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Preface
After introduction of the new service structure for Allied Health Professionals (AHPs) in
2012 the qualification requirement for entry in service has been changed to a diploma
of two years’ duration. This decision has necessitated the development of curricula for
the new scheme of studies. The evolving health needs of the community, exponential
advances in medical and allied technologies and changes in health services provision,
functions and structure also demand continual and responsive changes in education
and training programs meant for AHPs. The revised curricula would carry out the
following important functions:


link pre-service education and training with actual tasks AHPs have to perform
after being employed, especially in the public sector



modernize training program by weeding out subjects that have become
obsolete and including subjects that are currently considered essential



provide clarity on subjects and topics to be taught delimiting the breadth and
depth of teaching



give clarity to examiners on what is to be tested and how



stimulate critical faculties of both teachers and students to conceptualize
topics rather than memorizing them.

Focus of the new curricula would be on integration of tasks and multi-skilling of
students. Thus there would be a common knowledge base for all courses in the form of
a Core Course which would provide insight into essential technical knowledge besides
providing base for development of the education for Allied Health Sciences up to post
graduate level.
The new curriculum for Radiology and Medical Imaging Technology replaces and
augments the previous curriculum for Radiographers. The goal of this document has
been to outline a common body of knowledge that is essential for entry-level
radiography technicians. Combined with the Core Course it will provide a broad
knowledge base for the technicians and provide opportunities for practical skill
development in the relevant field. This needs based curriculum places practical skills
development at high priority. Content and apprenticeship experiences is designed to
sequentially develop, apply, critically analyze, integrate, synthesize and evaluate
concepts and theories in the performance of radiologic procedures.
There will be two papers to assess the knowledge gained and two practical / viva
examinations to assess the concepts and skills. The papers are:
1
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Basics of Diagnostic Radiology: Radiological Anatomy; General Physics, Radiation
Physics & Physics of Diagnostic Radiology; Imaging equipment, Accessories,
Maintenance and Quality Assurance
Application of Diagnostic Radiology: Radiographic Techniques, Contrast and Special
Radiography Procedures, Advanced Radiology
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General Outline
Aim of this curriculum is to equip students with the relevant professional knowledge, skills
and techniques to enable them to apply their acquired expertise for efficient health service
delivery. At the end of training the student should be able exhibit the following general and
specific competencies:

A. General learning objectives
1. Act upon his / her job description ethically keeping in mind the requirements of
community and people at large.
2. Demonstrate empathy and humane approach towards communities and exhibit
interpersonal behavior in accordance with the societal norms and expectations.
3. Demonstrate sufficient understanding of basic sciences related to the
technology and be able to integrate such knowledge in his / her work.

B. Specific learning objectives:
Radiography Technician is in charge of one or more X-Ray units and is responsible
for its proper working and maintenance. S/he assists use of X-ray, computerized
tomography (CT), angiography, fluoroscopy, ultrasound and magnetic resonance
imaging (MRI) to produce images of organs and body parts.
Following competencies will be expected from a student completing a diploma
course in Radiography and Medical Imaging. The student should be able to:
Radiography / Technical
 Use initiative to prioritize, deliver and time-manage workload effectively and,
when required assist senior staff to plan efficient control of work flow patterns
within the department.
 Position patients safely for examinations and, adapts standard techniques
depending on medical/surgical conditions associated with disability, illness or
trauma.
 Perform a range of radiographic examinations on patients to produce highquality images.
 Assist radiologist and senior staff in complex radiological examinations.
 Record imaging identification and patient documentation quickly and accurately
and observes protocols.
 Ensure that the X-Ray films of the patients from wards are sent to the wards as
soon as Radiologist has written the report.
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Preventive
 Ensure safe custody of all the accessories of the X-Ray unit of which s/he is in
charge. Keeps the X-Ray rooms locked when not in use.
 Understand and observes health and safety precautions/instructions for self and
others protection. Wears dosimeter during duty.
 Ensure that cardiac and respiratory stimulants are at hand, whenever any
special investigation with contrast media is being undertaken.
General
 Ensures that the unit is not misused. Confirms that the unit and the room where
it is installed are cleaned at the commencement and the termination of work
and additionally if required.
 That daily account of the X-Ray films expended is kept by making entries in the
Stock Book and whenever, film packets are taken out of the stores.
 Learns new techniques and technologies as required by professional bodies.
 Imparts appropriate training to students and other staff.
C. Distribution of Training Time
The two years’ program would be divided in three distinct parts (Papers). There will be
a ‘Core Course’ which would be common for all technologies. The examination for this
component will be taken at the end of first academic year. The teaching for specific
aspect of this technology will be divided in two sections; examination for these will be
held at the end of second academic year – however, teaching for specific techniques
will start from the first year.
A typical training day for students at training institutions routinely comprises of five
hours. Keeping a generous allowance of holidays and weekends, an academic year for
students would be 200 days. Therefore, 1000 teaching hours would be available in 12
months. In the new scheme of studies, for the Core Course the proportion of classroom
teaching and practical training (applied learning activities) would be 60:40; whereas this
proportion for the specific techniques would be 40:60 and the time allocations for
dividing teaching time between various topics, units and sub-units will be done
accordingly as depicted below:

Core Course

500

Section I (Paper I)

750

Section II (Paper II)

750
Total 2000
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The marks distribution for this diploma would be:
Subject

Marks

First Year
Core Course

100

Viva

100

Second Year
Section I

100

Section II

100

Practical / Viva Section I

100

Practical / Viva Section II

100
Total: 600

D. Essential Teaching Requirements
I.

Training requirements/instructional methodologies (Process)

a. Teaching staff will be given in-service training as recommended by PMF from
time to time.
b. Teachers will use a combination of interactive programmed instructions
(non-IT), class teaching with exercises using audiovisual aids, mini-lectures,
group discussions, simulations and case studies as instructional/teaching
methodologies.
c. IT will be employed for teaching where necessary.
d. A combination of English and Urdu languages will be used as medium of
instruction.
e. Teachers will encourage students to ask questions; they will encourage
debate and discussion in class to inspire and hone thinking skills of students.
Students will be given the opportunity to engage in activities that promote
divergent thinking skills. Students will be encouraged to work independently,
as well as in small groups and as a whole class, to form creative associations
of ideas across discipline lines.
II.

Practical learning component

As prime objective of the training program is to develop practical skills, an extended
clinical attachment is its essential part. The student will rotate amongst various
sections of radiology department and his/her attendance will be recorded on a
logbook to be signed by supervisors. Teachers will ensure that students are given
5

chance to practice activities under supervision that are relevant to the topic being
taught in class in order for them to develop relevant practical skills.
The detail of specifications for the institution imparting education according to the
new scheme of studies – including the facilities for practical attachment – is
available in ‘New Affiliation Criteria’ for such institutions.
F

Organization of Units of Curriculum
The different units presented in the subsequent sections would comprise of the
following components, not essentially in the sequence depicted below:
a.
b.
c.
d.
e.

Learning Focus (contents, hours, weightage for assessment)
Rationale
Scope
Learning Objectives (aims and learning outcomes)
Practical Learning Component (where applicable)

G Revisions and Updating of Curriculum
The curricula are ever evolving organic documents. Regular reviews and revisions
are, therefore, essentially required to keep them in pace with modern needs; topics
that are required now might outlive their utility in a few years. Updating curricula
therefore forms the basis for quality teaching as well as professional competence of
AHPs. This would be ensured by technology-wise panels of experts notified by the
Health Department.
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SECTION 1

Paper I
Basics of Diagnostic Radiology

Subsection I

Subsection II

Radiological Anatomy

General Physics, Radiation Physics & Health
Physics
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SUBSECTION I
Radiological Anatomy

1. Rationale
Proper functioning of radiography technician requires a basic knowledge of the
anatomical structures being focused. This knowledge would facilitate proper
positioning of patients and imaging equipments. It would also help in assessing the
gross findings of the imaging procedure and guiding about the subsequent actions.
2. Scope
The Core Course covers the structure and functions of human body in some details.
This subsection will augment that learning and will provide additional knowledge to
develop specific insight for the radiological procedures being contemplated.
3. Learning Objectives
After completing this sub-section the students will be able to:
i.

Understand a) positioning terminologies: Recumbent, Supine, Prone,
Trendelenburg, Decubitus; b) terms of direction: Anterior, Posterior,
Oblique,
Ventral/dorsal,
Medial/lateral,
Superior/inferior,
Proximal/distal, Cephalad/caudad; c) general planes: Sagittal or midsagittal, Coronal or mid-coronal, Transverse, Longitudinal

ii.

Know the reasons for adopting specific positioning for particular
procedures.

iii.

Able to appropriately mark important organs on body surface
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SUBSECTION 1
Radiological Anatomy
Learning Focus
i.

Positioning terminologies, terms of direction and general
planes

6 hours

ii.

Surface contours of the body, surface marking

6 hours

iii.

Bones – types, structure; formation and growth

8 hours

iv.

Skeletal system in brief; skeletal land marks

8 hours

v.

Joints – classification and structure

5 hours

vi.

Body cavities and their contents

5 hours

vii.

Head and neck, skull, face, salivary glands & paranasal sinuses

15 hours

viii.

Shoulder and upper limbs

10 hours

ix.

Lower limbs including pelvis

10 hours

x.

Vertebral column; regions and curves

10 hours

xi.

Thorax

10 hours

xii.

Mastoid & temporal bone; anatomy of ear

10 hours

xiii.

Digestive system

6 hours

xiv.

Urinary system

6 hours

xv.

Male and female reproductive system

6 hours

Class Room Teaching

125 hours

Practical Attachments

100 hours

Total Teaching

225 hours

Weightage for assessment

30 %
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SUBSECTION II
Physics
1. Rationale

Diagnostic radiology is a relatively new branch of clinical science; it started with
important advancements in the field of Physics in 19th century and its continuous
evolution is linked with advancements in the knowledge of Physics. Due to this
strong linkage, it is essential that the students of Diagnostic Radiology receive basic
knowledge in those aspects of Physics which are related to their area of work.
2. Scope
Content establishes a knowledge base in factors that govern the image production process.
The student will be imparted basic understanding of general physics in the fields of
electromagnetism, electrical circuits and basic electronics. They will also be apprised about
radiation physics especially in the areas of x-ray production and scatter so that they
understand the factors affecting imaging quality. They will learn about the scientific bases
of latest advancements like CT scanning and MRI.

An overview of the principles of radiation protection will be presented, including the
responsibilities of the radiographer for patients, personnel and the public.
Services of part/full time teachers in Physics will be acquired in order to
appropriately train students in this subject. The training will coincide with teaching of
physics for the students of physiotherapy.

3. Learning Objectives
After completing this subsection, the students will be able to:
i. Understand the basic principles of physics which govern the operation of
machines relating to diagnostic radiology.
ii. Define the physical factors affecting quality of x-ray diagnosis
iii. Get knowledge about deterministic effects of radiation and the means for
protection against them

… Continued
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UNIT 1
General Physics
Learning Focus
i.

ii.

iii.

iv.

v.

vi.

Structure of atom
a. Isotopes
b. Ionization and excitation

2 hours

Electric charges
a. Electric charge and electrical potential
b. Capacitors and capacitance
c. Conductor and insulators
d. Electric current - ampere, volt, resistance
e. Resistance and Ohm’s law
f. Circuit laws
g. The heating effect of electric current

25 hours

Electromagnetism
a. The magnetic effect of electric current
b. Applications of magnetic effect
c. Electro-magnetic induction
d. Mutual induction and self-induction
e. Sources of electrical energy
f. Introduction of A.C.
g. Transformer-theory - practical aspects

25 hours

Circuits
a. Introduction A.C. circuits
b. Series circuit, parallel circuit
c. Reactance, resonance, impedance
d. Power factor- power in single-phase circuit
e. Single phase three phase, comparison and contrast
f. Electrical distribution system in Pakistan
g. Different supply systems
h. A.C. in three-phase system

25 hours

Introduction to electrical machines
a. Generator-A.C. & D.C. Principle, working-main parts
b. Motor: principle, main parts, working
c. Electrical measuring instruments - principle types, and
working

3 hours

Basic Electronics
a. Diode structures and working
b. Characteristic of diodes
c. Triode-its working and characteristics
d. Rectification
e. Introduction to amplification

25 hours

Class Room Teaching

125 hours

Practical Attachments

100 hours

Total Teaching

225 hours

Weightage for assessment

40%
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UNIT 2
Radiation Physics
Learning Focus
i.

The production of x-rays and interaction with targets

ii.

Autotransformer, High Voltage Generator, Exposure timers

iii.

X-Ray tube, its structure and function, Rating Charts

iv.

Characteristics of Radiation, Bremsstrahlung radiation, X- ray
emission spectrum, Effects of mAs and kVp on X- ray emission
spectrum
Concept of factors affecting quality and quantity of X-ray, half
value layer, filtration
X- ray interaction with matter and its dependence on atomic
number and mass density, Exponential attenuation
Production and control of scatter radiation, Grid, its
performance and problems, Effect of scatter on image contrast
Radiographic image quality and its dependence on film factors,
geometric factors and subject factors, Selection of technique
and factors

v.
vi.
vii.
viii.

ix.

Concept of Tomography

14 hours
10 hours
14 hours
16 hours
10 hours
8 hours
10 hours
12 hours
6 hours

Class Room Teaching

100 hours

Practical Attachments

50 hours

Total Teaching

150 hours

Weightage for assessment

20%
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UNIT 3
Health Physics

Learning Focus
i. Detrimental effects of Radiation

8 hours

ii. Acute radiation lethality, local tissue damage, hematologic and
cytogenetic effects

8 hours

iii. Random effects of Radiation

2 hours

iv. Radiation and Pregnancy

3 hours

v. Radiation detection and measurement; specific equipments

2 hours

vi. Cardinal principles of Radiation Protection; effective dose

6 hours

vii. Designing for Radiation Protection; radiographic and fluoroscopic
6 hours
protection
viii. Patient and occupational dose management; personnel
5 hours
monitoring - dosimeters
Class Room Teaching

50 hours

Practical Attachments

25 hours

Total Teaching

75 hours

Weightage for assessment

10%
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SECTION 2

Paper II
Applications of Diagnostic Radiology

Subsection I

Imaging equipment, Accessories;
Maintenance and Quality Assurance
Radiographic Techniques,

Subsection II

Contrast and Special Radiography Procedures,
Modern Radiology
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Subsection 1
Imaging Equipment, Accessories;
Maintenance and Quality Assurance
1. Rationale
In order to operate and optimally maintain the equipment of diagnostic radiology,
the student should be familiar with a wide range of gadgets used in this field. The
technicians ought to understand the construction and functions of different
equipments in order to optimize their use.

2. Scope
Components and functions of different machines will be taught. These include the
devices used for X-ray production, targeting and focusing and image production.
The specialized equipments like dental and mobile units will also be covered. The
technician will also be enabled to maintain the equipments and ensure their quality
performance.
3. Learning Objectives
After completing this sub-section, the students will be able to:
a. Understand functioning of machines used in diagnostic radiology and proficiently
operate them.
b. Maintain the various diagnostic and imaging units at their optimal performance

… Continued
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Imaging Equipment, Accessories; Maintenance and Quality Assurance
Learning Focus
i. High tension generators

10 hours

ii. X-Ray Tubes; construction, types

10 hours

iii. Beam limiting and centering devices

10 hours

iv. Functions and components of automatic exposure control (AEC) devices

10 hours

v. Portable and Mobile X-Ray Units: components, types and applications

14 hours

vi. Fluoroscopy: types, image intensification, digital fluoroscopic
equipment, C-arm fluoroscopic equipment

12 hours

vii. Specialized x-ray equipment: skull table, dental x-ray equipment,
mammography x-ray equipment

12 hours

viii. Composition and constituents of x-ray films, methods of storage of films

12 hours

ix. Care and Maintenance of X-ray equipment: protocols for extending tube
10 hours
life, quality assurance tests on equipment

Class Room Teaching

100 hours

Practical Attachments

150 hours

Total Teaching

250 hours

Weightage for assessment

35%
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SUBSECTION 2
Unit I
Radiographic Techniques
1. Rationale
Gaining mastery on routine radiographic procedures and becoming proficient in
assisting the radiologist for special diagnostic measures is the prime function of a
radiographic technician. The student needs to have enough practicing opportunities
to augment classroom teaching to be enabled for undertaking the above mentioned
roles.

2. Scope
This Unit would provide the knowledge base necessary to perform standard imaging
procedures. Contents would facilitate learning of the whole range of activities
required for routine radiography. After applying correct positions for optimal
results, the students would understand the phenomena of exposure, developing
and fixing of X-ray films. They will understand the basis for radiographic image quality
and its dependence on film factors, geometric factors and subject factors.
Production and control of scatter radiation, grid, its performance and problems,
effect of scatter on image contrast will also be covered. Finally, the radiographic
faults and their remedies will be included as well.

Learning Objectives
After completing this unit, the students will be able to:
i.
Improve the quality of imaging thereby increasing the diagnostic value
ii.
Reduce the radiation exposure
iii.
Ensure reduction of film wastage and repeat examination

… Continued
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Radiographic Techniques
Learning Focus
i. Positioning Techniques for performing various radiographic
12 hours
procedures
ii. Radiographic positioning of bed cases; mobile/ in ward
8 hours
radiography & operating theatre radiography, trauma radiography
iii. Pediatric radiography

4 hours

iv. Exposure, exposure factors and errors in exposure

8 hours

v. Detailed description of radiographic film, its processing and
storage
vi. Film Technique: variation of films and screens with patient’s
thickness and an anatomical structure
vii. Chemicals used in film development; developing washing and
fixing in dark room, drying of films
viii. Film development with automatic techniques

8 hours
10 hours
8 hours
4 hours

ix. Radiographic intensifying / fluorescent screens; purpose and
methods of use

8 hours

x. Conventional Tomography - principles & techniques

10 hours

Class Room Teaching

80 hours

Practical Attachments

180 hours

Total Teaching

260 hours

Weightage for assessment

40%
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Unit II
Radiography Procedures Employing Contrast
1. Rationale
Performance of various specialized diagnostic tests in their correct perspective is
important for overall proficiency of radiology department. Imaging of viscera and
vital organs is greatly facilitated by use of contrast media. The radiographer ought
to have clear understanding of the rationale for employing contrast, its limitations
and adverse reactions.
2. Scope
This Unit would facilitate in understanding of different tests performed by
employing contrast media. Contents would facilitate in learning of the whole range
of activities required for the special diagnostic procedures.

3. Learning Objectives
After completing this unit, the students will be able to:
a. Identify different chemicals used as contrast medium, their appropriate
dose, means of administration, side effects and optimal use.
b. Skillfully perform the special diagnostic procedures for gastrointestinal,
urinary, reproductive and circulatory systems.

… Continued
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Radiography Procedures Employing Contrast
Learning Focus
i. Introduction to different types of contrast media; dosage, methods
and procedures

ii. Side effects of contrast media and reactions; treatment of reactions

4 hours
4 hours

iii. Contrast examinations of Gastro-Intestinal Tract: indications & contraindications; barium swallow; barium meal & follow through; barium
enema (single & double contrast);
iv. imaging of biliary system: T tube cholangiography, Percutaneous
Transhepatic Cholangiography (PTC), Endoscopic Retrograde
Choledoco Pancreatography (ERCP)

10 hours

6 hours

i. Contrast examinations of Urinary System: indications & contraindications; IVU; Retrograde Pyelography; Urethrography;
Cystography; Micturating cysto-urethrography

ii. Contrast examinations of reproductive system: Hysterosalphingography

iii. Contrast examinations of Circulatory System

8 hours

4 hours
4 hours

Class Room Teaching

40 hours

Practical Attachments

100 hours

Total Teaching

140 hours

Weightage for assessment

16%
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Unit III
Advanced Radiology

1. Rationale The field of diagnostic radiology is expanding exponentially with the
corresponding advancements in computer science and digital technology. The tests
previously considered fancy have become routine now. The student should be
abreast with advancements in this field to be capable of dealing with the latest
diagnostic procedures.
2. Scope
Components and functions of latest technologies in diagnostic radiology will be
taught. These include computed and digital radiography, CT and MRI. However, the
aspects related with interventional radiology, radio-isotopic imaging and
therapeutic radiology will not be covered.

3. Learning Objectives
After completing this unit, the students will be able to:
a. Understand the basic processes related with computerized and digital
imaging.
b. Assist the radiologist in performing these procedures.

… Continued
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Advanced Radiology

Learning Focus
i. Computed Radiography (CR): principle, equipment & imaging

8 hours

ii. Digital Radiography (DR): principle, equipment & imaging

8 hours

iii. Mammography: basic principle, equipment & image acquisition

6 hours

iv. Computerized Tomography: principle, equipment & imaging

8 hours

v. Magnetic Resonance Imaging MRI (basic principle – imaging methods,
slice section, plain & contrast studies

vi. USG: basic acoustics; ultrasound terminologies

10 hours
6 hours

vii. Picture Archiving and Communication System (PACS)

4 hours

Class Room Teaching

50 hours

Practical Attachments

50 hours

Total Teaching

100
hours

Weightage for assessment

9%
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Practical Attachment
The extensive internship will reinforce the classroom learning and enable the student to
understand how to handle the workload in different disciplines of radiology. It is this
aspect of the course that will determine the level of professionalism students will
display after employment. This period will be interspersed with learning of theory.
During the two years of this program the students will be placed in x-ray departments
on a roster basis to gain practical experience in relevant areas under supervision of
Tutor Radiographers and the Radiologists. On availability of the following sections, the
student will get a rotation amongst them: main / general radiology, OPD, orthopedics,
pediatrics, emergency, neurosurgery, chest clinic, mobile unit, ultrasonography, CT
Scanning and MRI. If some specialized section is not available in the teaching institution,
it should arrange students’ visit to a hospital where such facilities are available. An MoU
with an institution with advanced facilities in diagnostic radiology, for the purpose of
students attachment, will be more desirable. The practical training should be
augmented by audiovisual / CD exhibition of advanced radiology facilities.
Students will maintain a record of their attachment in the ‘Practical Note Books’ (one
for each section), the last portion of which would be designed as a ‘Log Book’ which
shall be a work diary and record. Special mention shall be made of the procedures, if
any, conducted by the candidate. This diary shall be scrutinized and certified by the
Head of the Department and Head of the Institution, and presented in the practical
/viva examination.

23

RECOMMENDED BOOKS
1

Physics for Class XI and XII by Punjab Text Book Board

2

Physics for Radiology Students By. Dr. M.B. Zafar. Publisher: Zafars 273-A-1 Abid Majeed
Road, Rawalpindi

3

Radiophysics and Darkroom Procedures (3rd edition), LC Gupta and Abhitabh Gupta.
Jaypee Brothers Medical Publishers, New Delhi

4

X-Ray Equipment for Student Radiographers. By. DN & MO Chesney. Publishers:
MacMillan Press, London

5

Merril's Atlas on Radiographic Position and Radiological Procedures Vol.: I,II & III. By.
Phillip. W. Belliager. Publisher: C.V. Mosby Company St: Louis, Toronto & Preston

6

Atlas of Radiographic Positioning and Radiological Procedure; Philip W. Ballinger,
Publishers: Mosby

7

Clark’s Positioning in Radiography; RA Swallow, E Naylor; C.B.S. Publication

8

Roentgenologic Techniques; Sante L R; Publishers: Edward Arnold

9

A Radiographic Index; Goldman; WRIGHT Publication

10 A handbook of Radiography; Ross & Gailway; Lewis
11 Diagnostic Radiography, Glenda J.Bryan; Publishers: Mosby
12 Medical Radiographic Technique; Piles; Thomas

24

Acknowledgments
Preparation of this new curriculum was indeed a gigantic task, especially in the very
limited time available for this assignment. Its accomplishment would not have been
possible without concerted efforts of many professional colleagues.
Grateful acknowledgement is hereby made to the following members of Panel of
Experts for Diagnostic Radiology for their contributions and feedback:


Dr Qamar Sardar Sheikh



Dr Nasir Mehmood

Assoc Professor Services Institute of Medical Sciences,
Lahore
Rtd Chief Radiologist Mayo Hospital, Lahore



Dr. Ghulam Muhammad

Rtd Chief Radiologist Mayo Hospital, Lahore

Above all, I am indebted to Dr Abdus Sami Qazi, Assoc Prof Post Graduate Medical
Institute, Lahore for his extremely useful contribution in development of this document
and ensuring relevance and quality of its contents.
I am also indebted to Dr Ahsan Mahmood Gondal, Registrar PMF for providing
assistance in completion of this task.

July – 2013

Dr Arshed Usmani
Secretary
Punjab Medical Faculty

25

