narrow

Note the significant differences between the two extreme habitus types (i.e., asthenic and hypersthenic). The differences between sthenic
and hyposthenic types are less distinct.




Body Habitus — Affect Within X-ray

Fig. 1-61 A, llustration of how collimator light for 14 x 17-inch (43 x 43-cm) IR appears on
normal-size patient with 21-cmn alodomen measurement. The light Is very close in
dimension to IR size. B, Collimator light shown for same-size IR on obese patient with
45-cm vertical abdomen measurement. Although collimator Is set fo same dimensions,
light field appears small on top of the patient.




Radiographs

® Usually need at least two views

® 9o degrees from one another due to anatomical
superimposition

® Minimum 3 projections, when joints are
prime area of interest

® AP or PA
® Oblique

® Lateral




Radiographs

Radiolucent vs.
Radiopaque




- St oy |
‘ s o < =
O SOkU 32.0mAis  115ms [N
- l'a
-9 \

.......

DIAGNOSTIC RADIOLOGY
TECHNIQUE CHART

CREATED BY: THE X-RAY CE

PART

(Y/N) THICKNE
PA Finger NO 4 CM
PA Hand NO 6 CM

PA Wrist NO 7 CM

Technique Books

® Includes the proper techniques that
should be utilized for various
procedures

® Located in all radiographic rooms, as
well as on the portables



Involuntary Patient Movement

®  Peristalsis

® Heart pulsation
¢ Chill

® Tremor

® Spasm

¢ Pain

Voluntary

® Nervousnhess
® Fear

® Discomfort

® Excitability =
® Mental illness
¢ Age

Breathing


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiWw-yx5u3hAhVFu54KHbFlBjAQjRx6BAgBEAU&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps://www.123rf.com/clipart-vector/beating_heart.html%26psig%3DAOvVaw1EWvZxYemWv2mXbWJX-_Wx%26ust%3D1556369511534265&psig=AOvVaw1EWvZxYemWv2mXbWJX-_Wx&ust=1556369511534265

|dentification of
Radiographs

Must include:
® Date

® Patient name and ID
number

® Institution identity
® Right or Left marker
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Anatomic Markers

® Required by medicolegal requirements

® Typically made of lead and are included in the
radiograph

® Right and left side of patient must be properly
marked

® Writing a R or L on the image post processing
is not acceptable

® Not recommended to electronically place an
R or L due to error and legal implications

® Exceptions are projections performed




Basics of Marker Usage

® Always placed on the edge of the collimation
border

® Always be placed outside of lead shielding
® Must be used, even on CR & DR
® Never obscure anatomy

® Never placed over patient ID




