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Constructing a Training Program Based on Technical Skills Among
Radiographers in the Jordanian hospitals and its Importance

in skill development .

abstract
Prepared by
Saleh Abuzeitoon
Supervisor
Professor- Adnan Hussein Al- Jadery

The purpose of this study was to construct a training program based
on Technical Skills Among Radiographers in the Jordanian
hospitals. The study answered the following questions:

What are the Radiographer's Technical skills that are required to
achieve their duty at the Jordanian hospitals?

To What extent do Radiographers possess technical skills required
for their job in the Jordanian hospitals?

Are there any differences in the degree of Technical skills
possession among Radiographers in the Jordanian Hospitals
related to gender, academic qualifications, and experience?

What are the components of the proposed training program for the
development of technical skills of Radiographers at the Jordanian
Hospitals?

To What extent is the importance of the proposed training program
on technical skills development as perceived by specialists?

The target population of this study was all Radiographers who are
working in the Jordanian Hospitals (Ministry of Health Hospitals,
Royal Medical Services Hospitals, and University Hospitals).
Stratified random sample has been used , It consisted of (YY1)
Radiographers, (°'7) of the total population.

To achieve the objectives of the study, the following tools were used:



A list of Radiographic Technical skills were developed, It consisted
of (YYA) technical skills, distributed over four major domains as
follows:

Imaging procedures.

Radiation protection and health safety.

Patient care.

Maintenance of Radiographic and processing Equipment.

A questionnaire was distributed to assess the degree to which
extent radiographers possess these technical skills, in order to
identify the training needs of the proposed program.

A Proposed training program was developed based on the training
needs expressed as skills within the average and poor levels. Those
mounted to be (¢Y) technical skills out of (YYA) of the total skills.

A guestionnaire to assess the importance of the proposed training
program content as perceived by specialist.

After screening, data were analyzed using (SPSS) program.
Descriptive statistical measures (Mean, SD) were used to address
the second question. To answer the third study question, T test was
used to find out the effect of gender, on the degree of technical skill
possession. ANOVA were used to find out the effect of academic
gualifications, and experience on the degree of technical skill
possession. Descriptive statistical was used to measures (Mean,
SD) to address the fifth question.

The results of the study were:

A list of (YY¥A) Technical skills was Identified for of Radiographers at
Jordanian hospitals relevant to four domains.

The means of the degree to which radiographers possess the
technical skills required to achieve their duty was (¥.%°) -ut of (°)
which indicate middle level of possession.

There is a significant statistical differences at (a < = .:°) in the
degree of technical skills possession among radiographers at the



Jordanian hospitals related to  gender, in favor of male
radiographers.

There is no significant statistical differences in the degree of
technical skills possession among radiographers at the Jordanian
hospitals at (a < = .:°) that can  be attributed to radiographer
academic qualifications.

There is a significant statistical differences in the degree of
technical skills Possession among radiographers at the Jordanian
hospitals (a < =.+°) related to experience, in favor of radiographers
who had more than ¢ years of experience.

The importance of the proposed training program content as
perceived by  Specialist mounted (¢.°%) out of (°), which is
considered to be very high.

The results of the study provided several recommendations that
hoped to develop and improve radiography programs in Jordan.
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X-ray tube circuit diagram

X-ray Machine On or Off? And Procedure
Tube Warm-up
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X-ray Tube
Heated filament Electrons are accelerated
emits electrons by by a high voltage.
thermicnic Emissi{:-nf

Coppar rod for
heal dissipation

§ —
Glass envelope
e

; % % x-rays produced when

§ high speed electrons

hit the metal target.
Factors which affect the quality and quantity of x-rays.

kVp (kilovoltage potential) control : the x-ray beam is controlled by the voltage

adjustment. This control usually is labeled in keV (thousand electron volts) and
sometimes the level is referred to as kVp). It the difference in potential between the
cathode and anode can be controlled. The higher the voltage setting, the more

energetic will be the beam of x-ray

mA (milliamperage) control:. This control determines how much current is allowed
to flow through the filament which is the cathode side of the tube. If more current
(and therefore more heating) is allowed to pass through the filament, more electrons
will be available in the "space charge" for acceleration to the target and this will result

in a greater flux of photons when the high voltage circuit is energized.

"S" (exposure time in seconds) :The third control of the x-ray tube which is used for
medical imaging is the exposure timer. This is usually combined with the mA control.
The combined function is usually referred to as mAs or milliampere seconds so, if

you wanted to give an exposure using 3} + milliampere seconds you could use a { + mA
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current with a Y.+ second exposure or a ¥+ mA current for a +.0 second exposure or
any combination of the two which would result in the number Y+. Both of these

factors and their combination affect the film in a linear way
Tube Warm-up and the On-Off Question

Good work practices can significantly prolong tube life. These recommendations
should be followed:

X-ray Machine On or Off?

Overview When an x-ray machine is left on, a small current is maintained in the
filament of the cathode .When the exposure "prep" or rotor switch is depressed, a
much higher current is applied to the cathode, causing it to glow brightly and
supplying the electrons needed for the generation of x-rays. Generally speaking,
modern x-ray generators with solid-state components can be left on during the day

between uses.

In fact, many service engineers feel that fewer component failures occur when this is
done. Older machines, however, may benefit in prolonged life if the main power is

shut off between exposures.

Steps of Turning the X-RAY unit on

The following instructions are taken from the operating manual of the X-ray

machine:

Beginning with the unit turned completely off:

Push the X-RAY ON button, The pilot lights will light, indicating that the machine

is on and receiving power. (Pilot light numbers correspond to Kvp .mA, second).
After a few seconds Ready indicator light will come on.
The unit is now ready to be used.

Start with Tube Warm-up procedure.
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X-RAY TUBE WARM-UP PROCEDURES

Overview :X-ray tubes that have not been used for more then A hours may suffer
thermal shock if operated at high mA and kV without a warm-up procedure because

of the following:

A cold anode is very brittle and when suddenly heated over small area may experience
thermal cracking of the anode surface and eventually causing the anode to crack .
Uneven expansion caused by thermal stress from a high power exposure can result in
a cracked target and will result in a fall-off in radiation output, because electrons
from the filament which strike in micro-crevices in the target material produce
radiation that is mostly absorbed in the surrounding target material. More severe
etching, or melting, results in the liberation of gasses from the target material which

causes tube instability as well as ensure equipment is working properly.

Do not make high mA exposures on a cold target, High filament current applied to
cold filament for too long will shorten filament life and will lead to unstable operation

as evaporated tungsten from the filament is deposited onto the glass envelope.

Therefore machine should be warmed up before patient radiographs are taken, for
example, in the morning (Daily. Warm-up procedures), and again when the unit has
remained idle for 1-A hours or more . This procedure will heat the anode uniformly
so that higher subsequent exposures will not damage it, and prevent burnout, severe

target pitting, and deterioration of focal spot during the useful life of the tube.
Procedure Steps:

Follow the x-ray system manufacturer’s recommended “warm-up procedure.” If no

manufacturer’s procedures are available, follow the procedure as directed below.

V. Perform warm-up with room door closed and no one in the room
Y-Turn system on. If tube has not been used for more than 1 hours,
Perform warm-up with room door closed and no one in the room.

¥-. Using the large focal spot, set the machine at (V+ kVp,V++mA, and a
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long exposure time Y seconds ) as the following:

Turn the kilovolts control knob slowly to the desired value as indicated on the
kilovolts meter (V+ KV).

Turn the milliamperes control knob to the desired value as indicated on the mA

meter. The usual current value is Y++ mA

Turn the Timers (second) control knob to the desired value as indicated on the timer

meter. The usual current value is ¥ seconds
¢. Make a total of ¥ exposures.
0- Wait about 3y + seconds between each exposure.

CORRECTIVE ACTON:

If an unusual noise or event is noted, consult with the x-ray service engineer.

dadd Yo Oyl dole didlno (YY) bLa
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Question: Discuss how variations in kVp and mAs would affect the quality and

quantity of x-ray production.

Question: Describe ¥ causes of tube failure. Also provide measures for tracking and

preventing (or delaying) tube failure.

Question: Some x-ray operators leave the x-ray machine on during the day, while

others turn off main power. What is the best advice to give?

Question: Some x-ray operators, Don’t warm-up x-ray machine after turning the
machine on in the morning before doing radiographs , while others do so. What is

the best advice to give?
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Chose the correct answer
V- With New digital X-ray machines the main power switching off

between exposures will cause:

a- Prolonged life

b- fewer component failures

c- No effect

d- non of these

Y-Adjustment of millamperage second controls the

a-length of the time that electrons are emitted from cathode
quality of x-ray produced

heat produced

penetrating of x-rays

- If the X-ray tube operated at high mA and kV without a warm, it will
a- It will causes tube failure thermal shock

b- It will better for image quality

c- It will cause anode thermal shock

d- More than one but not all

V&Y



¢- The heat units produced in an x-ray tube during an exposure of V0
kVp,¥++ mA, and Y seconds would be

1,00 .

V0,00

YOe,00e

\,O~ U EER

0-Thermal stress on the x-ray tube may
a- cause roughening of the anode

b- Cause pitting of the anode

c- Diminish the X-ray output of the tube

d- All of the above

1-what percentage of the energy applied to an x-ray tube is converted to

x-rays?

a- less than V%
b- ¢%
c- V%

d- 9%

V-Which of the following should be observed in the daily use of x-ray
tube?

a- Heat capacity of the anode

b- Cooling rate of the anode

c- Heat capacity of the housing

VEY



d- All of the above

A- X-ray tube warm-up parameters are
a- V+ kVp, y++mA , and Y seconds

b- v+ kVp, V++mA , and +.YY seconds
c- \Y+ kVp, V++mA , and Y seconds

d- v+ kVp, ¢++mA , and Y seconds

3-With older X-ray machines the main power is shut off between exposures will

cause:
a- Prolonged life

b- fewer component failures
c- No effect

d- non of these

y +-The pilot lights lightening , indicating

a- that the machine is on and receiving power
b-means nothing

c-wait don’t proceed

d- tube warm up
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V- Line focus principle

OVERVIEW:

The focal spot is the area of the tungsten target (anode) that is bombarded by
electrons from the cathode. The size and shape of the focal spot are determined by
the size and shape of the electron stream that hits the anode. Most of the energy the
electrons is converted into heat, with less than Y% being converted into x-rays. Because
the heat is uniformly distributed over the focal spot, a large focal spot allows the
accumulation of larger amounts heat before damage to the tungsten target occurs,

but that will effect image quality.

The problems posed by the need for a large focal spot to allow greater heat loading,
and the conflicting need for a small focal area to produce good radiographic detail,

were resolved in Y4VA with the development of

the Line focus principle. the process of making the angle between the anode surface
and the central ray of the X-ray beam such that the effective focal spot size is made

small as compared to the actual focal spot size.

Anode
Cathode

Focal Spot

Filament
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Actual Focal Spot

Effective Focal Spot

The elongated "line focus" on the anode surface which is hit by the electrons, may
have a size of e.g.  + mm long and Y mm wide (Figure ) . The angle between the anode
surface with its focal spot and the central beam of the X-ray field may be in the order

of 1-y-°.

For general diagnostic radiology with a source-to-film distance of ¥ m, the anode
angle is not smaller than Y0°. X-ray tubes with a microfocus of +.¥ mm may use an
anode angle of only 1°. The line focus principle construction has greatly decreased
exposure times (increased image quality), mainly by allowing the heat produced in

the anode to be distributed to a large surface, and produce good image quality.

The intensity of the beam depends on the angle of the anode at which the x rays are

emitted from the focal spot. This variation is termed the "heel effect.”

Y- Anode Heel effect

VeV



Overview:

It might be assumed that the fluence of X-radiation over the entire area covered by
the beam centering the patient is constant . However, this is not entirely correct. The
heel effect is due to a portion of the x-ray beam being absorbed by the anode. This
results in an x-ray beam that is less intense on the anode side and more intense on

the cathode side.

It is generally accepted that an x-ray beam's intensity is not uniform throughout its
entirety. As x-radiation is emitted from the target area in a conical shape,
measurements have determined that the intensity in the direction of the anode (AC)
is lower (over and above the difference caused by the Inverse Square Law) than the
intensity in the direction of the cathode (AB). The fact that the intensities vary in
such a manner causes visible differences in the density produced on the radiographs.

This phenomenon is called HEEL EFFECT and is illustrated below.

NOTE:

A = y ++-percent intensity
AB = consists of a slight increase over 3-++-percent intensity and then a general
decrease in intensity as B is approached

= AC = consists of a considerable

Anode
decrease in intensity as C is

approached

Anode side Cathode side

The decreased intensity at C results

31 73 100 103 92 % Intensity from



emission which is nearly parallel to the angled target where there is increasing
absorption of the x-ray photons by the target itself. This phenomenon is readily
apparent in rotating anode tubes because they utilize steeply angled anodes of
generally VV degrees or less. Generally, the steeper the anode, the more severe or

noticeable the heel effect becomes.

The effects of focus film distance on the visualization of heel effect are illustrated

below:

Figure G Figure H

Figure G shows the film plane as having a shorter focus film distance than the film
plane in Figure H. Looking at Figure G, you can readily see that the x-ray beam's
involvement in exposing the film runs from C to B (the full cone of radiation). Heel
effect causes a greater decrease in x-ray beam intensity as one travels from the central
ray to the cathode (A to B). As you look at Figure H, note that a long focus film
distance is used which results in the involvement of the x-ray beam at the film plane
which does not utilize the full cone of radiation (C to B). Hence, the extremities of
the beam (C and B) are not used in exposing the film. Because of this, heel effect is

greatly reduced.

¥- Radiographic Clinical correlation:

Through use of heel effect can produce radiographs with more balanced densities

(film blackening) of body parts that differ in absorption.

Since the x-ray beam will be more powerful on the cathode side, always place thicker

body parts under the cathode side to give a uniform exposure across the radiograph.
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For example, radiography of thoracic vertebrae, the thinner cervical area should be
exposed by lower fluence(anode) side of the beam. Similarly, proper positioning of
the x-ray tube allows radiation from the cathode side of the beam to expose the thicker

mediastinal area.

Figure : Radiographs Demonstrating the Heal effect.(a) when the x-ray tube is
positioning incorrectly with respect to the thoracic vertebrae of a patient. Over
exposure of the cervical area of the radiograph results when the portion of the x-ray
beam with higher fluence (cathode end of the tube) is directed through the thinner,
less absorbing structures of the cervical area . when the lower fluence portion of the
beam (anode end of tube) is directed through the thicker, lower thoracic area,
underexposure result.(b) Radiographic optical densities can be balanced by
positioning the anode portion of the beam towards the cervical area and the cathode

portion towards the thicker thoracic area.

(a) (b)
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(Case study) Jlo dulys JM5 e 1 (dslos dssyd ) Ladlio

Case:

Question:

"Why is image G darker than image A?"

Identify artifact:

There is a gradual decrease in optical film density across the long axis of the film, due

to the anode heel effect

Cause:

There is a reduction in the intensity of the primary x-ray beam (from the cathode side

to the anode side) due to attenuation by the angled anode.
Prevention:

longer FFD, smaller film size, higher kVp techniques, larger focal spot/anode angle,
placing thicker body parts under cathode portion of beam. (candidate expected to

name at least three)
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Basic Patient Position

The patient lies supine on the table midline aligned to the midline of the table, the
acromio clavicular joints are equidistant from the table ensuring the midsaggital
plane is at 4+ degrees to the table. The neck is extended to avoid superimposition of
the mandible on the upper thoracic spine, flexion of the hips and knees may help

reduce the thoracic curve ,Head toward anode side.

Anode side:;: _ 2:Cathode side
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Chose the correct answers:

when the x-ray tube is positioning incorrectly with respect to the
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thoracic vertebrae of a patient.

a- Over exposure of the cervical area of the radiograph results
b-Under exposure of the cervical area of the radiograph results

c- Does not effect the cervical area of the radiograph results

d- Non of the above

Y-Which of the following statements about heal effect is correct?
a-The thickness part is placed at the cathode end of the x-ray tube.
b- The thinner part is placed at the cathode end of the x-ray tube.
c-The tube should be angled

d-Non of the above

y'-Heal effect is more noticeable at;

a- reduced focal-film distance

b- increased focal -film distance

c- in Skull radiography

d- All of the above

¢-The anode of x-ray tube is angled to give

a-proper reflection

b-a smaller actual focal spot

c- a smaller effective focal spot

d-proper focusing of the x-ray beam

the x-ray beam will be more powerful

on the cathode side,

on the anode side,
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uniform across the tube
all of the above
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Definition of Micturating Cystourethrogram (MCU)
Anatomy of bladder and urethra
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Micturating Cystourethrogram (MCU)

Definition:

A Micturating Cystourethrogram is an x-ray test which allows a doctor to look at
how the bladder works while someone is passing urine It provides information about

disorders in the bladder, and urethra. It is done in Three steps:
a catheter is placed into the bladder and
contrast liquid that will show up on X-ray is put into the bladder.

X-ray pictures are then taken while bladder fills and during urination to show reflux

happening.
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Anatomy of bladder and urethra:

Normally a person is born with two kidneys. They are very important organs because
they clean the blood of wastes and remove water from the body. They are like the
washing machines for the blood. Each kidney is made up of about one million tiny
tubes. Blood passes through the kidneys all the time and as it travels through it is
filtered and cleaned and the wastes are drained off so that when the blood leaves the
kidneys it is free from waste chemicals. The waste liquid is called urine. The tubes
that takes the urine from the kidneys to the bladder are called ureters. The tube that
drains from the bladder to the outside of the body is called the urethra. Keeping the
kidneys healthy is important to life. Healthy kidneys remove waste products from the
blood, keep the amount of water in your body balanced, control blood pressure, make
some hormones but, above all, the kidneys provide the best chemical balance for your

cells to grow and live
Male and Female Bladder Relationship:

coils of intestine

uterss  Relations of the
bladder in the
fernale

Relations of the
bladder in the male

Pubic symphysis
TR ‘Pubic symmphysis

Coils of
intesting

Coils of intestine

Vagina

Prostate Fascia covering levator ani Fastia covering levator ani

The ureters are thick-walled muscular ducts that convey urine from the renal pelvis
to the bladder, using peristaltic contractions.The ureters can be divided into

abdominal and pelvic parts.

The upper surface and sides of the bladder are covered by coils of intestine, although

in females the uterus is closely associated with the superior surface of the bladder.

The bladder is related posterolaterally to the vagina in females. In males, the rectum

lies in the posterolateral direction.
Male urethra The prostatic urethra

The urethra carries urine from the bladder to the external urethral orifice. It is very

different in males and females, so the two will be covered separately.

Male urethra
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The prostatic urethra is about ¥cm long and is the

Prostatic

widest and most dilatable part of the male urethra rothre ereet

Membranous. <
colliculus

urethra

urethra. As shown in the diagram, there is a

longitudinal ridge in the posterior wall called the

spongiosum
Spong

urethral crest with two grooves on each side called urethra

~—J——Corpus
cavernosum

the urethral sinus. Most of the prostatic ductules

Glans

open into the urethral sinus. The rounded

Navicular
fossa

eminence in the middle of the urethral crest is
called the seminal colliculus and has a small orifice leading to the prostatic utricle.

The prostatic utricle receives the openings of the ejaculatory ducts.
Female Urethra

The female urethra is a muscular tube about .
¢cm long. The superior part is similar to the s
male prostatic urethra. The inferior part is S
similar to the male membranous urethra andis 3 Pt
surrounded by the muscle of the external %

urethral sphincter, and is very closely related /

with the anterior part of the vagina. The

external urethral orifice is in the vestibule of the vagina.

Imaging the urethra and Urinary bladder

The urethra can be imaged by injecting a contrast medium into the bladder via a
catheter and taking X-ray film as the patient is micturating. This examination is

known as a Micturating Cystourethrogram

Micturating Cystourethrogram Procedures:

Indications for imaging

YoV



Vesicoureteric reflux in children - in recurrent UTI

Stress incontinence
Urethral stricture

Bladder Abnormalities

Contra Indications
y-Current - urinary tract infection

¥-Contrast media allergies - cautions

Equipments

Nursing-

- Catheterisation pack - and aseptic procedure pack..
- Sterile towels
- Skin prep./ wash

- Sterile lubricant
- Giving set-

- Selection of Foley catheters 0 -V gauge French in infants larger in

adults.
- Drip stand

B-

Radiographic

- Fluoroscopy set with spot film or video recording devices.

X-ray films
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Contrast Media

Low strength (approx Yo% weight/volume) contrast agent i.e. Hypaque Y0¥ urografin
y0+, suitable volume to fill the bladder, typical ¥+ ml in an infant to 0++ ml in an

adult, the contrast media should be warmed to body temperature

Patient Preparation

This is normally a pediatric procedure, therefore all normal pediatric imaging
considerations are vitally important in this embarrassing and invasive procedure ,

prophylactic antibiotic cover maybe given.

For children, sedation may be given. In preparation of the sedation, patient should
omit last feed three hours before the examination . No special preparation is necessary

for adult patients.
Technique

Technique  (typical for  demonstration of reflux in a  child)
The patient lies supine on the examination table for catheterization if not already
catheterised outside the department, the patient is catheterised Using lubricating
jelly, which may also have a local anaesthetic property for particular use in adult
males, facilitates passage of the tube. Bladder catheterization is an aseptic procedure

undertaken by a suitable trained and qualified person.

The contrast media warmed to body temperature is slowly infused through the
catheter using a "giving set" into the bladder, intermittent pulsed fluoroscopy is used
to check the filling and for reflux up the ureters. The contrast media reservoir should

be no more than  meter above the table to limit the pressure.

The patient is asked to empty the bladder and images are taken of the bladder and
urethra during this process. The examination is usually recorded on a combination

of videotape and static images.
Radiographic Projections and Filming

An alternative to spot films is to video tape the fluoroscopy.

yed



Antero-Posterior (AP) Spot film is taken of the bladder, kidneys and ureters to record

the normal or abnormal anatomy.

When the bladder is considered full or the contrast leaks round the catheter the
balloon is deflated and the catheter withdrawn. depending on the age of the patient,
the patient is asked to micturate into a receiver either erect or supine, suitable privacy

and sympathy may be required.

Spot films are taken during micturition and any reflux recorded,
The patient is rotated into the ¥+ degree left and right anterior
oblique to demonstrate the bladder ureteric junctions, to
demonstrate the male urethra the left anterior oblique position is
adopted with flexion of the right hip and knee to visualise the
whole of the male urethra

A final full length abdominal film is taken to visualise any reflux of contrast media
that might have occurred unnoticed into the kidneys. and to record the post -

micturation residue.
Variations

-For stress incontinence the film series is taken to include , at rest, straining and
micturating in the lateral position, some centres have special sitting fluoro

arrangements.

-For fistulae and bladder tract abnormalities a series of films in AP. lateral and

oblique positions may be required.

Radiation protection

General fluoroscopic dose limiting precautions should be employed
Evaluation of the Image

ID and anatomical markers must be present and correct in the appropriate area of
the film. Optimal exposure should penetrate all the bone structures and contrast
should be low enough to visualise fully the bone and soft tissue structures. Images

should be marked with contrast volume and indications of voiding or straining.

Y.



After Care

As the contrast fluid flows out of the bladder, the tube will be taken out without your
child noticing. Once the bladder is empty the test is finished and your child will be
cleaned and dressed. The doctor checks the pictures and the examination is complete.

Non specific, general patient post procedure care.

Complications

V-Temporary Dysuria
yY-Transient Haematuria from catheterization.
¥-Cystitis
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Urinary bladder
Ureter

Urethra
Catheter

Bowel gas

Obvious pathology
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Voiding study showing reflux into a ureter on the left side.
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aidl 468 Check List:

No. (Radiographic procedure)elsV mlo | Yes

Did he select the correct cassette/Grid?

Did he place cassette/Grid in correct position?

Did he center tube to table, part, and film?

Did he accurately position patient/ parts?

Did he use Immobilization devices used if needed?

Did he correctly place markers?

Did he correctly adjust all control console setting?

Did he give appropriate and clear instruction to patient?

Did he select appropriate contrast medium

Did he take required "scout"films

Did he assist in administration of contrast medium

Did he observe patient closely for side effects of contrast medium

Did he produce good image quality ?
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d=s¥ b exiiRequest form: \
Yes NO V-Did he check for the signature of referring physician?

¥-Did he understand the medical terms stated on request? Yes NO

AoV Ol o] Preparation \
Yes NO patient? 3y-Did he prepare the

¥-Did he prepare the room? Yes NO

¥-Did he prepare the equipment? Yes NO
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oas bbb Ll Care of patient: Y
Did he give care to patient prior the exam? Yes NO
Did he give care to patient during the exam? Yes NO
Did he give care to patient after the exam? Yes NO
doddly 4s8¢lIRadiation Protection: €
-Did he consider the possibility of pregnancy? Yes NO}Y
¥-Did he protect patient and others? Yes NO
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Indications for imaging

Anatomy Demonstrated

Basic Patient Position

Evaluation of the Image

Exposure Factors and central rays
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Cervical Spine }-Y AP

Indications for imaging

Trauma, pain, rheumatoid arthritis,
Anatomy Demonstrated
Cervical Spine y-Y AP Anatomy

Cervical vertebrae V & ¥, odontoid process, intervertebral space, posterior arch of

atlas and lateral masses.

A Y



TONGUE SHADOW--- -- \ ODONTOID PROCESS {DENS)
\ MAXILLA

N WItH TEeTH .7 _PEDICLE, ATLAS

TRANSVERSE PROCESS 1~ .--BODY, C2
(ATLAS) \
-4 L
INF.ART. SURFACE -~ — -~ PEDICLE

SUP, ART. SURFACE--"
LAMINA== e e - - ===TRANS, PROCESS

WITH COSTAL PROCESS

Tt _.INF. ARTICULAR

MANDIBLE PROCESS, C2

WITH TEETH

“SPINOCUS PROCESS

Patient Preparation

y-Identifies the correct patient and examination according to the
requisition while establishing a good relation with patient

¥-Obtain and documents the patient’s history before the

examination.

v-Explain the examination in terms the patient fully understands and
properly communicates with patient through the examination

¢-Ask female patient about the possibility of pregnancy.

0-emove all obscuring objects (coins, zippers, jewelry, etc.)

1-Respects the patient’s dignity and provide comfort for him.

Basic Patient Position

Y1



The patient stands erect in the AP position median saggital plane at 4+ degrees to
the film with the patients midline in line with the center of the bucky, feet slightly
apart to aid stability, coronal plane parallel to the film.

The mouth is opened wide, chin is raised until a imaginary line from the center of
the

mouth to a point level with the mastoid tips is horizontal

Cervical Spine }-Y AP Patient Position

(odontoid process)

Central Ray
The horizontal central ray is centered through the open mouth. Exposure is made on

suspended expiration

Exposure Factors

'y



Kv mAS| FFD (cm) Grid Focus AEC Cassette

Ao o} Yoo Yes Fine Yes 'AxY¢ cm

Radiation protection

There are many local rules for gonad protection however the following should be
taken into account.

In males and females direct lead rubber gonad protection can be applied at all
times, avoid the breast tissue particularly in young females, collimate to prevent

irradiation of the eyes

Evaluation of the Image

ID and markers must be present and correct in the appropriate area of the film
Evidence of collimation on four sides equally around the centering point.
Optimal exposure should penetrate all the bone structures and contrast should be low

enough to visualise fully the bone and soft tissue structures.

Limits of the examination,

The atlas and axis should be clearly visible through the open mouth, the upper
incisors should be just above the op of the peg and superimposed on the occiput, the
lower incisors should be projected below the lower border of CY. The vertebral
structures should be symmetrical about the midline and projected centrally between

the rami of the mandibles
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Question: I am a new rad tech, having just graduated from x-ray school. I have trouble

getting C-1/C-Y (odontoid process) on most of my patients. I try several times But

in the majority of cases, I still can't seen enough. What can I do?
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IFC1=Inferior Facet of C1 C2=Cervical Vertebra 2 (Axis)
SFC2=Superior Facet of C2
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aidl 468 Check List:

(Radiographic procedure)elsV mlo | Yes

NO

Did he select the correct cassette/Grid?

Did he place cassette/Grid in correct position?

Did he center tube to table, part, and film?

Did he accurately position patient/ parts?

Did he use Immobilization devices used if needed?

Did he correctly place markers?

Did he correctly adjust all control console setting?

Did he complete Exam in reasonable length time?

Did he give appropriate and clear instruction to patient?

Did he produce good image quality ?
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Yes NO y-Did he check for the signature of referring physician?
¥-Did he understand the medical terms stated on request?  Yes  NO
%) * : &gV Ol pasll Preparation Y
Yes NO patient? Y-Did he prepare the
¥-Did he prepare the room? Yes NO
¥-Did he prepare the equipment? Yes NO
AR vas »bb &L=l Care of patient: v
Did he give care to patient prior the exam? Yes NO
Did he give care to patient during the exam? Yes NO
Did he give care to patient after the exam? Yes NO
% + doludlg &8 glIRadiation Protection: 3
-Did he consider the possibility of pregnancy? Yes NO}Y
Y-Did he protect patient and others? Yes NO
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Identify pertinent structures on shoulder radiograph?

FESRTFRRY
Odontoid process
Atlas
Axis

Spinous process of
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I-Chose the most correct answer.

V- Which of these have lordotic curves?

Cervical & sacral

Lumbar & thoracic

Cervical & lumbar

Thoracic & sacral

¥-- During cervical open mouth view procedure ,Central Ray
a- Through the open mouth.

b- At CY¥

c-At Ce

d-At Co

Y- Another name for CV is:
a- Atlas

b- Axis

c- Vertebra Prominens

d- Inferior C-spine

¢-The main indication Odontoid process imaging is
a-Trauma,

b- pain,

c-rheumatoid arthritis

d-all of these

YVY



0- In order to demonstrate the Odontoid process ,the pt. stand up at
a- Ap position
b-PA position

c-Oblique position
d- Non of these

1- During cervical open mouth view procedure , the patients midline:

a- line with the center of the bucky,
b- At 4+ degrees with the center of the bucky
c- Oblique with the center of the bucky

d-All of the above

V- In order to obtain atrue AP projection of Odontoid process ,
a- A patient stands erect in the AP position

b- median saggital plane at 4+ degrees to the film,

c- The mouth is opened wide, chin is raised

d- All of these
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Indications for imaging

Anatomy Demonstrated

Basic Patient Position

Evaluation of the Image

Exposure Factors and central rays
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Shoulder (Axial View)

Indications for imaging
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Trauma
Dislocations,
Fractures

Anatomy Demonstrated
Gleno humeral joint, lateral of proximal humerus, acromium and corocoid without

superimposition

_CORACOID PROCESS
» < /.ANATOMIC NECK,HUMERUS
4 s LESS. TUBEROSITY

Wb T 5 < GR.TUBEROSITY

J\~—— SURGICAL NECK OF HUMERUS

o\ “ACROMION —_

N_ “GLENOID FOSSA = =E
v "CLAVICLE
/" “GLENOID PROCESS

Shoulder Anatomy Lt Axillary Anatomy
Meschan, I. Y400 An Atlas of Normal Radiographic Anatomy Saunders, London

(www. )
Patient Preparation
V-Identifies the correct patient and examination according to the
requisition while establishing a good relation with patient
Y-Obtain and documents the patient’s history before the
examination.
¥-Explain the examination in terms the patient fully understands and
properly communicates with patient through the examination

¢-Ask female patient about the possibility of pregnancy.
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0-emove all obscuring objects (coins, zippers, jewelry, etc.)
1-Respects the patient’s dignity and provide comfort for him.
Basic Patient Position

The patient lies supine with the shoulder raised up on a small pad about ¥ inches
and the head supported, the trunk and legs are angled away from the side to be
imaged which is placed safely near the edge of the trolley or couch top. The arm of
the affected side is abducted 4+ degrees and the elbow flexed to aid external rotation
and supported (a drip stand can be a useful aid).

An small cassette is placed and supported using a small sandbag above the skin
surface of the shoulder well into the root of the neck which is flexed towards the

opposite side.

Shoulder Rt Axiallry Patient Position

MeSChan, I. ‘ﬂoo An Atlas of Norm al Radiographic Anatomy Saundel‘s, LOIldOll
Radiation protection

Avoid irradiating the thyroid and breast tissue as much as possible.

Place direct lead rubber gonad protection between the tube head and the patient

Central Ray
The horizontal central ray is directed V+-Y+ degrees medially to the mid axillary
region midway between the dorsal and ventral skin surfaces.

Exposure is made on suspended expiration.

Exposure Factors

\RAY%



Kv mAS| FFD (cm) Grid Focus AEC Cassette

As e V0. No Fine No| YAxY¢ cm

AO VY Yoo Yes Fine Yes  YAxYt cm
Thickset patients may require the use of a grid

Evaluation of the Image

ID and markers must be present and correct in the appropriate area of the film
Limits of the examination, superiorly the anterior skin surface of the shoulder and
anterior chest wall, posteriorly the spine of the scapula, laterally the proximal
quarter of the humerus, medially the coracoid process.

Evidence of collimation on four sides equally around the centering point

The position of the head of the humerus related to the glenoid must be well
demonstrated, the acromium spine of scapula and the coracoid process should all be

clearly visible.

Related Projections

Alternative projections producing similar results are the supero-inferior erect and
the infero-superior erect, however many trauma patients may have other injuries
and the supine method may be the only one possible, Trans-thoracic projections to
demonstrate the relationship of the humerus to glenoid should be avoided due to

the high dose implications related to the amount of information gained..
dady ¥ eyl dole di8le (Y / 1) blic*
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Question: One day, I was on night duty alone, and a patient came to me for shoulder

axial view and he couldn’t lie on his back. . What can I do?
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Shoulder Modified Axial view (Wallace)
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Basic Patient Position

The patient is seated with their back to the couch or horizontal bucky, the trunk is
rotated ¥+ degrees to the affected side so that the blade of the scapula is parallel to
the edge of the table, if possible the tip of the elbow rests on the edge of the table
top. The cassette is placed horizontally behind the humerus and in contact with the

arm.

Ry
|
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Position of the patient and x-ray tube for modified axial of the shoulder (Wallace)
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(.—><’ tuberosity

reater
tuberosity

Normal Shoulder Lt Anatomy Axillary view (from) http://www.vh.org
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No. (Radiographic procedure)elsV sl | Yes| NO
Did he select the correct cassette/Grid?
Did he place cassette/Grid in correct position?
Did he center tube to table, part, and film?
Did he accurately position patient/ parts?
Did he use Immobilization devices used if needed?
Did he correctly place markers?
Did he correctly adjust all control console setting?
Did he complete Exam in reasonable length time?
Did he give appropriate and clear instruction to patient?
Did he produce good image quality ?
(¥) 2594
L gibl Loy dukost] B)lb) ol § dinait S5V daondt] polis]
dwd] el polis | @31
&5t
d=s¥ b exiiRequest form: |
Yes NO y-Did he check for the signature of referring physician?
¥-Did he understand the medical terms stated on request? Yes NO
s gVl Slpasli Pe, .. Y
Ye. . O ,...e..2\N-D. .e,.e..e.e
¥-Did he prepare the room? Yes NO
¥-Did he prepare the equipment? Yes NO
o bbb Ll Care of patient: Y
Did he give care to patient prior the exam? Yes NO
Did he give care to patient during the exam? Yes NO
Did he give care to patient after the exam? Yes NO
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dodudly &8 glIRadiation Protection: 12
-Did he consider the possibility of pregnancy? Yes NO}Y

Y-Did he protect patient and others? Yes NO
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Identify pertinent structures on shoulder radiograph?

FERTFRRY

Grater tuberosity ¢ -lesser tuberosity
Humeral head 0 -Acromion
Coracoid
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Chose the correct answer:

y-On an external rotation of a shoulder, the is in profile on the lateral
edge.

a- Lesser tubercle c- Intertubercular groove

b- Greater tubercle d- Radial tuberosity

Y-Which position is best for the patient if they have an injured

shoulder?
a- Upright c- On their head
b- Supine d- Prone

Y- When radiographing a shoulder in EXTERNAL ROTATION:

a- Place the humeral epicondyles at a €00 angle to the receptor

b- Place the humeral epicondyles at a 4+0 angle to the receptor

c- Place the humeral epicondyles parallel to the receptor

YAY



d- Temporarily disconnect the humerus from the scapula and place on film to

demonstrate humeral head.

¢- During axial view procedure ,Central Ray

a- V+-Y+ degrees medially to the mid axillary region.

b- V+-Y+ degrees midway between the dorsal and ventral skin
surfaces

c-aand b

d-non of these

0-The main indication for shoulder radiography is

a- Trauma,

b- Discoloration,

c- Fractures

d- All of these

- In order to obtain good shoulder axial view radiograph, Exposure
is made

a- On suspended expiration

b- On suspended inspiration

c-Breathing not important

d-Non of these

V- One evaluation criteria of an Axial shoulder :

a- ID and markers must be present and correct in the appropriate
area of the film

b- Evidence of collimation on four sides equally around the centering point

VAL



c- Acromium spine of scapula and the coracoid process should all be clearly
visible

d- All of the above

A- In order to obtain a true axial projection of shoulder , Limits of
the examination are:

a- Superiorly the anterior skin surface of the shoulder and anterior
chest wall

b- Posteriorly the spine of the scapula,

c- laterally the proximal quarter of the humerus, medially the
crocoid process

d- All of these

- Lesser tubercle in profile on lateral side of humerus.

a- Greater tubercle in profile on medial side of humerus

b- Greater tubercle in profile on lateral side of humerus

c- Greater tubercle superimposed on the scapula

d- Non of these

y+- During shoulder axial view procedure , the Basic Patient Position:

a- seated with their back to the couch or horizontal bucky,

b- the trunk is rotated ¥+ degrees to the affected side

c- The cassette is placed horizontally behind the humerus and in
contact with the arm

d-All of the above
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y-Concept of Radiation Dose
Y-Radiation monitoring devices
¥-Radiation Dose Unit

ALARA practices ¢-Concept of ALARA and
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RADIATION MONITORING:

The Dose Concept

When an X-ray tube is in operation, so-called X-ray beams, a type of radiation, are
released. Using these beams, the technician can create images of whatever is being
examined. This radiation penetrates objects and human bodies, passes through
them, and is weakened in the process.

In simple terms, this weakening is equivalent to a reduction in the number of
photons inside the body ( absorbed) . A statement concerning the amount of

radiation absorbed , produces the concept of "dose".
Theoretical aspects of dosimetry

Dosimetry means the measurement of a long term absorbed radiation dose, rather

than some momentary radiation quantity. An absorbed dose D is an energy absorbed
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from ionizing radiation per unit mass and it has the unit Gray (AGy =V J/kg). A

typical application is personnel monitoring in hospitals.

A dosimetry device counts the total radiation dose over some time interval. Detection
of the radiation is based on the interaction between the radiation and matter. This
interaction can cause e.g. physical, chemical or biological processes depending on the
nature of the matter and at least part of the radiation energy is absorbed into the

matter.

In a general sense, dose is a measure of the amount of energy from an ionizing
radiation deposited in a mass of some material. Dose is affected by the TYPE of
radiation, the amount of radiation and the physical properties of the material itself.
Specifically, we can talk about absorbed dose in tissue, or a material like silicon. Other
common doses are the effective and equivalent doses, which are adjusted to allow the

comparison of different tissues or types of radiation.

Dosimetry tracks exposures and monitors external radiation exposures. Dosimetry
use ensures that we are following the principle of ALARA, keeping exposures (As Low

As is Reasonably Achievable)
Radiation Units

A system has been developed to accurately measure and quantify radiation exposure.
Absorbed doses are normally measured in radiation units of Gray (rad), and effective

and equivalent doses in Sievert (Rem).
The main units used are:
rad Traditional Unit (stands for radiation absorbed dose)

The rad represents a certain dose of energy absorbed by { gram of tissue. It is a unit
of concentration. So if we could uniformly expose the entire body to radiation, the
number of rads received would be the same whether we were speaking of a single cell,
an organ (e.g., an ovary) or the entire body (just as the concentration of salt in sea

water is the same whether we consider a cupful or an entire ocean).
Gray (Gy) SI Units (Absorbed doses)

Like Rad, Gray measures absorbed dose. This relates to the amount of energy actually

absorbed by } Kg of tissue,

One gray is equivalent to to Y+ rads.

YAA



rem Traditional Unit (equivalent and effective and equivalent dose )

Not all types of radiation have the same biological effect on living tissue Some forms
of radiation are more efficient than others transferring their energy to the cell. To
have a level playing field, it is convenient to multiply the dose in rads by a quality
factor (Q) for each type of radiation. The resulting unit is the rem ("roentgen-
equivalent man"). Thus, rem = rad x Q. X rays and gamma rays have a Q about 3, so
the absorbed dose in rads is the same number in rems. Neutrons have a Q of about 0
and alpha particles have a Q of about Y+. An absorbed dose of, say, } rad of these is

equivalent to 0 rem and Y+ rem respectively.

Sievert (SI Units )

Like Rem, sievert (Sv) measures (effective and equivalent dose ),
One Sv is equal to V++ rem

Effective dose (Sievert) which relates the absorbed dose in human tissue to the
effective biological damage of the radiation. Not all types of radiation have the same
biological effect on tissue, even if the amount of dose is the same. Equivalent dose is
expressed in millionths of a Sievert (micro-sievert, which is abbreviated as mSv). The
effective dose (unit Sievert) describes how high a health risk is caused by a dose to the

patient.
Effective dose = the equivalent dose * tissue factor
Y- Dose Monitoring Devices:

Personnel monitoring devices, sometimes called "personnel dosimeters", are
essentially devices designed to be worn or carried by an individual for the purpose of
measuring the exposure he or she receives. One of the most popular types of
monitoring devices contains small chips of salt called "thermoluminescent
dosimeters", or TLDs. Another type that contains film much like your dentist uses
for x-raying your teeth is called a "film badge". Both of these types of monitoring

devices require processing before the data are available.

Thermo luminescence dosimetry (TLD) utilizes thermo luminescent materials. When

they are irradiated, part of the absorbed energy is preserved in metastable energy

YASQ



levels of electron bands. The preserved energy may later be released by heating the
material. Part of the released energy can be detected as visible light, and the amount

of light produced is in relation to the absorbed dose.

The basic principle of thermoluminescence. Dark circles represent electrons and open
circles holes. When the material is irradiated electrons in the valence band will receive
energy. With the help of this energy part of the electrons move to the conduction
band and holes are created in the valence band. Some of the electrons and holes
recombine immediately but some of them get caught in traps (a). When the material
is heated the electrons and holes are released from the traps and recombine, either
directly (b) or after travelling in the conduction band (c) or valence band (d). Some

of these transitions produce light

conduction bond
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Film Badge

The most common monitoring device used to monitor radiation exposure to health
care professionals are film badges. Inside of a plastic cover, a sheet of film, similar
to a dental film, is enclosed in special packaging to protect it. When the healthcare
worker is wearing the film badge, x-rays expose the film inside. Aluminum and
copper filters are placed in the film badge so the energy of incoming x-rays can be

measured, as well as the quantity of the exposure. Although film badges are
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considered accurate and dependable.

When the film is exposed to radiation, it darkens, just like it does when it is exposed
to visible light. The amount of darkening is proportional to the amount of radiation
exposure. In other words, the darker the film, the higher the radiation exposure. The
film badge is sent to a lab where the radiation dose is calculated and a written report

is sent to the employer

The degree of darkening is determined using a device known as a "densitometer".
This machine compares the amount of light that passes through the film in the badge
to the amount of light that passes through film that has been carefully exposed to
known amounts of radiation. Until fairly recently, processing and analyzing film
badges was quite labor-intensive, and required trained workers to perform the task.
Now days, electronics and computers are used to process and read the film quickly
and efficiently. Dosemeters can give inaccurate readings if they are subjected to high

temperatures, rough handling or moisture .
Where to wear dosimetry?

Your whole body dosimeter should be worn on your torso, ‘ﬁ
positioned so that it is closest to the source of radiation.
Wearing it on your chest or at bench level are two suitable
locations. It can be worn inside or outside your lab coat. If you

wear it outside, use caution to prevent contamination

Regardless of whether a film badge or TLD is used, there are

some basic rules to ensure accuracy of the reading.
wear the film badge or TLD in the same place on your body for consistent readings
the front of the badge should always face forward

pregnant health care professionals should wear two film badges or TLD's during their
pregnancy. The first badge is worn at collar level outside the lead apron while the

second is worn at waist level under the protective lead apron. Each must be labeled.

film badges are designed to measure occupational dose to health care workers. They

should not be worn when you are the patient of a medical or dental procedure
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Dosimeter Exchange

Most dosimeters are issued for two months. A new dosimeter should arrive by the
first of odd numbered months (e.g. January, March, May, July, Sept., November).
Exchange dosimeters during the first week of the month. Exchange old dosimeters
with the new one by snapping the dosimeter out of the plastic holder. Place all the
laboratory's dosimeters into an envelope and return them to Radiation Protection

Office when all the badges are exchanged.
¥- keeping exposures (As Low As is Reasonably Achievable, ALARA)

ALARA. ALARA is not a dose limit but a process, refers to a principle of keeping
radiation doses and releases of radioactive materials to the environment as low as can
be achieved, based on technologic and economic considerations. It is an approach to
radiation protection to control or manage exposures (both individual and collective

to the workforce and general public
ALARA Principles for reduction External Radiation
Hazards

The following reduction methods can often be a practical and effective means of
minimizingOccupational exposure( consists of the doses contributed by external
sources during working hours and by internal sources taken into the body during

working hours. It does not include any

medical exposure or exposure due to background radiation )

V. Time
Reduction of time of exposure can directly reduce radiation exposure.
Y. Distance

Increasing the distance between you and the radiation source will reduce exposure by
the square of the distance. This principle applies to sources of penetrating radiation
(x-rays, gamma rays, or high-energy beta particles). Increasing distance may not be
necessary if the radiation is non-penetrating (alpha particles or low energy beta

particles).
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¥. Shielding

Shielding a radiation source often involves additional economic considerations. It is
not necessary to shield every source. However, shielding can effectively reduce

radiation doses in some situations.
Biological Basis

The biological basis for radiation protection assumes a conservative estimate of
radiation dose versus effect, termed the “linear hypothesis.” This hypothesis asserts
that any dose, no matter how small, may inflict some degree of detriment. This
detriment takes the form of a postulated risk of cancer and genetic damage. These
risks already exist in the absence of radiation, but could be increased by exposure to

ionizing

ALARA practices

y.  Portable X-Ray equipment:

Follow the principles of time, distance, and shielding

Always wear your lead apron when working around any portable x-ray equipment
Remain at least 1 feet away when doing portable x-rays

Beam orientation: Careful orientation of the beam is essential while performing

oblique and lateral films so the CR will not inadvertently expose others.

Holding patients: Is permissible only after all options have been exhausted. Every
effort should be made to have someone other than the x-ray technologist hold the
patient or film. Anyone holding patients must wear lead aprons and lead gloves and
be positioned so that no part of their body is exposed to the central ray. Pregnant

females or persons under VA years old are NOT PERMITTED to hold patients.
TLD's should always be worn.

Mobile equipment: The operator should avoid getting exposed to the central ray.
Always wear your lead apron. Be aware of the orientation of the central ray and

remain at least six feet from the tube during the exposure.

Y. X-Ray Rooms (Fixed Equipment):
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While x-rays are being performed everyone should leave the room except for the

technologist, patient, or doctor (if needed).
Remain behind the portable shielding during exposure.

You should not routinely hold films during exposures. If you are  asked to hold
the film make sure you are wearing a lead apron, and not in the direct path of the

central ray.
¥. Fluoroscopy:

During portable fluoroscopy (C-Arm), everyone should leave the room except the x-

ray technologist, physician, and any other personnel required for the procedure.

Always wear your lead apron and maintain as much distance as possible while fluoro

is on.
Protect others and repeat "Fluoro On" when you begin Fluoro.

kVp, mA relationship: Skin dose increases proportionally to the tube current (mA).
X-Ray production and penetrability is also proportional to the tube voltage potential
(kVp). Exposure to low dose rates are best achieved using high kVp and low mA

settings.

Source to Image distance (SID): Always maximize the SID (as practical) and avoid
any physical contact with the port on the tube. Some units are provided with spacers
such as plastic cones and other devices. These spacers are designed to limit the tube
to patient distance, removing the spacer creates a potentially dangerous situation and

is NOT recommended.

X-Ray tube position: Under the table tube location is highly recommended. This tube
orientation minimizes the amount of scatter radiation and consequently helps to

minimize exposure to the operator.

Image intensifier to patient distance: Minimize the image intensifier to patient
distance. This reduces scatter radiation being emitted from the patient. In addition,
the patient dose will be reduced as the image intensifier is positioned closer to the

patient.
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Image magnification: Minimize the use of this optional feature. Minimizing this

feature will also help reduce the patient exposure.

Grid: This device helps to improve the overall image quality (contrast) by means of
shielding the image intensifier from scattered X-Rays. Using the grid will increase the
radiation exposure to the patient. If the grid is removed, a reduction in exposure by

a factor of two is possible at the expense of image quality.

Collimation: Collimate as tightly as practical to minimize patient exposure and
carcinogenic risks. Collimation reduces scattered radiation and the volume of tissue

exposed.

Beam ON Time: Patient exposure is directly related to beam on time which should
be kept to a minimum. Any beam-on time in excess of ¥+ minutes should be

documented in the patient's record.

Patient's History: Carefully review the patient's record for any evidence of multiple
procedures involving ionizing radiation. Inspect the skin for possible evidence of
radiation damage like, telangiectases, epidermal thinning, dermal atrophy, or skin
pigment changes. Slight angulation may help minimize further damage to already

affected areas.

TLD's: Individual exposure and collective exposure readings is one of the most

effective ways of evaluating the radiation risks in your work area
ALARA investigation dose level?

If a radiation worker’s dosimetry indicates that an investigation level has been
exceeded, a notification is sent to the worker and their doses are closely monitored
for the remainder of the calendar year. The radiation protection committee will

discuss with the worker methods for limiting the potential dose.
) bladl *VdAES £+ 1 ooy dole didlo (VY /
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Question, My name is ahmad , Regard ALARA ,I attend the class but still I don’t

know What is "reasonable” means ?
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Answer : So "reasonable" in this context means that the risk from receiving the
exposure is "worth" the net benefit of the activity. An extension of this philosophy
would be the statement that "r . . u b u cxw oo w o k.

z . w u e e X . Ve b. ., ‘ . . v

"

Y-What are the main advantages and disadvantages of TLDs?
Answers:

A- Advantages

Able to measure a wide range of doses (Y + mrem to y+++ rem).
Doses may be easily obtained on site.

Quick turnaround time for readout

Durable, rugged.

B- Disadvantages

Once it is read, the data are lost; the readout zeros the TLD.

¥-Are there regulations that apply to external exposure monitoring?

Answer:

Yes. Regulatory requirements for the assessment and recording of external exposures
are set forth by different federal agencies such as the International Commission of
Radiological Protection (ICRP), established in 3%4YA. ICRP responsible for
recommending values of dose limits for exposure to radiation and regulations. It has
issued specific regulations that impose additional external monitoring requirements
for radiographers. These regulations require radiographers and their assistants to

wear a direct reading pocket dosimeter and either a film badge or thermoluminescent
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dosimeter. An alarming device is also required except for permanent radiography

facilities where alarming/warning devices are in routine use.
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monitoring

... plastic filter

" copper
< filters

aluminium “
filters

plastic filter

Diagram of a Film Badge Holder and Film
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y-Training for employees with potential occupational exposure must be conducted:

y. At the time of initial assignment to tasks with potential exposure

y. Whenever standards change
Y. Annually

A. | and Y only
B. \ and v only
C. ¥ and v only
D.y,¥,and ¥

¥-The three basic principles in radiation protection (ALARA)are
Time

Shielding

Distance

All of the above
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Y- Wear the whole body dosimeter at your

A. head and foot
B. Neck
C. chest or waist

D. Non of these

¢- It is permissible to share a single personal dosimeter with a colleague as long as

you are both working on a radiation project together
A-True B- False.

0- The most effective ways of evaluating the radiation risks in your work area is;

A. TLD's
B. badge film
C. A and B

D. Non of these

1-If a radiation worker’s dosimetry indicates that an investigation level has been

exceeded,
notification is sent to the worker
Their doses are closely monitored for the remainder of the calendar year.

The radiation protection committee will discuss with the worker methods for limiting

the potential dose.
Non of the above

V- ALARA principle during radiographic exposure, technologist should always

A. Remain behind shielding
B. Not in the direct path of the central ray
C. Use short exposure time as possible

D. All of these

A-You should not routinely hold films during exposures. If you are asked to hold

the film make sure you are wearing a lead apron, and away from direct beam.
A- True B- False

4- Absorbed doses are normally measured in radiation units of
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A.rad
B. Sievert
C. rem

D.Non of the above

y+- Dosemeters can give inaccurate readings if they are subjected to
A. High temperatures

B. Rough handling

C. Moisture

D. All of the above
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Methods of Oxygen delivery
Operation
Precautions
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Overview:

Oxygen is is required when a patient's normal oxygen supply to the lungs fails due to
respiratory failure, circulatory failure .Oxygen can be supplied via piped supply or
more often compresses gas cylinders, the cylinders are painted black with a white
collar and come in a variety of sizes, in the imaging department they are typically size
"F" containing YY1+ litres of oxygen and mounted in an upright trolley or mounted

underneath a patients trolley (slightly top angled up {+°).

Operation

The operator should check that the cylinder

Is easily accessible
Is easily moved or transported
Is checked for function daily
Is kept clean
Is easily opened / closed

Has a supply of tubing and masks.

Methods of Delivery



Depending on the degree of oxygenation required the prescriber should indicate the

method of delivery. Typical methods include.

Masks - Yot - O« % at y -0 L/Min.
Nasal Cannula Yo - % at ¥ - 0 L/Min.
Oxygen Tent - ¢+% at y+ L/Min

Masks are of various designs and should be used as per their instructions to give the

correct oxygen concentration delivery at the stated low rates.

Patients Observations required during oxygen therapy

Basic nursing care, temperature, pulse and respiratory rate.
color
Signs of respiratory distress

Patency of supply equipment.
Precautions

Oxygen supports combustion but does not itself burn, but to prevent explosion risk

the following precautions should be observed.

No Smoking or naked lights
No electrical equipment which may creat sparks.

No oil or grease should be used on the cylinder, fixtures or fittings.

Record Keeping



Any patient receiving oxygen in the department should have a record kept of the time

of therapy the flow rate and the percentage of oxygen administered
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Oxygen Cylinder, & Associated Setup
Diagram of a Typic Therapy Facemask

A ON / OFF valve

B Attachment of regulator

Face Mask

C Pressure Gauge
D Control Valve and flow regulator

E Flowmeter
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Yes

NO

Did he check for Signs of respiratory distress?

Did he select the correct mask?

Did he place the mask at correct position?

Did he check for patient temperature, pulse, color and

respiratory

Did he accurately position patient?

Did he use Immobilization devices used if needed?

Did he check Patency of supply equipment ?

Did he correctly adjust oxygen rate setting?

Did he complete Exam in reasonable length time?

Did he give appropriate and clear instruction to patient?




Did he practice the right method of delivery ?

dLS )L.C&l

Oxygen supply to the lungs fails due to :

Respiratory failure,
Circulatory failure .

Aand B

Non of these

Oxygen can be supplied via
piped supply

Compresses gas cylinders,
Small bottles

More than one but not all

The operator should check that the Oxygen cylinder

A-Is easily accessible

B- Is checked for function daily

C- Has a supply of tubing and masks

D-All of the above

Typical methods of oxygen delivery Masks

A-Y+%-0+%aty -0 L/Min.

B- Nasal Cannula ¥« - ¢+% at ¥ - 0 L/Min

C- Oxygen Tent - £+% at Y+ L/Min

D-. All of the above

To prevent explosion risk of Oxygen

A- No Smoking or naked lights




B- No electrical equipment which may creat sparks
C- No oil or grease should be used on the cylinder

D- All of the above
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Overview and Definition of CPR

Description

Performing CPR

Normal and Abnormal results
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CARDIOPULMONARY RESUSCITATION (CPR)
Overview:

The heart has four chambers. The top two are the atria, and the lower two are the
ventricles. Normally the heartbeat starts in the right atrium when a special group of
cells sends an electrical signal. (These cells are called the sinoatrial or SA node, the

"

sinus node or the heart's "pacemaker.") This signal spreads throughout the atria and
to the atrioventricular (A-V) node. The A-V node connects to a group of fibers in the
ventricles that conduct the electrical signal. The impulse travels down these
specialized fibers to all parts of the ventricles. The electrical signal must follow this

exact route for the heart to pump properly.

The heart pump means, the heart contracts (beats) as the electrical impulse moves
through it. This normally occurs 1+ to A+ times a minute when a person is at rest.
The atria contract a split-second before the ventricles. This lets the atria empty their

blood into the ventricles before the ventricles contract

The majority of radiologists and radiographers regularly inject contrast media, which
in most instances is well tolerated. However there is an acknowledged risk of adverse
reactions. Most contrast medium related adverse reactions are usually minor,
occurring in approximately Y/ of patients. Occasionally, severe reactions (with a
quoted incidence-+.+¢++.++¢%) such as systemic anaphylaxis occur. In addition, the
members of a radiology department are continuously exposed to severely ill patients

who may deteriorate acutely at any time and thus require emergency resuscitation.



Such deterioration is Cardiac arrest is often caused by an abnormal heart rhythm
called ventricular fibrillation (VF). When VF develops, the heart quivers and doesn't
pump blood. The victim in VF cardiac arrest which is the most common cause of

sudden death.

Respiratory and cardiac arrest; Cardiac arrest is the ultimate medical emergency.
Without rapid action, the chance of a patient surviving cardiac arrest is almost zero.
Cardiac arrest is defined as loss of consciousness with absence of circulation,
accompanied by absent or gasping respiration; can be caused by allergic reactions, an
ineffective heartbeat, asphyxiation, breathing passages that are blocked, choking,
drowning, drug reactions or overdoses, electric shock, exposure to cold, severe shock,

or trauma.

These kind of patients, needs immediate delivery of the correct basic and advanced
resuscitation is to increase patient survival . This requires that all radiological staff
have the knowledge and access to Cardiopulmonary resuscitation retraining on a

regular basis to manage these events (O'Neill JM, McBride KD, ¥+ +9).
H C P«

Modern CPR developed in the late Y40+s and early Y41+s. The discoverers of mouth-
to-mouth ventilation were Drs. James Elam and Peter Safar. In early %47+ Drs.
Kouwenhoven, Knickerbocker, and Jude discovered the benefit of chest compression
to achieve a small amount of artificial circulation. Later in Y47+, mouth-to-mouth
and chest compression were combined to form CPR similar to the way it is practiced

today.
What is CPR? Definition

Cardiopulmonary resuscitation is a combination of rescue breathing and chest
compressions delivered to victims thought to be in cardiac arrest. When cardiac
arrest occurs, the heart stops pumping blood. CPR can support a small amount of
blood flow to the heart and brain to “buy time” until normal heart function is

restored.

Cardiopulmonary resuscitation is a procedure to support and maintain breathing
and circulation for a person who has stopped breathing (respiratory arrest) and/or

whose heart has stopped (cardiac arrest).
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Purpose

CPR is performed to restore and maintain breathing and circulation and to provide
oxygen and blood flow to the heart, brain, and other vital organs. CPR should be
performed if a person is unconscious and not breathing. CPR can be performed by
trained bystanders or healthcare professionals on infants, children, and adults. It
should always be performed by the person on the scene who is most experienced in

CPR.
Precautions

CPR should never be performed on a healthy person because it can cause serious

injury to a beating heart by interfering with normal heartbeats.
Description

CPR is part of the emergency cardiac care system designed to save lives. Many deaths
can be prevented by prompt recognition of the problem and notification of the
emergency medical system (EMS), followed by early CPR, defibrillation (which
delivers a brief electric shock to the heart in attempt to get the heart to beat normally),

and advanced cardiac life support measures.

CPR must be performed within four to six minutes after cessation of breathing so as
to prevent brain damage or death. It is a two-part procedure that involves rescue
breathing and external chest compressions. To provide oxygen to a person's lungs,
the rescuer administers mouth-to-mouth breaths, then helps circulate blood through
the heart to vital organs by external chest compressions. Mouth-to-mouth breathing
and external chest compression should be performed together, but if the rescuer is
not strong enough to do both, the external chest compressions should be done. This

is more effective than no resuscitation attempt, as is CPR that is performed "poorly."

When performed by a bystander, CPR is designed to support and maintain breathing
and circulation until emergency medical personnel arrive and take over. When
performed by healthcare personnel, it is used in conjunction with other basic and

advanced life support measures.

According to the American Heart Association, early CPR and defibrillation combined

with early advanced emergency care can increase survival rates for people
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with a type of abnormal heart beat called ventricular fibrillation by as much as ¢+%.
CPR by bystanders may prolong life during deadly ventricular fibrillation, giving

emergency medical service personnel time to arrive.

However, many CPR attempts are not ultimately successful in restoring a person to
a good quality of life. Often, there is brain damage even if the heart starts beating
again. CPR is therefore not generally recommended for the chronically or terminally
ill or frail elderly. For these people, it represents a traumatic and not a peaceful end
of life.

Each year, CPR helps save thousands of lives in the United States. More than five
million Americans annually receive training in CPR through American Heart
Association and American Red Cross courses. In addition to courses taught by
instructors, the American Heart Association also has an interactive video called
Learning System, which is available at more than 0+ healthcare institutions. Both
organizations teach CPR the same way, but use different terms. These organizations
recommend that family members or other people who live with people who are at risk
for respiratory or cardiac arrest be trained in CPR. A hand-held device called a CPR
Prompt is available to walk people trained in CPR through the procedure, using
American Heart Association guidelines. CPR has been practiced for more than ¢-

years.
Performing CPR

The basic procedure for CPR is the same for all people, with a few modifications for

infants and children to account for their smaller size.
PERFORMING CPR ON AN ADULT

The first step is to call the emergency medical system for help by; then to begin CPR,

following these steps:

A - AIRWAY

Lay the person on a hard, flat surface (X-Ray table).
Look into the mouth and throat to ensure that the
airway is clear. If an object is present, try to sweep
it out with your fingers. Use disposable surgical

gloves if they are available. If vomiting occurs, turn

the person on his or her side and sweep out the
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mouth with two fingers. Do not place fingers in the mouth if there is rigidity or if the

person is having a seizure.

Tilt the head back slightly to open the airway. Put

upward pressure on the jaw to pull it forward.

B - BREATHING

. Look for the person’s chest to rise and fall. Listen for the
sounds of breathing. Feel for the person’s breath on your
cheek.

C - CIRCULATION

If the person is at all responsive (if he or she is moaning, breathing, blinking, or
moving any part of the body), his or her heart is beating; Carptid artery

do not perform steps 1 or V.If the person is not breathing,
perform mouth-to-mouth resuscitation, even if the heart
is beating. If the person is breathing, cover with a blanket

or clothing as for shock. If the person is not responsive,

feel for a pulse on the carotid artery by feeling for 0-9+
seconds . The artery is in the groove of the neck (see above) off to the side of the

Adam’s apple. If you do not feel a pulse, go to step 0 immediately

If the person is not breathing, pinch the nostrils closed

with your thumb and index finger. Place your mouth

tightly over the person’s mouth (use a mouthpiece if
one is available). Blow two quick breaths and watch for W
the person’s chest to rise. Rescue breathing at rate of 3

breath every 0 seconds Or VY breaths per minute
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If the heart is not beating, kneel at the person’s right Breasthone

side. With the fingers of your right hand, find the
bottom of the breastbone (in the center where the ribs
meet). Place your index and middle fingers side by side,
just above the bottom of the breastbone. Place the heel
of your left hand just above your fingers, on the
breastbone. Move your right hand and place it on top of the left, and interlock the

fingers of the two hands.
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With your elbows straight, push down briskly (about
¥ inches) with the heel of your hand Y0 times over
about Y+ seconds. Let the chest rise after each
compression. CPR for an adult includes Y0 chest
compressions and two breaths. You may have to
repeat the Y0 chest compressions and two breaths

multiple times. Push down on the chest A+ to Y«

times per minute. Continue until breathing begins or
help arrives. Count out loud: “Y and ¥ and ¥ and ¢ and 0,” until you reach 10. Release
your hands. Repeat step ¢ and watch for the person’s chest to fall. Feel for air being

exhaled. Repeat, starting at step 0.

For children over the age of eight, the rescuer performs CPR exactly as for an adult.

PERFORMING CPR ON AN INFANT OR CHILD UNDER THE AGE OF EIGHT
The procedures outlined above are followed with these differences:
The rescuer administers CPR for one minute, then calls for help.

The rescuer makes a seal around the child's mouth or infant's nose and mouth to give
gentle breaths. The rescuer delivers Y+ rescue breaths per minute, taking \[frac}¥]-¥

seconds for each breath.

Chest compressions are given with only one hand for a child and with two or three
fingers for an infant. The breastbone is depressed only {-%[frac\Y] inch for a child
and [fracVY]-V inch for an infant, the rescuer gives at least V++ chest compressions

per minute.
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Risks

CPR can cause injury to a person's ribs, liver, lungs, and heart. However, these risks

must be accepted if CPR is necessary to save the person's life.
Normal results

In many cases, successful CPR results in restoration of consciousness and life. Barring
other injuries, a revived person usually returns to normal functions within a few

hours of being revived.
Abnormal results

These include injuries incurred during CPR and lack of success with CPR. Possible
sites for injuries include a person's ribs, liver, lungs, and heart. Partially successful

CPR may result in brain damage. Unsuccessful CPR results in death.
Aftercare

Emergency medical care is always necessary after successful CPR. Once a person's
breathing and heartbeat have been restored, the rescuer should make the person
comfortable and stay there until emergency medical personnel arrive. The rescuer can
continue to reassure the person that help is coming and talk positively until

professionals arrive and take over.

Information in this handout is from Education for Physicians on End-of-Life Care
Trainer's Guide, Module Y, withholding, withdrawing therapy. In: Emanuel LL, von
Gunten CJ, Ferris FD. Education for physicians on end-of-life care/Institute for
Ethics at the American Medical Association. Chicago, IL: EPEC Project, The Robert
Wood Johnson Foundation, Y44A.
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Case Study

Let's say it's €:1V p.m. and you're driving home, (alone of course) after an unusually
hard day on the job. Not only was the work load extraordinarily heavy, you also had
a disagreement with your boss, and no matter how hard you tried he just wouldn't
see your side of the situation. You're really upset and the more you think about it the

more up tight you become.

All of a sudden you start experiencing severe pain in your chest that starts to radiate
out into your arm and up into your jaw. You are only about five miles from the
hospital nearest you home, unfortunately you don't know if you'll be able to make it

that far.

What can you do? You've been trained in CPR but the guy that taught the course

neglected to tell you how to perform it on yourself.

HOW TO SURVIVE A HEART ATTACK WHEN ALONE?
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aidl 468 Check List:

No. (CPR). Did he........... oY ylze | Yes| NO

Lay the person on a hard, flat surface

Look into the mouth and throat to ensure that the airway is clear

Tilt the head back slightly to open the airway

Put upward pressure on the jaw to pull it forward

Look for the person’s chest to rise and fall.

Listen for the sounds of breathing

Feel for the person’s breath on your cheek

perform mouth-to-mouth resuscitation

feel for a pulse on the carotid artery by feeling for 0-y+ seconds

Demonstrate Adam’s apple

Place your index and middle fingers side by side, just above the

bottom of the breastbone.

Place the heel of your left hand just above your fingers, on the

breastbone
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Move his right hand and place it on top of the left, and interlock
the fingers of the two hands.

With his elbows straight, push down briskly (about ¥ inches) with

the heel of your hand Y0 times over about y+ seconds

Push down on the chest A+ to V++ times per minute.

y-The preferred way to check for breathing is:
Place your hand on the chest and see if it moves with respiration
Hold a cndle to the nose and see if the flame moves with breathing

Look at the chest to see if it rises and listen and feel for air coming from the person's

nose and mouth
Tickle them and see if they laugh

Y-What is the best position for the victim to be in when you are doing CPR?

in a chair y. flat on the sofa

flat on the floor ¢. in bathtub

What is the best way to open to airway prior to giving mouth to mouth
Ventilations?

Tilt the head down word and push down on the neck

the head back and lift the chin up

Tilt the head to the side and press down on the Adam's apple

the head back and push down on the chest

¢-After dialing 4%3 to report a cardiac arrest, what should you do?
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Unlock the door , wait for emergency personal to arrive
Unlock the door, and start CPR

Unlock the door, and do your radiograph

lock the door , and wait patiently

0-What should you do if the victim has dentures?
Remove them, wash them in cold water and replace them again
Brush and floss them

Take them out

leave them if they are positioned properly

1-What is the recovery position?

Placing the patient on his or here side

Placing the patient in setting position

when the patient stand up

Rising the feet up above the heart

V-What is the ratio of chest compressions to ventilation in one person adult CPR?
oto Y. Yoto Y
Ve to ) tY+to0

A-What is the ratio of chest compressions to ventilation in child and infant CPR?

Oto Y.Y+too
Y+ to €. YOto V-
(\~)8,d‘alle M).\JJI ?L«J.?Jl
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Vital signs, Blood pressure and pulse measurements
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Methods of Blood pressure measurements
Methods of Pulse measurements
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sphygmomanometer.

Watch with second hand.

Record sheet.

Pens.

Stethoscope.
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Vital signs Blood pressure
Definition

Blood pressure is a measurement of the force applied to the walls of the arteries as
the heart pumps blood through the body. The pressure is determined by the force

and amount of blood pumped, and the size and flexibility of the arteries.

Blood pressure is continually changing depending

Blood pressure is the measurement
of force applied to artery walls

on activity, temperature, diet, emotional state,

posture, physical state, and medication use.

ADAMS:

FADAM.
http://www.nlm.nih.gov/medlineplus/ency/imagepages/3\Y¢.htm

Blood pressure readings may be affected by many different conditions, including:
Cardiovascular disorders

Neurological conditions

Kidney and urological disorders

in pregnant women

Psychological factors such as stress, anger, or fear

Various medications such as contrast media during radiography

"White coat hypertension" may occur if the medical visit itself produces extreme

anxiety

Diastolic blood pressure; Systolic blood pressure
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How the test is performed

Blood pressure is usually measured while you are seated with your arm resting on a
table. Your arm should be slightly bent so that it is at the same level as your heart.

The upper arm should be bare, with your sleeve comfortably rolled up.

Blood pressure readings are usually given as ¥ numbers: for example, YV+ over V-
(written as yY+/V+). The first number is the systolic blood pressure reading, and it
represents the maximum pressure exerted when the heart contracts. The second
number is the diastolic blood pressure reading, and it represents the pressure in the

arteries when the heart is at rest.

PROCEDURE:

To obtain blood pressure measurement:-(Figures Below)
Wash hands

prepare the equipment

Explain to the patient what to do if possible

blood pressure cuff, will be wrapped around upper arm, positioning it so that the

lower edge of the cuff is } inch above the bend of the elbow.

Locate the large artery on the inside of the elbow by feeling for the pulse and will
place the head of the stethoscope over this artery, below the cuff. It should not rub
the cuff or any clothing because these noises may block out the pulse sounds. Correct

positioning of the stethoscope is important to get an accurate recording.

Close the valve on the rubber inflating bulb and then will squeeze it rapidly to inflate
the cuff until the dial or column of mercury reads ¥+ mmHg (millimeters of mercury)
higher than the usual systolic pressure. If the usual systolic pressure is unknown, the

cuff is inflated to ¥y« mmHg.

Now the valve is opened slightly, allowing the pressure to fall gradually (¥ to ¥ mmHg
per second). As the pressure falls, the level on the dial

or mercury tube at which the pulsing is first heard is

Checking blood pressure

recorded. This is the systolic pressure.

As the air continues to be let out, the sounds will

disappear. The point at which the sound disappears is
recorded. This is the diastolic pressure (the lowest

amount of pressure in the arteries as the heart rests).
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Blood pressure check
Why the test is performed

Most people cannot sense if their blood pressure is high hypertension because there
are usually no symptoms. hypertension increases the risk of heart failure, heart
attack, stroke s, and Kidney failure. For people who have high blood pressure, this

test is a way of monitoring the effectiveness of medications (Contrast Media ).

Low blood pressure may be a sign of a variety of illnesses, including heart failure,

infection, gland disorders, and dehydration.
Normal Values

In adults, the systolic pressure should be less than ¥+ mmHg, and the diastolic

pressure should be less than A+ mmHg.
What abnormal results mean

Pre-high blood pressure: systolic pressure consistently ¥+ to V¥4, or diastolic A+ to

A

Stage V high blood pressure: systolic pressure consistently V¢« to Y03, or diastolic 4+

to a8

Stage Y high blood pressure: systolic pressure consistently Y1+ or over, or diastolic

\ ++ or over

Hypotension (blood pressure below normal): may be indicated by a systolic pressure

lower than 4+, or a pressure YO mmHg lower than usual

Vital signs Pulse (Heart rate; Heart beat ):
Definition

Arteries carry oxygenated blood away from the heart to the tissues of the body; veins
carry blood depleted of oxygen from the same tissues back to the heart. The arteries
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are the vessels with the "pulse”, a rhythmic pushing of the blood in the heart followed
by a refilling of the heart chamber..

The pulse is a wave of blood created by contraction of left ventricle of the heart .It is

the number of heartbeats per minute.

Purpose of assessing Pulse, Why the test is performed

Measuring the pulse can give very important information about the health of a
person. Any deviation from normal heart rate can indicate a medical condition. Fast
pulse may signal the presence of an infection or dehydration or allergic to medication
such as contras media. In emergency situations, the pulse rate can help determine if
the patient's heart is pumping. the pulse rate can give information about the fitness

level and the health of a person.

Sites commonly used for assessing a pulse:
The pulse is measured at the :-

Wrist (Radial A.),

Elbow (Brachial A),

Neck (Carotid A.),

Skull (temporal A),

Groin (Femoral A.) ,

behind the knees(Popliteal A),

On top of the foot (Dorsalis pedis A).

In these areas, an artery passes close to the skin.

PROCEDURE:

To measure the pulse:
Wash hands
prepare the equipment

Explain to the patient what to do if possible
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Select the pulse site , normally at wrist or Neck (Figure below)

place the index and middle finger over the underside of the opposite wrist, below the

base of the thumb. Press firmly with flat fingers until you feel the pulse

To measure the pulse on the neck, place the index and middle finger just to the side

of the Adam's apple, in the soft, hollow area. Press firmly until the pulse is located

Once you find the pulse, count the beats for V full minute, or for ¥+ seconds and

multiply by ¥. This will give the beats per minute.
Wash hands (if not emergency)

Record the pulse on the pulse record

Normal Values

For resting heart rate:

newborn infants; V++ to Y7+ beats per minute

children ¥ to Y+ years; V+ to VY« beats per minute
children over %+ and adults; 1+ to {++ beats per minute
well-trained athletes; ¢+ to 1+ beats per minute

What abnormal results mean

Resting heart rates that are consistently high tachycardia or heart rates that are below

the normal values bradycardia may indicate a problem,. Discuss results with doctors.

Wrist pulse Radial pulse
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The radial pulse is felt on the
wrist, just under the thumb

!

Pulse measurement
in the wrist

4

ADAMS: http://www.nlm.nih.gov/medlineplus/ency/imagepages/a\Y¢.htm

To measure the pulse at the wrist, place the index and middle finger over the
underside of the opposite wrist, below the base of the thumb. Press firmly with flat
fingers until you feel the pulse in the radial artery.

Taking your carotid pulse
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The carotid arteries take oxygenated blood from
the heart to the brain. The pulse from the

carotids may be felt on either side of

thefront of the neck just below the angle i of the
jaw. This rhythmic "beat" is caused by
varying volumes of blood being pushed out

of the heart toward the extremities.

ADAMS: http://www.nlm.nih.gov/medlineplus/ency/imagepages/8y¥¢.htm

To measure the pulse on the neck, place the index and middle finger just to the side
of the Adam's apple, in the soft hollow area. This pulse is felt in the common carotid

artery.
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Every health care visit should
include a blood pressure reading

V;Y

’

When feeling for the carotid
pulse under the angle of the
jaw, use very light pressure
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aidl 468 Check List:

No. (Pulse & BP procedure) Did he....... 2:10Yl ule | Yes

Wash his hands

prepare the equipment

Explain to the patient what to do if possible

Select the correct pulse

place the index and middle finger over the underside of the

opposite wrist, below the base of the thumb

Press firmly with flat fingers until you feel the pulse

place the index and middle finger just to the side of the Adam's

apple, in the soft, hollow area on the neck

count the beats for y full minute

Record the pulse on the pulse record

Gos sl
Blood pressure is determined by the
A. Force and amount of blood pumped
B. flexibility of the arteries
C- size of the arteries
D- All of the above
¥- Blood pressure is continually changing depending on
A. Activity
B. Medication use as Contrast media
C. Emotional state
D. All of the above
¥-Blood pressure is usually measured while you are
A- seated with your arm resting on a table.
B-Your arm should be slightly bent so that it is at the same level as

your heart.
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C-The upper arm should be bare,

D-All of the above

¢- Blood pressure readings are usually given as ¥ numbers: for
example,} ' +/V+ The first number is

A. systolic blood pressure reading,

B. diastolic blood pressure and it represents

c- The minimum pressure exerted when the heart contracts.
D-Non of these

0- During Bp measurement, The point at which the sound disappears is
A. The diastolic pressure

B. The systolic pressure

C. the lowest amount of pressure

D.A&C

- The pulse is a wave of blood created by contraction of left ventricle

of the heart

A- True B- False

V- Fast pulse may signal the presence of

A- Allergic to medication such as contras media
B- an infection

C- dehydration

D-All of the above

A- The most common Sites used for assessing a pulse:
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A- Wrist

B- Groin

C- Neck

D-All of the above

4- Normal heart rate for children over %+ and adults are:
A- Y+« to V1« beats per minute

B- V+ to V¥« beats per minute

C- 1+ to ¥+ + beats per minute

D-Non of the above

) +- Heart rates that are below the normal values called:
A- Tachycardia

B- Bradycardia

C- Hypercardia

D-Non of the above
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Sensitometer

Densitometer

Films

Processors to be monitored.

QC form

y-Film processor rdudad) mudlge*
Y-Densitometer/ Sensitometer Calibration
y- Procedure STEPS
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Overview:

Film processor

It is a machine which automatically develops, fixes, rinses and dries X ray film. Even

in a small X-ray department, manual processing (developing, fixing, rinsing and

drying) of the exposed films is not practically feasible. For this reason, automatic film

processors have been developed. The processor (Fig.V) consists of a motorized film

path, using rollers to move the film at a constant speed through a developer tank, a
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fixing tank, and a rinsing tank. Following this, the film is dried with hot air and is

ejected from the processor into a film output tray.

M . X 1

Before you can understand the processing cycle or processor quality control, you need
to understand how an x-ray image is produced. An x-ray machine emits x-ray the
direction of the patient. While passing through the patient, some radiation is
deflected and some is absorbed when it encounters denser tissues and bone. The
radiation that makes it through the patient in varying degrees of intensity will strike

the film cassette on the other side of the patient.

Once the image is taken, the film is transported to the darkroom for development. In
Jordan all cases, even small offices now have automatic film processors. The

processing steps are:-

The film is taken out of the film cassette.

After the film is removed from the cassette, it is placed in the intake tray of the film

processor.
the film is grabbed by rollers and begins is processing trip.

First, moving from roller to roller, the film passes through the developer tank. The
chemicals in this tank help bring out the image on the film. Simply put, the light has
started a chemical reaction that bonds the silver in the emulsion to the base of the
film. The developer continues this process by washing away the silver that does not
adhere to the base. The dark of the x-ray image is caused by the silver “gluing” itself

to the base. The clear part of an x-ray image is where the silver is washed away.

The film leaves the developer tank and enters the fixer tank. As the name indicates,
these chemicals stop the development process and “fix” the image to the base. Once

the film leaves the fixer tank all processing should have stopped.
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The wash tank is the third process. Here all residual chemicals are washed off the film
to make sure that no further processing occurs and also to make the film safe to
handle with bare hands.

Finally the film must be dried. It passes over and under heater elements. The dry film
exits the processor and falls into a holding tray, ready for the radiologist to read. The

typical processing time for films is 4+ seconds.

Film Processor
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Figure (V) : Y++Y, American Medical Sales, Inc. € Hawthorne
www.ams¢illuminators.com

The quality of the radiographs is extremely sensitive to the film processor condition.
The film processor is therefore the unit in the X-ray department that should be
subject to the most strict and frequent quality control. An effective and simple
method for quality control is film sensitometry. This type of control should be
performed on a daily basis for the processors. X-ray examinations can lead to an
increase in the radiation dose a patient receives. In order to minimize this risk as
much as possible a constant high level of film processing quality a daily performance

check of the film processor is required.
Here is a list of a few of the elements that can affect film processors:
V. Incorrect temperature in any one or more of the tanks.

Y. Broken gears or worn out rollers that can increase or decrease the speed
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at which a film passes through the processor.

v. Effectiveness of the developer or fixer chemistry. As more and more
films pass through a batch of chemicals, the chemicals get used

up (exhausted).The older the chemistry, the poorer the developing, though
fresh chemistry can also have weaknesses.

t. Effectiveness of the dryer.

Densitometer/ Sensitometer Calibration

Densitometers measure the amount of transmitted light. Most are calibrated to some
type of national standard and must be checked periodically to ensure accuracy. An
erratic reading on your densitometer usually indicates a need for recalibration.
Manual densitometers require two types of calibration to correct instrument optical

drift due to changes in temperature and humidity.

Null calibration is a quick procedure that should be accomplished every time the
instrument is turned on. The operator simply presses and holds the "READ" button
and then presses the "NULL" button to zero out the instrument. Do not null the unit

again without turning the unit off and then on again.

Periodically, the operator should perform slope calibration, which uses the
instrument's supplied calibration plaque to check a known density to what the
instrument records. The operator reads the "CAL STEP" on the calibration wedge
and compares the known density to what the densitometer reads. If a correction of
plus or minus .+Y is needed, the operator should take the screwdriver included with
the densitometer and turn the calibration screw, while holding the "READ" button,
to bring the densitometer back into calibration. The calibration strip supplied with
the densitometer expires in eighteen months. It may be possible to order the
calibration strip and perform the test above to monitor calibration of the

densitometer.
Sensitometers

A sensitometer is a light-emitting device that exposes a Y3-step density pattern on
film. A piece of unprocessed film is then sensitized and inserted into an automatic

processor. This results in a gray scale pattern with ¥ different steps. The batteries in
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the sensitometers are usually alkaline batteries. These need to be replaced at least once
ayear or ) +,++« exposures. Some sensitometers have an audible tone when the battery

is low.

To check your sensitometer repeatability, you can sensitize several strips and measure
the same steps to see if it is accurate. If you suspect it is not accurate, contact the
manufacturer and return the unit for recalibration. A variance in step greater than

.+0 would indicate that are calibration is necessary.

Film Processor Quality Control is based on a very simple idea: Take a picture, develop
that picture, and compare it to a standard picture that you have decided is ideal. If
your most current picture differs greatly from the standard, make corrections to the
processing cycle until the picture developed in the “corrected” processor looks like

the standard.

To make the standard image we make a test pattern using a Sensitometer. The
standard image is called a Y\-step filmstrip. If, the sensitometer was perfect, the film
was perfect, and your film was processed perfectly, then you would know the absolute

values of each of these ¥\ steps.

Steps 1 o 21

Figure 4
Representation of a Sensitometry Stnip with
21-Sreps of Measured Densities
The technician conducting quality control will go into the darkroom and, without
any light on, will expose a test film using the sensitometer. The technician will then
process the test film in the processor. Once processed, a » will be used to
measure each step. A densitometer has a light source, and the densitometer measures
the amount of light that passes through each increasingly blacker step. Perfectly clear
is measured as +.~+ “OD” (optical density). Very black for our purposes can be
between ¥.0+ and 0.+ + OD. Comparing a standard filmstrip to a daily strip would be

very time consuming if we had to measure and compare each step. Just think of the

Yyv



time it would take if you had a large hospital with Y0 processors! Therefore, over the
years, special statistics have been developed tohelp speed this comparison. Again,
refer to Figure ¢. In addition to the OD of each step, we can measure the F . Also
known as B+ F , this measures the density of the non-exposed portion of the
sensitometry strip. Remember that“Base” refers to the polyester sheet that is the
elemental part of the film structure. The Fog of the Base is never +.++ OD. Typically
it is «.Y0 to +.VA, and will be higher when measured after processing. These higher

values can be caused by “pre-development” or “pre-exposure” caused

by poor manufacturing conditions, or by storing unused film in hot surroundings,
careless handling in loading the film in the cassette, or taking the film out prior to
processing. If a darkroom has any amount of white light during film loading or
processing this too can cause additional exposure to the film.If the Fog is too high on
a film, important details of the patient’s body may be hidden and a new image should

be taken.the main steps are:

STEPS:

V. Expose the control film with the sensitometer.

Y. Develop the film.

Y. Determine the average optical density of the mid-density step and record on Form
t¢. Determine the average optical density difference and record.

0. Measure the background optical density (base + fog) and record.

1. Verify that the measured values are within the suggested

performance criteria.

DATA ANALYSIS:

The sensitometer exposes film with a known quantity of light through ¥\ steps light
modulators. The maximum light is emitted from step number ¥ {. The following

three points should be monitored to give pertinent processing data:
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a, Base + Fog (S \Y)

The least exposed portion of the film is at step no. V. It is the base support density
plus any silver emulsion density developed in the area where negligible exposure

occurs.

b. Speed Index (S )

The step on the exposed film with a density nearest to V... This step is a direct
indicator of film speed. Variations in processor conditions are monitored on this

step.
c. Contrast Index

"This is the straight line portion of the D Log E Curve.Select the step closest to but
not larger than Y.y« OD. Subtract from this step the step closest to but not lower than
+.£0 OD, Contrast index is used to monitor processor variations in conjunction with

speed index.

When the plotted data on the processor control chart exceeds the control limits, the
operator should investigate the cause of the problem. Below are the most common

changes a technologist may detect:

Observation Possible Causes

Increased Base + Fog Developer temperature (too high)
inadequate filter)
Improper storage

Incorrect starter in developer

roller marks)

Improper safe lights (excessive wattage or

Dirty rollers (If base + fog is measured over
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Decreased Contrast

Developer temperature (too high or too low)
Depleted or contaminated developer
Incorrectly mixed developer

Incorrect replenishment rate

Developer transit time set too short

Increased Contrast

Developer temperature (too high or too low)
Incorrectly mixed developer
Incorrect replenishment rate

Developer transit time set too long

Decreased Speed

Developer temperature (too low)
Developer depleted

Incorrectly mixed developer
Insufficient replenishment rate
Developer over-diluted
Contaminated developer

Developer transit time set too low

Increased Speed

Developer temperature (too high)
Contaminated developer

No starter in fresh developer
Incorrectly mixed developer
Excessive replenishment rate
Improper storage conditions

Developer transit time set too long

CORRECTIVE ACTON:

The tests should be repeated if the values are outside the performance criteria. If,

after repeating, the results are still out of limits, look for processing problems and

contact the processor service supplier.
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Question \:

We are sending our densitometer out for a regularly scheduled calibration. While it
is gone, how can we continue with our daily quality control program until it is
returned? Can we use a "loaner" densitometer or perform some substitute test

instead?

Question Y:

Are facilities required to do daily QC on the back-up processor (general purpose or

dedicated for mammography) as they do on their primary processor?

Question Y:

Suppose there is no sensitometer at the department , Is there another alternative can

be used with our daily quality control? Can we use a Step wedge phantom ?
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TEST PROCEDURES:

(NOTE: The procedure is done under proper safelight condition in the darkroom).

a. Follow the processor start-up procedures everyday
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b. Allow sufficient time for processor to stabilize (about ¥+ minutes).
c. Check and record the developer temperature.
d. Run several clean-up sheets and check them for roller marks and
scratches.

e. Producing the sensitometric strips:

Switch on the sensitometer.

Select exposing color. Optimum sensitometric control occurs when the proper
colour light exposes the film. E.g. when using x-ray films, expose in GREEN

position.
Select 'SINGLE' exposure.

Insert the film (emulsion side facing, down) into the sensitometer with the back

edge against the stop and the film centered in the unit.
Press the 'EXPOSE' button down and hold until the buzzer sounded
Release the 'EXPOSE’ button and remove the film immediately

Process the film in the processor to be monitored After processing, record the date,

time and processor identification on the film.

Figure () shows the ¥\ step produced by a typical sensitometer. And their readings by

densitometers
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0.00
0.15
0.30
0.45
0.60
0.75
0.90
1.05
1.20
1.35
1.50
1.65
1.80
1.95
210
2.25
2.40
255
270
2.85
3.00

(NOTE: Monitor subsequent films on the same steps selected for base +fog, speed

index and contrast index.)Plot / record the following data on
the 'Processor Monitoring Chart' ( Fig.v).

Developer temperature

Base + fog density

Speed Index

Contrast Index

Date

Processor Identification

Acceptance Limit:

Acceptance limit on the speed and contrast index should be
-+.V in density (+ Y +%) while the limit on Base+ fog should be
-+.+0 but should not be more than +.Y0 in overall base fog density.
Daily Plotting of Data on Processing Monitoring Chart:

Plot the result on the monitoring chart each time a control film is developed daily.

Figure below shows a sample of daily processor monitoring chart.

RESULT:
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Record result in Processor quality Control Chart (form Y)

Form 1 Processor Quality Contral Chart
Processor: Film: Emmlsion #: Tear:
Mouh
Ly
Cevelopar Tenperanps
DD ="ftep - Step
=013
=010
=003
Density
Difference
005
010
13
Mid Deusity Step =
=015
=010
=003
Mid
Density
0.0
010
-0.13
Bawe + Fog Sep =
=003
Base +
Fog
-0.03
Diate Famarks/ Action Taken
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y-The lesser-exposed side of the sensitometric strip is fed into the processor first to

minimize:
A. bromide drag
B. the time the strip is in the processor
C. electron activation

D. chemical contamination

Y -What is the maximum variation in peed indicator for daily sensitometry films

A- + .o C- + .4
B- + +.+0 D- + v

¥-The first set of rollers that the film comes into contact with, activating the

replenishment system, is called the:

A. entrance rollers
B. detection rack
C. feed rack

D. all of the above

¢-When testing an automatic processor, when you process an unexposed film, it

should be
A- clear and dry. C- green and wet
B- black and dry D- green and dry

0-Which of the following parameter used in the daily QC of the x-ray processor
A- Average gradient, speed and altitude
B- Average gradient, speed, and base fog

C- Speed, fog and altitude

Y¢o



D- Log exposure, altitude, and density

1-Quality control tests are conducted for all of the following EXCEPT

A- X-ray machines. C-the darkroom

B- Radiographers. D-x-ray film

V-A sensitometer is used to:

A. measure film density
B. measure x-ray machine output
C. expose a test film strip to a graduated light source

D. determine the quality of the x-ray beam
A-The weakest link in the imaging chain is the:

A- x-ray beam collimator C- film processor

B- SID indicator D- Bucky

4-the function of the circulation system in the x-ray processor is the following except

A-agitate the x-ray film C- help to filter the chemical

B-activate the chemical D- to remove the fixer

y +-Optical density is measured by an instrument called a:

A- Densitometer C- photometer

B- sensitometer D-penetrometer
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Cassettes and Screens

Qc. procedures applied for Cassettes and Screens
:do)WI olgbl*

V- Intensifying-screen cleaner

¥-. Lint-free gauze pad or equivalent lint-free cloth
v- All cassette
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Cassettes and Screens

Cassettes and screens are an integral part of radiology practice. Their use and

maintenance needs to be fully understood if you want to make in the radiograph.

Cassettes:

Radiographic cassettes are rigid, light-tight containers that hold the x-ray film and
screens. The screens are permanently mounted in the cassettes. There are many sizes
of cassettes available to match the commonly available sizes of radiographic film. A

variety of cassette sizes are needed to properly radiograph different body parts .

Cassette front
Front padding
Support
layer
Intensifying
screen
Cassette
back

Cross Section of Cassette & screen

Overall, cassettes serve two main purposes.

They keep light from hitting the film.
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the press the intensifying screens tightly against the film (more to come on

screens...see above).

However, cassettes are expensive and you should take care of them. Using a damaged

cassette will result in a crummy radiograph. This is due to:
V. Light leakage around the edges

¥. They may warp which hampers screen function because the intensifying screen will

not be pressed tightly against the film (Poor screen contact ).

Therefore, if you are using older cassettes that are damaged and you are getting

crummy radiographs, you may want to replace the cassette.
Intensifying Screens:

In general, the sensitivity of x-ray film to x-rays is poor. X-rays can be used to expose
film but it would take a lot of radiation and a prohibitively long time for most
purposes. In other words, if you tried to make a radiograph using just x-rays it would
come out pretty crummy unless the patient was anesthetized and the body part was
small like a toe. Intensifying screens are used to increase the efficiency of film
exposure. In order to accomplish this, the intensifying screens convert the x-ray
radiation into visible light. This increases the efficiency because radiographic film is
more sensitive to light than x-rays! They are called intensifying screens because the
“intensify” the effect that x-rays have on radiographic film The color of the light
emitted is usually blue but some screens emit green light. It is this visible light that
is emitted by the intensifying screens that exposes the x-ray film in addition to the x-

rays themselves.

Screens are composed of phosphor crystals that emit light when they are stimulated
by x-rays. Some screens do a better job of converting x-rays into light than others.
Thus, they are more efficient. More efficient screens are known as “faster screens”
because they need less x-rays to produce a properly exposed radiograph. Slower
screens need more x-rays to make a proper radiograph. A faster photographic film,
needs less light to make a proper photograph than slower film. Remember the less
radiation we have to expose our patients to, the better. Intensifying screens vastly
decrease the amount of radiation our patients and personnel receive. For this reason

alone, they should almost always be used in routine practice.
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Another benefit of intensifying screens is that they enable us to use faster exposures.
Fast exposures are necessary to “stop motion” in a radiograph. Just like when you
take a photograph of a person running you need a fast exposure or the person

appeared blurred. Intensifying screens also increase contrast.

Screens, however, have a downside. They can decrease image detail. In fact, the faster
the screen, the worse the detail. The detail or resolution of the image produced by a

given screen is the inverse of it’s speed. Once again, this is just like photographic film.

Screen Construction: Screens are made of a layer of phosphor crystals. The speed of

the screen, and conversely the detail it can produce depends on:

V. The type of phosphor: some phosphors are more efficient at converting x-ray
energy into visible light. Faster phosphors use less x-rays to make more light than

slower ones. Rare earth screens are the most efficient.
Y- Phosphor layer thickness, phosphor crystal size and phosphor crystal shape.
Screen Maintenance:

Screens should be kept clean because as dust and dirt accumulate on the screen there
is a reduction in performance. Screens should be cleaned with a commercially
available screen cleaner and lint free cloth. Cassettes should never be left open when
not in use because this allows dust to accumulate more quickly. Screens also wear out
with age. Older screens have a loss in resolution and decreased speed. A high-speed,

five-year-old screen has roughly the same efficiency as a new, slower, speed screen.
Qc. procedures applied for Cassettes and Screens

Intensifying screen and cassette maintenance

Screen-film contact

Intensifying screen and cassette cleaning

TEST PROCEDURES:

a. Prepare the cassette and screen to be cleaned and place the cassette to be tested on

top of the cassette holder.

b. Open the cassette to be cleaned on the darkroom counter.
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c. Dampen a small, clean non-abrasive lint-free cloth with liquid screen cleaner.

d. Gently clean the screen. Avoid pressure and excessive rubbing which could damage

screen surface.
e. Dry the screen with a second lint-free cloth.

f. Wipe any dust particle from the inside surface of the back cover of the cassette

using slightly dampen cloth.

g. Visually inspect screen from scratches or other artifacts not removed by cleaning.

Cassette with defective screen must not be used.

h. Inspect cassette for cracks and check the latches work properly. Wipe the cassette

from any dirt or dust.

i. Stand the cassette vertically to air dry before loading the

Record results on the QC Checklist (Form

CORRECTIVE ACTON:

If the screen or cassette shows signs of cracking, fading, or discoloration, it should be

evaluated for replacement.
¥-Film-Screen Contact
TEST PROCEDURES

V. Load cassette to be tested and let rest for approximately Y0 minutes to allow

trapped air to escape.

¥. Place cassette on the table and collimate the x-ray beam to the size of the cassette.
¥. Place the wire mesh screen on top of the cassette and make an exposure. The optical
Density on the film should be between 3.+ and Y.+. Suggested technique is y or ¥ mAs
at 0+ kVp.

¢. Process the film.
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0. View the film on a view box in a room with low ambient light. Stand 7 - A feet from
the view box to evaluate the film.

1. Areas of poor contact will appear as dark areas or unfocused areas on the film.

V. Record on Quality form

CORRECTIVE ACTION:

Areas greater than ¥ cm in diameter of poor contact indicate the need for corrective
action. Clean the cassettes and retest. Areas of poor contact around the periphery of
the cassette may indicate faulty latches or worn seals on the cassette. If cleaning does
not eliminate the areas of poor contact, the cassette should be replaced. Most cassettes
have a life expectancy of %+ years with adequate care. All corrective actions must be
completed withinY'+ days, documented and records retained for a minimum of ¥

years.
Y- Cassette Qc
TEST PROCEDURES

Cassettes must be in good physical condition in order to prevent light leaks that will

fog film.

V. Examine each cassette. Cassette should be in good physical condition with no

cracks, dents or other damage.

Y. Check hinges. Cassette should close fully and easily. There should be no gaps

around edges of cassette.

¥. Check latches. They should work easily to open cassette. They should close and lock

easily.

¢. Open cassette. Check condition of screens and grids. Screens and grids should not

be

cracked, broken or discolored.
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Record on Quality Control ) and maintain record for 3 year.

NOTE: If screens are damaged but cassettes are in good condition, contact service

company and inquire if screen can be replaced.

CORRECTIVE ACTION: replace or repair damaged cassettes immediately. If screens
or grids appear damaged, they should be replaced. All corrective actions must be

completed within ¥+ days, documented and records retained for a minimum of ¥

years.
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Cassette and Screen Combinations
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EBC

TOPCOATED
FULL-LENGTH
HINGE . ___— SCREENS
PRESSURE-
CORNER — — SENSITIVE
BUMPERS — B OCKERS

FAIL-SAFE
DUAL
LATCHES
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y-Two characteristic curves of two radiographic film, the V* one locate

to the left of the Y"* one this means that

A. The V* one has a higher speed

B. The Y™ one has a higher speed

c- Both has the same speed

Yo¢



D- The Y* one has a lower speed

¥-A wire mesh test is performed to diagnose film-screen:

A. lag C. receptor system speed

B. spatial resolution D. there contact

¥-The actual cause of the blurring in poor screen-film contact is:

A. motion of the light produced in the screen
B. increased divergence of light
C. increased distance of the part from the film

D. none of the above

¢ -to check the presence of dirt at the surface of the intensifying screen we use which

of the following instrument

A. densitometer C. cassette mesh

B. sensitometer D. ultraviolet device

0 -the distance recommended for checking evidence of poor contact error in the film

is

A-Y+cm C-0+ cm

B- Y meter D- 0 meter

1- All corrective actions must be completed :

A- withinY'+ days,

B- within1+ days

C- withind+ days

D- Non of these

V- Areas greater than +.Y cm in diameter of poor contact indicate the

need for corrective action.
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A- True B- False

A-. Areas of poor contact around the periphery of the cassette may
indicate

faulty latches

worn seals on the cassette.

A &B

Non of these

4- Regarding Screens maintenance , Screens

A- Should be kept clean because as dust and dirt accumulate on the screen
there is a reduction in performance.

B- Should be cleaned with a commercially available screen cleaner and
lint free cloth.

C- wear out with age

D- All of the above

y «- Radiographic cassettes are rigid, light-tight containers that hold the x-ray
film and screens

A-True B-false
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V- Viewbox and Viewing condition

Y- Viewbox LUMINANCE and IILUMINANCE
:do)WI Slgb) *

y-Glass-screen cleaner

¥-. Lint-free gauze pad or equivalent lint-free cloth
Y- Viewbox

¢-recording sheets
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View boxes

View boxes are a vital link in the process of reading radiographic films. The accuracy
of the diagnosis is affected by the conditions under which the radiographs are viewed.
The luminance of the view boxes and the room illumination determine if the
conditions for reading x-rays are optimal. Fluorescent tubes decrease in brightness
over time. It is advisable to replace fluorescent tubes every VY to A months. All tubes
in the view box bank should be replaced at the same time to ensure uniformity in
color and luminance. In addition, all of the replacement tubes should be of the same

type and color.

All viewboxes lose light output over time, and while there currently is no minimum
requirement for view box light output, all viewboxes in service should be of the same
color and intensity. If the viewboxes where films are checked by the technologist are
not the same as those where the radiologist reads, there may be disagreement over

the quality of the radiographs being submitted!

However, cleaning view boxes and replacing fluorescent tubes on a routine basis will
improve the reading of radiographs and decrease artifacts caused by damaged or

soiled view boxes.

Since good viewing conditions are important for the correct interpretation of the
diagnostic images, they must be optimised. Although the need for relatively bright
light boxes is generally appreciated, the level of ambient lighting is also very
important and should be kept low. In addition it is imperative that glare is minimised

by masking the film.
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The main Qc measurements for viewing box are:
Viewbox conditions
Photometry measurements . ( luminance and illuminance)

a-The luminance of viewing boxes is the amount of light emitted from a surface e.g.,
the amount of light coming from a viewbox. Typical measurements are made in

candela/meter’.

b-Illuminance is the amount of light falling on a surface. This would be the
measurement made of the amount of light coming from the centering light of a
collimator or ambient lighting falling on a view box and is measured in lux

(lumen/m").

In addition, the ambient room lighting becomes very significant when visualizing
radiographs. For optimum viewing conditions it is important to keep room lights
down, view boxes clean (inside and out), view box frosted diffusers free of marks from
nail polish and markers, all bulbs the same color and intensity, and to mask films that

are not blocking out unused viewbox light.
V- VIEWBOX AND VIEWING CONDITION
TEST PROCEDURES:

3. Clean the outside surfaces of the view box using window cleaner and soft paper

towels.
Y. Assure that all marks have been removed.

¥'. Check that viewbox cover is not discolored, cracked, warped or otherwise damaged.

If damaged it should be replaced immediately.
¢. Visually inspect the view boxes for uniformity of luminance.

0. Replace fluorescent tubes annually with tubes from the same lot number. If a bulb
or tube burns out, it is recommended that all bulbs in that view box bank be replaced

at that time.

1. Visually check the room illumination levels and assure that sources of bright light

are not present in the room or being reflected from the view box surface.

V. The inside of the view box should be cleaned at least annually.
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RESULT:
Record result in QC Sheet

Y- VIEWBOX LUMINANCE AND IILUMINANCE

Whether one is measuring luminance or illuminance one requires a detector and a
photometric filter. This combination is designed to provide a spectral sensitivity

similar to the human eye.
A- VIEWBOX LUMINANCE

Measure the luminance close to the centre of the illuminated area of each panel using
a luminance meter calibrated in cd/m’. An upper limit is included to minimize glare

where films are imperfectly masked
Procedure:

To measure luminance a lens or fibre-optic probe is used, by placing the light detector

in contact facing the surface of the viewing box

STANDARD

Limiting value Luminance should be in the range ¥+++-1+++ cd/m’
B- VIEWBOX IILUMINANCE (Ambient light)

Procedure:

the viewing box should be switched off.

Place the detector against the viewing area

rotate away from the surface to obtain a maximal reading.

This value is denoted as the ambient light level.
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STANDARD
Limiting value Ambient light level :0+ Lux or less
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Amps 1.2

Poweer rating 115Y AC power supply
Dimensions 20 %8 H x 14 3B W x Depth 4 316
Viewing Area Depth 3 916

Self Adjusting
Metal Roller Grips

Film

Ledge —‘

Protruded Plastic

M Acrylic

Plexiglas

Viewving Panel
—_

"‘-\-\.\_\_\HH--
Slim Matal
Wrapper
Baked White

Enamel Paint

Extra
Ventilation

Instant Start Ballast
Lowwe Leakage, Magnetic
MNFF UL and C5A Appraved

2-Way Rocker Switch
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(Radiographic procedure) Did heclsY| mle

Yes

NO

Clean the outside surfaces of the view box using window cleaner

and soft paper towels.

Assure that all marks have been removed.

Check that view box cover is not discolored, cracked, warped or
otherwise damaged. If damaged it should be replaced

immediately.

Visually inspect the view boxes for uniformity of luminance.

Replace fluorescent tubes annually with tubes from the same lot
number. If a bulb or tube burns out, it is reccommended that all

bulbs in that view box bank be replaced at that time.

Visually check the room illumination levels and assure that
sources of bright light are not present in the room or being

reflected from the view box surface.

The inside of the view box should be cleaned at least annually
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Identify the main parts of viewing box?

: &S gl B2
Power supply
Viewing panel
Rocker switch
Ventilation outlet

Plexiglas
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-O'Neill JM, McBride KD (Y« +Y).Cardiopulmonary resuscitation and contrast

media reactions in a radiology department. Clinical Radiology. Apr;01 (£):¥Y3-0.

-Stapleton R. Aufderheide T. and Hazinsk,,M. (Y++Y). BLS for healthcare

Providers, American Heart Association . USA: William wordsworth.

-Harding ,J.(Y+ +¢).Department of Medicine, University of Massachusetts Medical
School, Worcester, MA. American Accreditation HealthCare Commission

(A.D.A.M) .

Available: http://www.nlm.nih.gov/medlineplus/ency/imagepages/a3¥¢.htm

www.urac.org

Jody, A .Stephan, D. and Doris F.(Y43Y) Nursing procedure, student version

springhouse corporation, USA
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Robert,]J. and John E.(Y44Y).Introduction to Radiographic Imaging.

New york: Estman Kodak Company.

- Bushing,S.(Y4AA).Radiologic Science for Technologist. Wshington:Mosby.

Yy



(0) g=lt!
Leon] puit) o Blewdl 65 ) guSobl gaisdly slnsd) slowl

At wgdﬁl bl

4o, Hlos dxols $3902d1 Qbus HgSWI Sk -y
Igo ! dsols Olods domo ;g dlewVI-¥

450,V dseldl Olidad Cace jgSul-¥

dudall Olousd) Juo dilue HgSWI-€

450,V dselod Adciue Syl pud dwdl-0
bl dluus b ldcius Sl 8300 S WI-1
douall 8)l39 il pdad y9SWI-V

dudal) Slousdl 8 pols dase ygSWI-A

dudal) Slousdl Slole sl dudl-3

dudat) Slousdl Liolyo yos duudl-Y +

YA



(V) @b

Si9an SV Lol Olylabl e @3 g RBL w3l golizd] Lo Lol a5 &l
welaisYl 695 a5 dyzg oo LoV Oldicud) § d=al

GlSyg Al desyg OSuls pSlu]

3=y 0Lyl dzys e Jgasd! Oldlate JleSiul Joi oo ol g pods doluse dulys 030
oY Olddaudl § d=Y) gygas W Lt Okl e @58 o5 gl el

dulyd amy d2s¥ g39an W dudd] Ollgh) deaid oo SV g AL u yd) ol oy o
et ol Blual Coisl g dd¥ gygal duy )il OlolaoYl WS Go Sus duilimw
e W ggizmal) Lululg

oelidl pgadl Ulow & Siaes Sp>g dusle Do 3o 41 (9= Lhg (08I 3w (30 S 521 1
8,88 S duadl dzyd puiy oSy dazg Ol o5 @ AL 3] golindl lda SlgSe s MY
AL o) ol o A8 L) Byloxw¥) § paasd] QLI § (V) il mogs 451,88 (e

plioYl $36 Isldls

ColW

053 ol o

AR



=99

_“
7

FE

ﬂgﬁ.ﬂl O ,48

SbgSes
bl

s y o) Ol LYl wdsd das b -

3 duwyud Ollao¥l il gue-¥
ins¥) gr9a0 Jos @Bls: G yaill golin
Olddiwl) §

RPRES
> Llasy

.

dw yul

s

%)JJJI t.ob;dJ dosdk EIRVSY) z999-)

Gl do- st BluaY) dbB-y

roadl dgb SV A gue-Y
Al

) gelindl § Blual) ¢ gui-¢

RIRVSTRET TR ORI

d 3] OlzLaoYl go Slaall plous)-1

Glaay

dd  dtwliog  Goidl  dasBly -
L5 Olddiud)

JS Olegogh dwld) Ol =mog-Y
dud>

o) ol Blual 3oy g gimed)-¥

deadsl) B3Lb) Ldhog Elum-¢

Ol =l Bodowy Bpatdw Bylrbl-0
Shlab! GLSY & 9 pall Olghsdlg

$d8d9 Ologlwl) dowo-1

3

S9iowe
el
ReY]

Jukid doyWI dudd) OlgsVlg dlgbl ,3g3-3
el @AU)}”

JSEYg seally Ologw I 2 9d9-¥

Gl 8oV OlgaMlg  dlghl  dewlio-¥
ASL:JM 0“~~”' G_AUJ}J,' - ’:»“

8IS gaudlly  Cougedl  plaseiul-t
do y 5

dlgb!

daws yud) dioVy cudluVlg Gkl g 9i5-9

dhic¥ly  dleVly  GhIl Gudos-¥
(o] bl BlualY do Al da o

daisVly ¥y GhI desde-¥
G edsl) do i) dews yu]

dhisy)
.

YV




aisVly Vs Ghtl  dwle-t
bl Olegogh  dopdbl  deyyud)
EegRvy

AAASH d

>33 ol Ol,a8

. 4

e

—\ :ﬁ:
RS

SlgSwe
bl

pludl § Guyud ol Olled Jbs-y
i=aV) 83401 Wd Blgs L d=sY

ool g e § duddl Olylebl dds-y
e s

2l O § dnedsd] doodstl died) pd95-Y

oo
——

G.Alsjg.'l

Glua] Guow dawyudll Oleludl dus 18-
WeolS' s yid! @QUJ.\."

dos i) dile 92909 ¢ 3]

.

Buw
ol
)

s 35 duder JS Ol g05h o3 98] dauwlio-)

2ol 2 oo ST @a9dd) ool Olgal g gi5-¥
.Qg)-\%lg

W dzal) il UW e eoeddl-Y
Loy Ao JSI duslosdly 0,801 SiLadlL

Slual go dojabl esddl Olgsl plowdl-£
o polieg golind

e

o
z.nU;:Jl
w)wl

AL bl st lgo s I Sluogdlly Slo158Y) Lo

YV




YVY



