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Foreword 

Modern diagnostic imaging offers a vast spectrum of modalities and techniques, 
which enables us tO study the fi1nction and morphology of the human body in 
details that approaches science fiction. 

However, it should be noted that even in the most advanced Tmaging Oepartmenr 
in the economically privileged parts of the world, 70- 80% of all clinically relevant 
questions may be solved by using the two main cornerstones of diagnostic imaging, 
which are Radiography (X-ray) and Ultrasonography. 

Tt should also be remembered that thousands ofhospitals and institutions worldwide 
do not have the facilities to perform even these fundamemal imaging procedures, 
for lack of equipmem and/or diagnostic imaging skills. 

Therefore, WHO in collaboration with the International Commission for 
Radiologic Education (ICR£) of the lmernational Society of Radiology (ISR) is 
cre-ating a series of "WHO Marmals of Diagnostic frnaging', developed under the 
umbrella of the Global Steering Group for Education and Training in Diagnostic 
Imaging. Among the. members of this group are the major regional and global 
socicries involved in Oiagnosric Imagio.g, including the International Society of 
Radiology (JSR), the International Society of Radiographers and Radiological 
Technologists (JSRRT), and the World Federation for Ultrasound in Medicine and 
Biology (WFUMB). 

The full series of mamtals will primarily cover the examination techniques and 
interpretation of Radiography, in a later stage also Ultrasonography. The manuals 
are meant for health care personnel who in their daily work are responsible for 
producing and interprering radiographs, be rhey radiologim or other medical 
specialists, general practitioners, or radiological technologists working in rural 
areas. 

The manuals are aurhored by authorities in d1e specific lields dealt with within 
each manual, and supported by a group of collaborators who together cover the 
experience, knowledge and needs, which are specific for different regions of the 
world. 

It is our sincere hope that the manuals will prove helpful in the daily routine, 
facilitating the diagnostic work up and hence the treatment, to the best benefit 
for the patient and it is with great pleasure and anticipation we present to you, the 
readers, the next manual in this series: "Radiographic Jec/mique and Projections". 

Geneva, Switzerland and Lund, Sweden, i\1ay 2003 

Harald Ostensen 
Holger Pettersson 

i i i 



iv 

Preface 

This manual on radiographic technique and projections, is a successor to the 
Manual of Radiographic Technique that was published in 1986 with Ors T Holm, 
P Palmer and E Lehtinen as authors, and was meant as a manual for the WHO 
Basic Radiological System-WHO-BRS. The present manual can be used with any 
equipment, bur is especially designed for the use with X-ray machines that comply 
with the specifications for the World Health Organization Tmaging System for 
Radiology, WHIS-RAD. 

The positioning of the patient is illustrated with a computed animation technique, 
showing one male and one female patient that are meant to represent all ethnic 
groups in the world. Reasonable cassette-screen-film combinations are suggested, as 
well as exposure values, which have to be adjusted to local conditions. Each page 
contains a short recommendation of how to handle the patient, and it should, as 
a rule, be possible to perform the examinadon of the patient only following tl1e 
illustrations and instructions on the relevant page. An acceptable, usually normal, 
resulting X-ray image is shown. FoUowing the instructions, the result will be a 
standard projection that is easily repeated for comparison and easily understood by 
physicians and others trained to interpret radiographs. 

The work with this manual has been done at the WHO Collaborating Centre in 
Lund, with the old BRS manual as base, and with a strong support &om the whole 
Department of Diagnostic lmaging at the Lund University Hospital, as well as with 
input from members of the ISRRT and members of the International Commission 
on Radiologic Education (ICRE). The important input from Or Thure Holm and 
Or Philip Palmcr should be noted. T he devoted and highly professional and skillful 
work of the department photographer, Gora.n Eliasson, should be specifically 
acknowledged, and so should the work with the final lay-our, performed by Or Kaj 
Knurson. 

Lund and Riyadh, May 2003 

Staffan Sandstcom 



CHAPTER 1 GENERAL PRINCIPLES 

General principles for good radiographic practice 

Equipment 

Appropriate equipment, well maintained, is me 
basis for all good radiographic practice. 

The prc:sc:m manual is primarily meam for rhe 
W H IS-RAD system (the World Health Imag
ing Sysrem for Radiology), bur with appropriate 
modihc:ttions the in~tructions may be used with 
any type of adequate radiographic machines. 

For a dera iled descrip t ion of the WHIS-RAD 
sysrem. see page 1 13. 

Maintenance and management 

lt is mandatory for good rad iographic practice 
that the examination room wim irs X-ray 
equipment and accessories. as well as the dark 
room and rhe f:1cilit ic:. eo evaluate radiographs 
are in good condition. For a thorough description 
of management and maintenance, sec the WHO 
Manual "Quality Assurance Work Book", Geneva 
200 1. (WHO/DI L/0 1.3) 

Patient care 

A radiographic examination is an integrated part 
of cl inical management and care of a patient, and 
the same rules for good paticnr care apply for 
the rad iographic personnel as for the rest of the 
clinical ream. 

Always give each patients 
greet ing, tn.:a t them with care aod 
individuality. 

a friendly 
respect thei r 

Observe the medicalfcli nical instructions (con
cerning rhe patient's mobility, possible medica
cion, ere.), given by the referring doctor. 

Always make sure that tl1e films are marked 
with correc1 name of 1he patient, date and name 
of the hospitaL 

And always remember: a professional, wdJ-per
formcd examination is good patient care. 

Radiation protection 

X-rays are porencially harmful. and should bt: 
used wich can:. 

Care for the personnel and persons accompanying 
the patient: 

• stand beh ind rhc control panel when rhe X- ray 
exposure is made. 

• make sure that lead aprons are worn if th t: 
patient nt:eds w be..: held. 

• if possible, do not allow anyum: else u1 the 
X-ray room . If other persons must be present, 
keep rhem behi nd the control panel when the 
exposure is made. 

• when supplied, always wear your film badge. 
Have ir checked regularly. 

Care for the pa&Um: 
The radiation r isk for the patients being x-rayed 
is very low because they are exposed to x-rays 
infrequently, and became only a small part of 
the hody is exposed for each patient. Therefore, 
whenever there is a clinical rt:"JSon for X-ray 
exan1inacion such an examination is just ified and 
should be performed. However, always try lO get 
all the derails right the hrsr tjmc, so that there is 
no need for a second exposure. 

The guiding 1·ule for ,·adiot;~·apiJic examinations 
must be the ALA RA principle: 

Radiation doses lO everybody in or in the vicini ty 
of an active X-ray room shall be As Low As 
Reasonably Achievable (ALARA) raking into 
accoun t econom ic and social facto rs. 

That rule wi ll be kept if you follow what is said 
above in the general principles, and if you follow 
the instructions for ex;unjnations given in dus 
manual. 

And ai:ways remember: 
X-RAYS MAY CAUSE HARM EVEN lF YOU 
DO NOT SEE OR FEF.L TH EM! 
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CHAPTER 2 

How to use the manual 

The instructions in the present manual are meam 
to be self-explanamry. Each page displays one 
examination. Read through the text, look at the 
images, and follow the instructions given, step by 
step. 

Techniques: BASIC or ADDITIONAL 

All BASIC views must be taken whenever an 
examination is ordered. 

ADDITIONAL views arc taken only when: 
(a) the condition of the patient does not 

permit a basic view; o r 
(b) the d iagnostic information provided by 

the basic view is insu1Ttciem. 

Position of the patient 

ERECT standing or sitting up, 
SUPINE lying on the back, 
PRONE lying on rhe stomach, 
DECUBITUS lying on the side. 
O BLIQUE turned a little, usually at a given 

angle, 
LATERAL standing or si tting or lying with 

one side d ose to the cassette or 
cassette holder. 

X-ray beam direction: AP or PA 

AP = Antero-Posterior (front eo back) and 
PA = Posterior-Anterior (back to fwnt) 

indicates the direction of the X-ray beam 
through the patient onto the cassette. 

Instructions on each page 

T he position of the X-ray equipment. 
The cassette size and nominal speed of the screen-

film combination (sec below).* 
\Vhen appropriate to use Right or Left marker. 
Recommendation ro collimate (the X-ray field). 
Exposun:: fa<.:cors (see below}.** 
T he position of che patient. 
An example of resulting raruograph. 

INSTRUCTIONS 

* Film speed and cassettes 
The: speed of the screen-film combination should 
be written on the cassettes. 

In the "blue" system (calcium-nmgsrarc and 
rapid ytrrium-cancalate screens) the nominal speed 
is equal ro the actual speed at any k V value. In the 
manual, the used speeds of the screen-film combi
nations an: 50 and 200 for the "blue" system. 

In the "green" system (gadolinium-oxysulfide) 
the actual speed varies with the kV value, low 
speed at low kV values, nominal speed ar 70- 75 
kV and a little higher speed at higher kV values. 
In rhe manual. the used speeds of the screen-film 
combinations are lOO, 200, and 400 for the 
"green" system. Actual speed is shown for differ
ent kV values as nominal speed/actual speed , for 
example 100/63 and 400/500. 

In a few cases a l.oose grid is recommended, bm 
a grid cassene is preferable. 

** ~osu~Jf~or.s 
T he presc:med exposure values are based on a 
standard WHIS-RAD installation, with a focus
film distance (FFD) of 140 cm, a fixed Pb/ Al grid 
(with a ratio of 10: l and 40 lines/cm focused at 
135- 140 cm) built into the cassette holder. Where 
shown, the cassette is placed outside the cassene 
holder, adjacent ro the body part examined. 

The exposure factors are based on a "reference 
man" with a height of 180 cm {6 feet) and a 
weight of 80 kg (1751bs). 

Note that the exposure factors also are depend
ent on the brand of screens, brand of films. and 
the film processing. The values have ro be locally 
adj usted. 

Exposure factors for children arc very diffi
cult to give, depending on the different shape of 
children with the same weight or age. Approxi
mate values are given but have ro be individually 
adjusted . 

T he kV value will determine the comrast in the 
image. 

T l1e mA$ value will dcrcnuinc the image black
ening. 

For detailed exposure tables, see chapter I I. 
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CHAPTER 3 

Chest 

LUNGS AND HEART 

Patients able to stand 

1. Chest PA, page 6. 

2. Chest lateral, page 7. 

Patients wtable to stand but able to sit 

3. Clu:st AP, page 8. 

4. Cht:st lateral, page 9. 

Patients lying down, unable to stand or sit 

5. Chest AP, p:1ge 1 0. 

Other additional views 

6. Chest apical (lordotic) Af~ page 11. 

7. Chest lateral decubirus AP or PA. page 12. 

RIBS 

A Ch~t PA I , or a C hest AP 3, or a Chest AP 5, as described :1bove must alw:~ys be t:Jken first. 

Patients able to either stand or sit 

8. Ribs oblique J\P, page 13. 
Two views robe rakcn 

Patients lying down, Wtable to stand or sit 

9. Ribs oblique AI~ page 14. 

INFANTS WEIGHING UP TO 10- 15 kg -LUNGS AND HEART 

10. Chest AP erect, page 15. 

11. C hest AP supine, page 16. 

THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 
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CHEST 1 

CHEST PA Standing erect BASIC 

Cassette speed 
Casserre with screen- fi lm combination, 
nom inal speed 200 in the cassette holder 

Cassette size 
3'5x43 cm (14xl7 inches) 
35x35 ern ( 14x 14 inches) 
24x30 cm (1 Ox 12 inches} for a chi ld 
Use a Righ t or Lelr marker 

Exposure kV m As 
values average 

Adult 120 2- 2. 5 

Child 90 1.6- 2 

Co mments 

The LOp of d1e lw1gs m ust be visible. 

m As 
range 

1-12 

1-4 

The exposure shall be made at fu ll inspiration: 
rib lO shall be visible posreriorly above rhe 
diaphragm and rib 6 antcriorly. 

Make sure that the lower pares of rhe d iaphragm 
is visible on both s ides, including borh 
cosrophrenic angles. 

The lung srrucrure and the spine m ust be 
di~cernible (~een) beh ind the hean. 

l . Bring in rhe patiem, decide rhe cassette format 
and pur d1c cassetre in rhe cassette holder. 
CoW marc w rhar fo rmat. 

2. Position the patient, make sure the parien.r's 
shoulders are we ll pressed forward . 
Collimate fu rther, if possible. 

3. Tdl rhe patient to rake a deep hrearh and hold 
the breath in. 

4. Expose. 

5. "Jell rhe patient ro brea cl1e normally. 

l~or IN FANTS weighing less than lO and 
SMALL CHILDREN 15 kg, ~ee CHE T LO or 
CI .IEST 11 . 
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CHEST 2 

CHEST LATER.AL Standing erect - left (or right) BASIC 

Casserte speed 
Cassene wilh screc:n-1ilm t..umbination, 
nominal speed 200 in dlC· casserre holder 

ca~sctte siz.e 
35x43 cm ( l4x 17 inches) 
3'5x3'5 cm ( 14x 14 inches) 
21ix30 cm (10xl 2 inches) for a child 

Exposure kV m As 
values average 

Adult 120 4-5 

Child I 90 2.5 
'-- '-

Comm ents 

T he ror of rhc lu ngs mu~t be visible. 

Straight lateral view of rhe ~tern urn 

Make sure rhar rhe lower pam ot the 
t!Iaphragm is vi~ible. 

m As 
range 

2-16 

1-5 

I. ~rirg in rhc parienr, decide rhe cassette format 
.1nJ pu t the cassc:nc: in the;: casseuc holder. 
Colli n 1 au~ w that format. 

2. Position rhc paricm,(normally left lateral as 
~huwn) . T he: pariem ~houlJ be: upright or 
le:1ning slightly forwards, not backward>. 
Use rhc casserre holder arm for supp01t. 
(' ollim;uc fu rrhcr, if possible. 

J. Tell the patient 10 rake a deep bn:;ILh anJ hold 
rhc \rc.u h in. 

4. ExpJ~c. 

5. Td l rhe pa rienr ro brear:he normally. 

THE W HO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE A ND PROJECliONS 7 



CHEST 3 

CHEST AP Sitting erect 

on a stool or trolley - only used when the patient is unable to stand 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200 in the cassette holder 

Cassette size 
35x43 cm (14xl7 inches) 
35x35 cm (14x l 4 inches) 
24x30 cm (I Ox I 2 inches) for a child 
Use a Right or Left marker 

Exposure kV m As 
values average 

Adult 120 2-2.5 

Child 90 1.6-2 

Comments 

The rop of the lungs must be visible. 

m As 
range 

1- 12 

1-4 

T he exposure shall be made at full inspiration. 

Make sure char the lower parrs of the diaphragm 
is visible on both sides, including both 

1. Bring in the patient, decide the cassette format 
and put the cassette in the cassette holder. 
Collimate ro that lormac. 

2. Position the patient, make sure the patient is 
sicring erect! Collimate further, if possible. 

3. Tell the patient eo cake a deep breach and hold 
the breath in. 

4. Expose. 

5. Tell the patient eo breathe normally. 

For INFANTS weighing less than 10 and 
SMALL CHILDREN 15 kg, see CHEST 10 or 
CHEST 11. 

cosrophrenic angles. ~ 

The lung structure and the spine must be ~---:.:._:--------~~~_,;,._ 
discernible (seen) behind the heart. 

8 THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 



CHEST 4 

CHEST LATERAL Sitting erect- left (or right) 

on a stool or trolley - only used when the patient is unable to stand 

Cassette sp eed 
Cassette with screen-film combination, 
nominal speed 200 in the cassette holder 

Cassette size 
35x43 cm (14xl7 inches) 
35x35 cm (14xl 4 inches) 
24x30 cm (lOx l 2 inches) fo r a child 

Exposure kV m As 
values average 

Adult 120 4-5 

Child 90 2.5 

Comments 

The cop of the lungs must be visible. 

Straight lateral view of the sternum 

Make sure char the lower parts of the d. 
is visible. 

m As 
range 

2- 16 

1-5 

1. Bring in rhc patient, decide the cassenc format 
and pur chc cassette in the cassette holder. 
Collimate eo that format. 

2. Position the patient. The patient should be 
upright or lean ing slightly forwards, nor 
backwards. Use the cassette holder arm for 
support. Collimate further, if possible. 

3. Tell the pariem to rake a deep breath and hold 
the breach in. 

4 . Expose. 

5. Tell the patient tO breathe normally. 

THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 9 



CHEST 5 

CHEST AP Supine 

Cassette speed 
Cassene wich screen-film combination, 
nominal speed 200 in the cassette holder 

Cassette size 
35x43 cm (14x l 7 inches) 
35x35 cm (14x 14 inches) 
24x30 cm (1 Ox 12 inches) for a child 
Use a Right or Left marker 

Exposure kV m As m As 
values average range 

Adult 120 2-3.2 1-12 

Child 90 1.6-2 1- 4 

Comments 

The top of the lungs must be visible. 

T he exposm e shall be made at full inspiration. 

Make sure chat the lower parts of the diaphragm 
is visible on both sides, including both 
cosrophrenic angles. 

The lung structure and the spine must be 
discernible (seen) behind the heart. 

1. Bring in the patient, decide the cassette format 
and put the cassette in the cassette holder. 
Collimate to that format. 

2. Position the patient. Put a small pillow under 
the head. Centre. 
Collimate further, if possible. 

3. Tell che patienr to take a deep breath and hold 
the breach in. 

4 . Expose. 

5. Tell the patiem w breathe normally. 
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CHEST 6 

CHEST APICAL (LORDOTIC) AP Sitting recl ining backwards A DDITIONAL 

Cassette speed 
Cassene with screen-film combination, 
nominal speed 200 in the cassette holder 

Cassette size 
24x30 cm (10xl 2 inches) 
Use a Righr or l eft marker 

Exposure 
values 

Adult 

kV 

120 

m As 
average 

2.5 

m As 
range 

2- 5 

1. Bring in the patient, put the casseue in the 
cassette holder. Collimate to the format. 

2. Position the patient as shown. Cenrre. 

3. Tell the patient to take a deep brearh and hold 
the brearh in. 

4 . Expose. 

5. Tell the patient to breathe normally. 

THE W HO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 11 



CHEST 7 

CHEST LATERAL DECUBITUS Lying on the right (PA) or left (AP) side- horizontal beam 

ADDITIONAL views used to detect flu id in the p leural sac 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200 in the cassette holder 

Cassette size 
24x30 cm (l Ox 12 inches) 
Use a Right or Left marker 

Exposure kV m As 
values average 

Adult 120 2 

m As 
range 

1.6-3.2 

Position for RIGHT latera l decubitus 

1. Bring in the patienr, put rhe cassette in rhe 
cassette holder. Collimate to the formar. 

2 . Position rhe patienr, as shown. The patient 
must lie on rhe side where rhe Auid is sus
peered, close w rhe cassette holder on 2 hard 
p illows (with a distance) . Centre. 

3. Tell the patient to breathe O UT and hold the 
breath OUT. 

4. Expose. 

5. Tell rhc parienr ro breathe normally. 

Position f or LEFT lateral decubitus 
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CHEST 8 

RIBS OBLIQUE AP Standing or sitting erect - right and left oblique BASIC 

CHEST 1 o r CHEST _3 or CHEST 5 must a lways be taken first 

Cassette speed 

Cassette w ith screen-fi lm combination, 
nominal speed 200 in the cassette holder 

Cassette size 

35x43 cm (14xl7 inches) 
35x35 cm ( 14x 14 inches) 
Use a Right or Lerr marker 

Exposure kV m As 
values average 

Adu lt 70 20- 25 

Left oblique 

m As 
range 

10- 125 

I. Bring in the patient, put th e cassette in the 
cassette holder. Collimate to the format. 

2. Position the patient as shown. IF THE 
PATIENT IS UNABLE TO RAISE T-IIS 
ARMS, THE ARMS SHOUlD BE HELD 
OUT FROM THE BODY. Collimate fu r
ther, if possible. Centre. 

3. Tell the patient ro rake a deep breach and hold 
the bread1 in. 

4 . Expose. 

5. Tell the patient ro breathe norm ally. 

Right oblique 
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CHEST 9 

RIBS OBLIQUE AP Supine - right and left oblique 

CHEST 1 or CHEST 3 or CHEST 5 must always be taken f irst 

Cassette sp eed 
Cassette with screen-film combination, 
nominal speed 200 in the cassette holder 

Cassette size 
35x43 cm (14x l 7 inches) 
35x35 cm (14xl4 inches) 
Use a Right or Left marker 

Exposure kV m As 
values average 

Adult 70 20-25 

Left oblique 

m As 
range 

10-125 

1. Bring in the patient, put the cassette in the 
cassette holder. Collimate to the format. 

2. Position rhe patient as shown. SUPPORT 
T H E PATIENT WIT H A PILLOW 
U D ER THE N ORNlAL STDE. Keep rhe 
UPPER arm as high as possible. Collimate 
further, if possible. Centre. 

3. Tell the patient w take a deep breath and hold 
the breath in. 

4. Expose. 

5. Tell the patient to breathe normally. 

Right oblique 
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CHEST 10 

CHEST AP Erect BASIC 

Infants and small chi ldren weighing up to 15 kg, hanging by the upper arms 

Cassette sp eed 
Cassette with screen-film combination, 
nominal speed 200 in the cassette holder 

Cassette size 
24x30 cm (l0x l2 inches) 
Use a Right or Left marker 

Exposure kV 
values 

Child 90 

Comment 

m As 
range 

1.25-2.5 

T he person holding the child must wea r a lead 
apron, and, whenever possible, lead gloves. 

I . Bring in the patient, put the cassette in the 
cassette holder. Collimate to the format. 

2. Position the patient. T he child is held hanging 
by the upper arms (if possible, its feer can be 
supported by a srool or rhe floor or by another 
person holding the thighs) with its back rest
ing against rhe from of the cassette holder. 

3. T HE PERSON(S) HOLDING THE C HILD, 
preferably one of the parents, MUST WEAR A 
LEAD APRON and, whenever possible, LEAD 
GLOVES. 

4 . Centre between rhe nipples. 
Collimate further, if possible. 

5. Expose when the infant is not moving, 
preferably in INSPIRATION. 
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CHEST 11 

CHEST AP - infant weighing up to 10 kg 

Cassette speed 
Casserre wirh screen-film combination, 
nominal speed 200 on rhe cassette holder 

Cassette size 
18x24 cm (8xl0 inches) 
Use a Right or l eft marker 

Exposure kV 
values 

Child 70 

Comments 

m As 
range 

1.6- 3.2 

The persons holding the child must wear lead 
aprons and, whenever possible, lead gloves. 

Use a protective lead strip over the in fanr's 
pelvic area. 

Supine 

1. Centre the cassette on top of the cassette 
holder. Collimate tO that format. 

2. Lie the infant on its back on the cassette. 
THE INFANTS HEAD A D LEGS MUST 
BE SUPPORTED. THOSE SUPPORTING, 
preferably the infant's parents, MUST WEAR 
LEAD APRONS, and, whenever possible, 
LEAD GLOVES. 

3. Centre between the nipples. 
Collimate further, if possible. 

4 . Expose when rhe in£1nr is not movi ng, 
preferably in INSPIRATION. 
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CHAPTER 4 ABDOMEN 

Abdomen 

ABDOMEN GENERAL 

X-rays of the abdomen are usually taken with rhe parienr lying down; erect views are taken only when 
the clinical d iagnosis is "acute abdomen", e.g., intestinal obstruction or perfo ration of the gur. 

Patient diagnosed as "acute abdomen", able to stand 

I . Acute abdomen AP supine, page 18. 

2. Acure abdomen AP standing erect, page 19. 

Patient diagnosed as "acute abdomen", unable to stand 

Acute abdomen AP supine (see ABDOMEN 1). 

3 . Acute abdomen lateral decubitus, page 20. 
Two views have robe taken. 

N on acute abdomen 

Use ABDOMEN 1 (page 18) or ABDOMEN 5 (page 22) . 

INFANTS AND SMALL CHILDREN WEIGHING UP TO 1S kg 

Acute abdomen AP supine (see ABDOMEN 1, page 18). 

4. Abdomen AP (hanging), page 21. 

URINARY TRACT 

X-rays of the urinary trace are taken with the pat1enr lying down. 

5. Urinary tract survey AP, page 22. 

6. Urinary bladder and inner pelvis, page 23. 

7. In travenous urography, pages 24-29. 
FoJlow the stepwise instructions (ABDOMEN 7.1- 7.4, pages 26-29). 

PREGNANCY 

When obstructed labour (disproportion) is suspected 
NOT TO BE TAKEN BEFORE THE 37rh WEEK OF PREGNANCY 

8. Pregnancy lateral erecr, page 30. 

To view the position of the fetus 
NOT TO BE TAKEN BEFORE T HE 3Jfh WEEK OF PREGNANCY 

9. Pregnancy PA, page 31. 
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ABDOMEN 1 

ABDOMEN AP Supine BASIC 

Cassette speed 
Casserte with screen-film combination, 
nominal speed 200/400 in the cassene holder 

Cassette size 
35x43 cm (14x 17 inches) 
24x30 cm (10xl2 inches) for a child 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average 80 40 

Range SQ-100 25- 50 

Child 30 kg 40 20 

Comments 

The diaphragm must be visible; if it is not, 
change the centre and take a new film. 

The pubic symphysis must also be visible; if it 
is not, rake an ABDOMEN 6 (urinary bladder 
view). 

1. Bring in the patient, decide the cassette format 
and put the cassette in the cassette holder. 
Collimate to that format. 

2. Position the patiem. Pur a small pillow under 
the head. Cencre. 
Collimate further, if possible. 

3. Tell the patienr to breathe OUT and hold the 
breathe OUT. Expose. 

4. Tell rhe patienr to breathe normally. 

For INFANTS and SMALL CHILDREN 
weighing up ro 15 kg, see ABDOMEN 4. 
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ABDOMEN 2 

ABDOMEN AP: "ACUTE ABDOMEN" Standing erect BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in rhc cassene holder 

Cassette size 
35x43 cm (l4x l7 inches) 
24x30 cm (I Ox 12 inches) for a child 
Use a Right o r Left marker 

Exposure 
m As 

values 

80 kV 
"blue" system "green" system 

200 400/450 

Average 80 25 

Range 50-160 16-50 

Child 30 kg 32 12.5 

Comments 

The diaphragm must be visible; if it is not, 
change the centre and rake a new film. 

-

l. Bring in the patient, decide the cassene format 
and pur the cassette in the cassette holder. 
Collimate to char formar. 

2. Position rhe patiem. Press the patient's abdo
men against the cassette holder. Centre. 
Collimate further, if possible. 

3. Tell the patient to stop breathing. 
Expose. 

4. Tell the patient ro breathe normally. 

For INFANTS and SMALL CHILDREN 
weighing up to 15 kg, sec ABDOMEN 4. 
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ABDOMEN 3 

ABDOMEN LATERAL DECUBITUS Lying first on the left side, then on the right 

Both view s to be taken 

Cassette speed 
Casserre with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
35x43 cm (14x l 7 inches) 
Use a Righ t o r Left marker 

Exposure 
values 

80 kV 
" blue" syst em 

200 

Average so 
Range 40-100 

Comments 

m As 

"green " syst em 
400/450 

20 

16- 40 

The upper side of the abdomen must be visible 
at the top of the films. 

I . Bring in the patient, put the cassette in the 
cassette holder. Collimate to the fo rmat. 

2. Position the patient. T H E PATIENT 
M UST LIE AGAINST T HE CASSETTE 
H O LDER. Centre. 
Coll imate further, if possible. 

3. Tell the patient to breathe OUT and hold the 
breath OUT. Expose. 

4. Tell the patient eo breathe normally. 

5. Turn the patient over and repeat. 

The upper part of diaphragm m ust be visible on 
the films. 
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ABDOMEN 4 

ABDOMEN AP Erect BASIC 

Infants and small children w eighing up to 15 kg, hanging by the upper arms 

Cassette speed 
Cassen e with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (10xl2 inches) 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV 
" blue" system "green" system 

200 400 

Average 20 10 

Range 8-32 4- 16 

Comments 

The person hold ing the child must wear a lead 
apron and lead gloves, whenever possible. 

T he whole abdomen 
(from diafragm to symfysis) 
must be included on the fi lm. 

1. Bring in the parienr, pur the cassene in the 
cassene holder. Collimate ro the formar. 

2. Position the patient. The child is held hanging 
by the upper arms (if possible, its feet can be 
supported by a srool or the floor or by another 
person holdi ng the th ighs) with its back rest
ing against the front of the cassette holder. 

3. THE PERSON(S) HOLDING THE C HILD, 
preferably one of rhe parents, MUST WEAR A 
LEAD APRON and, whenever possible, LEAD 
GLOVES. 

4. Centre ro the navel. Collimate further. 

5. Expose when the child is not moving. 
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ABDOMEN 5 

URINARY TRACT SURVEY. also NON ACUTE ABDOMEN Supine BASIC 

Cassette speed 
Cassecre with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
35x43 cm ( 14xl7 inches) 
24x30 cm (10x12 inches) for a child 
Use a Right or Left marker 

Exposure 
mAs (average) 

values 

kV "blue" system "green" system 
200 400/450 

70 125 63 

80 with 
63 32 

contrast 

Comments 

The lower ribs (the top of the kidneys) must be 
visible; if ir is not, change the centre and rake a 
new film. 

The pubic symphysis must be visible; if it is not, 
rake an ABDOMEN 6 (urinary bladder view). 

1. Bring in rhc patient, decide the cassette format 
and pm rhe cassette in rhe cassette holder. 
Collimate to that formar. 

2. Position the patient. Put a small pillow under 
the head. Centre. 
Collimate further, if possible. 

3. Tell the patienr to breathe OUT and hold rhe 
breath OUT. 

4 . Expose. 

5. Tell rhe patient to breathe normally. 
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URINARY BLADDER and INNER PELVIS 

BASIC 

Cassette speed 
Cassette with screen- film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (lOx 12 inches) 
Use a Right or Left marker 

Exposure 
mAs (average) 

values 

kV "blue" system "green" system 
200 400/450 

70 200 100 

80 with 
100 50 

contrast 

ABDOMEN 6 

Supine- vertical beam angled 20° as shown 

l. Bring in the patient, put the casserre in the 
cassette holder. Collimate to the format. 

2. Position the patient. Put a small pillow under 
the head. Centre 4 cm above the symphysi~. 
Collimate further, if possible. 

3. Tell rhe patiem to hold the breach. 

4. Expose. 

5. Tell rhe paticnr ro breathe normally. 
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ABDOMEN 7 

INTRAVENOUS UROGRAPHY: 

EXAMINATION OF THE KIDNEYS, URETERS AND BLADDER 

OBSERVE: Read this before you go to the procedure (i.e. next page). 

The patient wi ll be given an intravenous injection of a contrast medium. Make sure syringe, 
needles, and contrast medium are ready. 

Only med ia specifically made for intravenous urography should be used. Media for vascular 
investigations may be too strong and those which are used for filling of the bladder or urethra 
(cysrography, urethrography) may be too weak. 

Contrast media come in d ifferent concentrations. 
Ask the doctor wh ich concentration and which volume to use. 

The normal volume (dose) is between 40 ml and 100 ml for adults. For children weighing less 
than 10 kilogram, 2 mJ per kilogram body weight is commonly used, and for children above 10 
kilogram the normal dose is 1 ml per kilogram body weight. 

Check the contrast medium with the doctor. 
A wrong drug may be harmful or even kill the patient. 

WARNING: Injection of contrast media may lead to adverse reactions that can be serious. 
A medical doctor and appropriate drugs for treatment must therefore be immediately avail
able whenever contrast media are given. 

Now read the next page which describes the procedure for intravenous urography. 
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PROCEDUREFORINTRAVENOUSUROGRAPY 

READ THE PREVIOUS PAGE BEFORE YOU START HERE. 

ABDOMEN 7.1 

I . Ask the patienr to empty the bladder or, if there is a cad1eter in the bladder, 
open the catheter and drain the urine into a container. 

2. Take a urinary tract survey with the patient lying supine (ABDOMEN 5)
FILM 1. 

3 . If the pelvis is nor completely visible on rhe radiograph adj ust the X-ray stand 
and take a urinary bladder and inner pelvis view (ABDOMEN 6)- FILM J.A. 

ABDOMEN 7.2 

4. When FILM 1 (and FILM lA if taken) have been checked by rhe 
DOCTOR, and the X-ray stand has been adjusted if necessary after 
F1LM lA, the DOCTOR gives the contrast injection. 

5. YOU MUST NOTE T H E TIME the injection is given. 

6. As soon as rhe injection is given, take a urinary tract survey with the patient 
lying supine (ABDOMEN 5)- FILM 2. 

7. Ten minutes later rake another urinary tract survey with the patient lying 
supine (ABDOMEN 5)- FILM 3. 

ABDOMEN 7.3 

8. [f the docror confirms that the radiographs are SATISFACTORY, proceed 
directly to point 1 1 below. If the kidneys, ureters, and bladder are nor 
sufficiently visible, and the doctor confirms that the radiographs are NOT 
SATISFACTORY, proceed ro point 9 . 

9. Turn the patient into a prone position (lying on the abdomen) and rake a 
prone abdomen view (ABDOMEN 7.3) 15 minutes after FILM 3; that is 
25 minutes after the conrrast injection was given-FILM 3A. 

10. Turn the patient back into supine position (lying on his back) . 

ABDOMEN 7.4 

11. Take a urinary bladder and inner pelvis view (ABDOMEN 6) with the 
bladder full- FILM 4. 

12. Ask the patienr ro empty the bladder (urinate), or realease the catheter, and 
rake a second view-FILM 4A. 

13. Show all the radiographs to the doctor; keep the patient on the X-ray table 
unril they have been checked. 

REMEMBER, when developing rhe films, to mark the rime on each one so that 
the interval between the injection and the exposure is clear. 
Use Right and Left markers. 

ABDOMEN 7 

FILM 1, page 26 

FILM lA, page 26 

FILM 2, page 27 

FILM 3, page 27 

FILM 3A, page 28 

FILM 4, page 29 

FlLM 4A, page 29 
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ABDOMEN 7.1 

INTRAVENOUS UROGRAPHY: 

EXAMINATIONS OF THE KIDNEYS, URETERS, AND BLADDER 

1. Ask the patient tO empry the bladder before lying on the table. If there is 3 catheter in the bladder, 
open the catheter and drain the urine inro 3 conta iner. 

2. Take Fl LM l, abdomen and pelvis with the patiem lying supine (ABDOMEN 5). 
Use a Right or l eft marker 

3. If the pelvis i~ nor completely visible on rhe radiograph adjust rhe X-ray .stand and take Fl LM I A, 
urinary bladder and inner pelvis view (ABDOMEN 6) . 

Position ABDOMEN 5 Position ABDOMEN 6 

FILM 1 FILM 1A 
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ABDOMEN 7.2 

Intravenous urography (continued) 

4. When FILM 1 (and FILM lA if it has been necessary to rake it) have been checked by the docror, 
the docror gives rhe parienr the conrrast injection. 

5. MAKE A NOTE OF THE TIME THE INJECTION IS GIVEN in the patients record. 

6 . As soon as the injection is given make sure the doctor moves behind the control screen or our of the 
X-ray room. Take FILM 2, a urinary tract survey wirh rhe patient lying supine (ABDOMEN 5). 

7. AFTER 10 MINUTES rake FILM 3, another urinary rracr survey with the patient lying supine 
(ABDOMEN 5). 

Sa. SHOW FILM 2 AND FILM 3 TO THE DOCTOR. The kidneys, ureters and bladder should be 
visible. When rhe doctor has seen rhe films, turn to the next page. 

Position ABDOMEN 5 

FILM 2 FILM 3 
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ABDOMEN 7.3 

Intravenous urography (continued) 

8b. If rhe doctor conflrms rhar the films (F ILM 2 and FILM 3) are SAriS FACTORY, turn to the next 
page and take FILM 4. 

Se. If the docror says cha t the fi lms arc NOT ATI FACTORY: 

9a. Turn the patiem into a prone position (lying on rhc abdomen as shown below) and make sure the 
tube is pointing on rhe ccnrre of the lumbar pine. Use rhe same the po ition of the machine (stand) 
and exposure. Make sure thar rhe l or R marker is correccly positioned when rhe parienr is turned 
around to the prone position. 

9b. 25 minutes after the contrast injection was given rake FILM 3A (PRONE ABDOMEN). 

10. Check that the fl lm is satisfacrory. Turn the patient back imo supine position (lying on his back) . Go 
to rhe next page and rake FILM 4 . 

Position PRONE ABDOMEN FILM 3A 
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Intravenous urography (continued) bladder film 

I I a. Take FILM 4 (AB DOME G) with the bladder fu ll. 

11 b. Check the quali ty of rhc film. 

ABDOMEN 7.4 

12a. A soon as a SAT! ~ACTORY film is obtained, send the parienr tO empty rhc bladder (urinate), or 
release the catheter. 

l2b. Take FTLM 4A (ABDOME 6). 

13. how all the fi lms to the docror; keep the patient on the X-ray table unril they have been checked. 

Position ABDOMEN 6 

FILM 4 FILM 4A 
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ABDOMEN 8 

PREGNANCY LATERAL Standing erect BASIC 

Take this view when obstructed labour (disproportion) is suspected, 

but NOT before the 37th week of pregnancy. 

Do not use this examination if ultrasound is available. 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
35x43 cm (l4x l 7 inches) 

Exposure 
m As 

values 

90 kV 
"blue" system "green" system 

200 400/500 

Average 160 63 

Range 100-200 40-80 

Comm ent 

Make sure the symphysis is shown on the film. 

Measuring-rod 

l. The patient must EMPTY HER BLADDER 
BEFORE T HE X-RAY is taken. 

2. Bring in the patienr, put the cassette in the 
cassette holder. Coll imate to the format. 

3. Tell the patient to stand with the left side 
against the cassette holder. Place a measuring
rod between the legs, as shown. Centre. 
Collimate funher, if possible. 

4. Tell the patient to STOP breathing. Expose. 

5. Tell the patient w breathe normally. 
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ABDOMEN 9 

PREGNANCY PA (or AP) Prone with support under the pelvis BASIC 

Take this view when obstructed labour (disproportion) is suspected, 

but NOT before the 37th week of pregnancy 

Do not use this examinat ion if ultrasound is avai lab le. 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
35x43 cm (l4xl7 inches) 
Use a Right or Left marker 

Exposure 
values 

90 kV "blue" system 
200 

Average 160 

Range 100-200 

m As 

"green" system 
400/500 

63 

40- 80 

1. The patient must EMPTY HER BLADDER 
BEFORE THE X-RAY is taken. 

2 . Bring in the patient, put the cassette in the 
cassene holder. Coll imate to the format. 

3. Position the patient as shown (if the patient 
finds it impossible to lie prone use the supine 
position). Cenrre. Collimate furrher, if pos
sible. Make sure rhat the R or l marker is 
correcdy positioned when the patient is in the 
prone posmon. 

4. Tell the patient ro STOP breathing. Expose. 

5 . Tell the patient ro breathe normally. 
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CHAPTER 5 

Head 

SKULL 

X-rays of the skull arc a lways taken with rhc pariem lying down. 

l. Skull PA, page 34. 
(Do nor use for infants or children - use HEAD 2) 
NEVER USE this position when there is a possibility that rhc facial bones 
may be fracrured or when the patienr is unconcious. 

2. Skull AP, page 35. 

3 . Skull (occiput) semiaxial (Towne's projection), page 36. 

4. Skull lateral, page 37. 

SINUSES, FACE, AND NOSE 

T hese examinations a re unreliable under rhc age of7 years 

Patient sitting 

5. Sinu es and face semiaxial, or nose PA, page 38. 

6 . Sinuses and f.:1ce PA, page 39. 

7 . Sinuses, face, or nose lateral, page 40. 

Patient lying down, unable to sit 

Si nu es face, or nose AP - use Skull AP (1 1 EAD 2, page 35) 

Sinuses, face, or nose lateral - use Skull lateral (HEAD 4 , page 37) 

MANDIBLE 

Patient sitting 

8. Mandible PA, page 4 1. 

9. Mandible oblique lateral, page 42. 

Patient lying down, unable to sit 

I 0. Mandible AP, page 43. 

11. M andible oblique lateral, page 44. 
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HEAD 1 

SKULL PA Prone- vertical beam angled 20° as shown BASIC 

Never use when there is a possibility that the facial bones may be fractured or when the 
patient is unconscious. Use HEAD 3 instead. 

Cassette speed 
Cassetre with screen-film combination, 
nominal speed 200/400 in the cassene holder 

Cassette size 
24x30 cm (10x12 inches) 
Use a Right or Left marker 

Exposure 
values 

m As 

70 kV " blue" system " green" system 
200 400 

Average 100 50 

Range 63-125 32-63 

1. Bring in the patient, put the cassene in the 
cassette holder. Collimate to the format. 

2. Remove dentures, earcl ips, hairgrips, or 
anything from the hair. Mamess for me body. 
Place hands under the chest. Place the fore
head and rhe nose on the stretcher-table. 

3. Cenrer and collimate further, if possible. 

4. Expose. 

I 
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HEAD 2 

SKULL AP Supine- vertical beam angled 20° as shown ADDITIONAL 

Use when the patient cannot be X-rayed in a prone position. 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (10xl2 inches) 
Use a Right or l eft marker 

Exposure 
values 

70 kV 
"blue" system 

200 

Average 100 

Range 63- 125 

m As 

"green" system 
400 

50 

32-63 

I. Bring in the patient, put the cassette in the 
cassette holder. Coll imate to the format. 

2. Remove denntres, earclips, hairgrips, or any
thing from the hair. 

3. Mattress. The patient's head should lie flat 
raised on a thin radiolucent (e.g.foam rubber) 
pad. Do not use a pillow. 

4. Cenrer to rhe root of rhe nose berween the 
eyes. Collimate further, if possible. 

5. Expose. 
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HEAD 3 

SKULL (OCCIPUT) SEMIAXIAL (TOWNE'S PROJECTION) Supine- vertical beam 

angled 30° as shown ADDITIONAL 

Cassette speed 
Casseue with screen-film combination, 
nominal speed 200/400 in the cassene holder 

Cassette size 
24x30 cm (I Ox 12 inches) 
Use a Right or Lefr marker 

Exposure 
values 

70 kV "blue" system 
200 

Average 80 

Range 63- 100 -

m As 

"green" system 
400 

-
40 

-
32-50 

I. Bring in the parienc, pur the cassette in the 
cassette holder. Collimate ro rhe format. 

2. Remove dentures, carclips, hairgrip!>, or any
thing from rhe hair. 

3. Manress. The patient's head should lie 
Aat raised on a thin radiolucent (e.g. foam 
rubber) pad. Do not use a regular pillow. 

4. Ccnter ro rhe rop of rhe head 7- 8 cm from 
rhe root of the nose. 

5. Collimate furrher, if possible. 

6. Expose. 

36 THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 



HEAD 4 

SKULL LATERAL Supine - horizontal beam BASIC 

Cassette speed 
Cassette with scrccn-nlm combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (10xl2 inches) 
Use a Right or Left marker to denote which side 
of the head that is close ro the cassene 

Exposure 
m As 

values 

70 kV "blue" system "green" system 
200 400 

Average 32 16 

Range 25-40 12.5-20 

1. Bring in the patiem, pur rhe cassene in the 
cassene holder. Coll imate ro the format. 

2. Remove dentures, earclips, hairgrips, or any
thing from the hair. 

3. Mattress. The patient's head should lie 
flat raised on a thin radiolucent (e.g. foam 
rubber) pad. Do not use a regular pillow. 

4. The line from rhe omer corner of rhe eye ro 
rhe car opening shall be at right angle to the 
examination table. 

5. Cenrer as shown. 
Collimate further, if possible. 

6. Expose. 

r .., 
r .., .., 

.., .., 

Vertical ear- eye line 

Front and back of skull must be visible 
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HEAD 5 

SINUSES and FACE SEMIAXIAL or NOSE PA Sitting erect BASIC 

If the patient is unable to sit, use the supine position (HEAD 3). 
Use this view when only one view of the sinuses is requested. 
Under the age of 7 years x-ray of the sinuses is unreliable for infection. 

Cassette speed 
Casserre with screen-film combination, 
nominal speed 200/400 in the cassene holder 

Cassette size 
l8x24 cm (8xl0 inches) for sinus 
24x30 cm (10xl2 inches) for face 
Use a Right or Left marker 

Exposure 
m As 

values 

80 kV 
"blue" system "green" system 

200 400/450 

Average 63 25 

Range 50- 80 20- 32 

45°-line- ear opening t o lateral corner 
of the eye 

Hor izontal line - ear opening to mouth 

1. Bring in the patiem, put the cassette in the 
cassette holder. Coll imate to the format. 

2. Remove dentures, hairgrips, or anything from 
the hair. 

3. Position the patient. Tell the patient to open 
the mouth as widely as possible and place 
the chin against the cassette holder. Tilt the 
patient's head back 45°. 

4 . Cenrer as shown. 
Collimate further, if possible. 

5. Expose. 
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HEAD 6 

SINUSES and FACE PA Sitting erect BASIC (face) ADDITIONAL (sinuses) 

If ONLY ONE VIEW of the sinuses is requested by the doctor, use HEAD 5 

Cassette speed 
Cassene with screen-Fi lm combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
18x24 cm {8x I 0 inches) for sinus 
24x30 cm ( I Ox 12 inches) for face 
Use a Right or Left marker 

Exposure 
m As 

values 

80 kV 
"blue" system "green" system 

200 400/450 
·-

Average 50 20 

Range 40-63 16-25 

Horisontal line between the lower 
bony edge of the eye and the ear 

1. Bring in the palient, put the cassette in the 
cassene holder. Collimate to the format. 

2. Remove dentures, hairgrips, or anything from 
rhe hair. 

3. Position the patient. The line between rhe 
lower bony edge of the eye and the ear open
ing must be at a right angle eo the cassette 
holder. 

4. Center corresponding eo the root of the nose 
between the eyes. 
Collimate furrhe r, if possible. 

5. Expose. 

\ 

\ 

r 
rr 
r 

L 
LL 
L 
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HEAD 7 

SINUSES, FACE or NOSE LATERAL Sitting erect 

BASIC (nose) ADDITIONAL (sinuses and face) 

If the patient is unable to sit. use the supine position (HEAD 4). 
Do not use for children under 7 years of age, except for trauma or suspected tumors. 

C assette speed 
Cassette with screen-film combination, nominal 
speed I 00/200/400 in the cassette holder 

C assette size 
18x24 cm (8x 10 inches) for sinus 
24x30 cm (10xl2 inches) for face 

Exposure 
m As 

values 

80 kV 
"blue" system "green" system 

200 400/450 
-

Average 12.5 5 

Nose 53 kV 
"blue" system "green" system 

200 100/63 

Average 4 8 

1. Bring in the pariem, put the cassette in Lhe 
cassette holder. Collimate to the formar. 

2. Remove dentures, earclips, hairgrips, or any
thing from the hair. 

3. Position rhe right side of the patient's head 
next to the casscrre holder. 

4. Cemer as shown. 
Collimate further, if possible. 

5. Expose. 

r 
r 

L 
L 

r 
r r 

r 

-, 
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MANDIBLE PA Sitting erect BASIC 

Cassette speed 
Cassette with screen-film combinacion, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (10xl2 inches) 
Use a Right or Left marker 

Exposure "blue" system 
values 200 

70 kV 63 mAs 

"green" system 
400 

32 mAs 

HEAD 8 

1. Bring in the patient, put the cassette in the 
cassette holder. Collimate to the format. 

2. Rcm.ove dentures, hairgrips, or anything from 
the hair. 

3. Tell the patient to open the mouth as widely 
as possible and place rhc forehead and nose 
against the cassene holder. The line from the 
outer corner of rhe eye to the ear opening 
shall be at right angle to rhe cassette holder. 

4. Cenrer as shown. 
Collimate further, if possible. 

5. Expose. 
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HEAD 9 

MANDIBLE OBLIQUE LATERAL Sitting erect (right or left)- horizontal beam 

angled 15° as shown BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
l 8x24 cm (8x 10 inches) 
Use a Right or Left marker 

Exposure "blue" system 
values 200 

70 kV 12.5 mAs 

"green" system 
400 

6.3 mAs 

l. Bring in the patient, put the cassette in the 
cassette holder. Collimate eo the formar. 

2. Remove dentures, hairgrips, or anything from 
the hair. 

3. Angle the X-ray tube 15° as shown. 

4 . Ask the patient eo sir with the side of rhc head 
eo be X-rayed nearest ro the cassette holder. 
(Right side shown). 

5. Tilt the head inwards 15° as shown, so chat 
the head and shoulder rest against the cassette 
holder. 

6 . Ccmer as shown. 
Collimate further, if possible. 

7 . Expose. 

r 

L 

r 
r r 

r 

L 
L 

L 

L 
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HEAD 10 

MANDIBLE AP Supine- vertical beam angled 30° as shown ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (10xl2 inches) 
Use a Right or Left marker 

Exposure " b lue" system 
values 200 

70 kV 63 mAs 

" green" system 
400 

32 mAs 

1. Bring in the patient, put the cassette in the 
cassette holder. Collimate to the format. 

2. Remove dentures, hairgrips, or anything from 
the hair. 

3. Tell the patient to open the mouth as widely 
as possible. If the patient is unable to keep the 
momh open place a wedge of soft wood or 
cork berween upper and lower row of teeth or 
gums. The line berween the lower bony edge 
of the eye and the ear opening must be at a 
right angle to the the examination table. 

4. Cenrer as shown. 
Collimate furrher, if possible. 

5. Expose. Remove wedge of cork. 
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HEAD 11 

MANDIBLE OBLIQUE LATERAL Lying on the side (right or left)- vertical beam 

angled 15° as shown ADDITIONA L 

Cassette speed 
Casserre with screen-film combination. 
nominal speed 200/400 in the cassene holder 

Cassette size 
18x24 cm (8x I 0 inches) 
Use a Right or Left marker 

posure "blue" system 
values 200 

70 kV 12.5 mAs 

"green" system 
400 

6.3 mAs 

I. Bring in the pariem, pur che cassene in the 
casserre holder. Collimate co rhe format. 

2. Remove dentures, hairgrips, earrings, or 
anything from the hair. 

3. Angle the X-ray tube 15° as shown. 

4 . Position the patienr with the side co be X
rayed nearest ro the table. (Right side shown). 

5. Tile rhe patient's head 15° as shown. 

6 . Cenrer as shown. 
Collimate further, if possible. 

7. Expose. 
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CHAPTER 6 

Spine 

CERVICAL SPINE 

Patients able to sit 

1. Cervical spine PA, page 46. 

2. Cervical spine lateral, page 47. 

3. Cervical spine oblique, page 48. 

Patients lying down, unable to s it 

4. Cervical spine AP- after injury, page 49. 

5. Cervical spine lateral- after injury, page 50. 

6. Odontoid process AP - first and second cervical vertebrae, page 51 . 

CERVICOTHORACIC REGION 

7. Cervico-thoracic region lateral, page 52. 
When the patient has been injured, keep the patient lying on her/h is back 

THORACIC SPINE 

8. Thoracic spine AP, page 53. 

9. Thoracic spine lateral, page 54. 

LUMBOSACRAL SPINE 

10. Lumbar spine AP, page 55. 

l l. Lumbar spine lateral, page 56. 

12. Lumbar spine lateral- after injury, page 57. 
Use ONLY after injury 

l3 . Sacrum AP - lumbosacral junction and sacroiliac joints, page 58. 

14. Lumbosacral junction lateral, page 59. 

SPINE 
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SPINE 1 

CERVICAL SPINE PA (or AP) Sitting erect BASIC 

After injury, see SPINE 4 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in che cassette holder 

Cassette size 
18x24 cm (8x 10 inches) 
Use a Right or Left marker 

Exposure 
values 

70 kV "blue" system 
200 

Average 25 

Range 20-50 
'-

m As 

"green" system 
400 

12.5 

10-25 

Jaw 

Back of the skull 

1. Bring in the patient, put the cassene in the 
casserre holder. Collimate ro the fo rmat. 

2. Remove necklace, hairgrips and anything else 
from the hair. 

3. Tell the patient to place rhe chin against the 
casset re holder. The knob ar the back of the 
head should be level with rhe chin (lower 
jaw). 

4. Cenrer and collimate further, if possible. 
Tell the patient to stop breathing. 

5. Expose. Tell the patient ro breathe normally. 

r 
r 

r 
r r 

r 
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SPINE 2 

CERVICAL SPINE LATERAL Sitting erect BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in rhe cassette holder 

Cassette size 
18x24 cm (8x 10 inches) 

Exposure 
m As 

values 

70 kV "blue" system "green" system 
200 400 

Average 25 12.5 

Range 20-50 10-25 

l. Bring in rhe pariem, pur the cassene in rhe 
cassene holder. Collimate to the format. 

2. Remove necklace, hairgrips and earclips and 
anything else from the hair. 

3. Position the patient with the shoulder against 
the cassene holder. The shoulders as low as 
possible with the arms against the sides. Tf the 
patient is not injured put a 1 kg (2 lb) weight 
(not more) in each hand. 

4 . Cenrer and collimate further, if possible. 
Tell the patiem to stop breathing. 

5. Expose. Tell rhe patient to breathe normaJly. 

r 
r 

L 
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SPINE 3 

CERVICAL SPINE OBLIQUE Sitting erect ADDITIONAL 

Do not use for children 

Cassette speed 
Cassene with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
l8x24 cm (8x10 inches) 
Use a Right and Left marker 

Exposure 
values 

70 kV 
"blue" system 

200 

Average 25 

Range 20-50 

m As 

"green" system 
400 

12.5 

10-25 

1. Bring in the patient, put the cassette in the 
cassette holder. Collimate to rhe formar. 

2 . Remove necklace, hairgrips, earclips and any
thing else from the hair. 

3 . Position the patient. Rotate rhe patiem so 
char he is sitting at a 45° angle ro the cassette 
holder. 

4. Ccnter and collimate further, if possible. 
Tell the patient ro stop breathing. 

5. Expose. Tell the parienr to breathe normally. 

6. Turn the pacienr and repeat for rhe other 
oblique view. 
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SPINE 4 

CERVICAL SPINE AP Supine- vertical beam angled 15° as shown ADDITIONAL 

Use after injury 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in rhe cassette holder 

Cassette size 
24x30 cm ( 1 Ox 12 inches) 
18x24 cm (8x 10 inches) for a child 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" syst em 

200 400 

Average 25 12.5 

Range 20-50 10- 25 

1. Bring in the patient, pur the cassette in the 
cassette holder. Collimate ro the format. 
Angle the tube cassette holder arm. 

2. Remove necklace, hairgrips and anything else 
from the hair. 

3. Position the patient. Center and collimate 
further, if possible. Tell the patient ro stop 
breathing if possible. 

4. Expose. Tell the patient ro breathe normally. 
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SPINE 5 

CERVICAL SPINE LATERAL Supine - horizontal beam ADDITIONAL 

Use after injury 

IF A NECK FRACTURE IS SUSPECTED, 
THE HEAD SHOULD NOT BE LIFTED 
ONTO A PAD BY THE OPERATOR 
WITHOUT THE DOCTOR'S PERMISSION. 

Cassette speed 

Casserre with screen-film combination, 
nominal speed 200/400 in the casserre holder 

Cassette size 

24x30 cm (1 Oxl2 inches) 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average 25 12.5 

Range 16-63 8-32 

l. Bring in rhe parienr, put the cassette in the 
cassette holder. Collimate ro the formar. 

2. Remove necklace, hairgrips, earclips and any
thing else from the hair. 

3. The head could be supported by a pad. The 
head should be in the position, which is the 
least painful for the patient. If possible, an 
accompanying person (wearing a lead apron 
and lead gloves) may pull the arms down
wards, ro lower the shoulders. 

4. Centcr and collimate further, if possible. 
Tell the patient to stop breathing. 

5. Expose. Tell the patient to breathe normally. 
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SPINE 6 

ODONTOID PROCESS AP Supine - vertical beam angled 10° as shown ADDITIONAL 

First and second cervical vertebrae through the open mouth 

Cassette speed 
Cassette with screen- film combination, 
nominal speed 200/400 in the cassette holder 

Cassette siz.e 
18x24 cm (8xl0 inches) 
Use a Right or Left marker 

Exposure 
values 

m As 

70 kV 
"blue" system "green" system 

200 400 
Average 40 20 -
Range 20-80 12.5-32 

I. Bring in the patient, put the cassette in the 
cassette holder. Col limate to rhe format. 

2. Remove dentures, hairgrips and anything 
from the hair. 

3. Tell the patient ro open the mouth as widely 
as possible. Jr the patient is unable to keep 
the mouth open, place a wedge of soft wood 
or cork between the upper and lower row or 
teeth or gums. 

4. Center as shown. 
Collimate further, if po~~ible. 
Tell the patient to stop breathing. 

5. Expose. Tell the patient to breathe normally. 

6. Remove the wedge of cork. 
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SPINE 7 

CERVICOTHORACIC REGION LATERAL Sitting erect ADDITIONAL 

Also possible lying on one side. Seldom needed below the age of 16 years. 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (1 Ox 12 inches) 

Exposure 
m As 

values 

80kV 
" blue" syst em "green" system 

200 400/450 

Average 100 50 

Range 50-160 25- 80 

1. Bring in the patient, pur the cassette in the 
casseue holder. Collimate to the format. 

2. Position the patient with the arm close to the 
cassette holder elevated following the d irec
tion of the cervical spine. T he other shoulder 
should be as low as possible. 

3. Cemer and coll imate further, if possible. 
Tell the patient eo stop breathing. 

4 . Expose. Tell the patient to breathe normally. 

r 
r 

L 
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THORACIC SPINE AP Supine BASIC 

Cassette speed 
Cassene with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
18x43 cm (7x 17 inches) 
Use a Right or Left marker 

Exposure 
values 

70 kV "blue" system 
200 

Average 80 

Range 63- 200 

m As 

"green" system 
400 

40 

32-100 

SPINE 8 

I. Bring in the pari en t, put the casscne in the 
cassette holder. Collimate to the format. 

2. Position the patient. 

3. Cencer and coUimace further, if possible. 
Tell the patient eo srop breaching. 

4. Expose. Tell the patient to breathe normally. 
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SPINE 9 

THORACIC SPINE LATERAL Lying on the left (or right side) BASIC 

Cassette speed 
Cassene wirh screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
l 8x43 cm (7xl7 inches) or 20x40 cm 

Exposure 
m As 

values 

70 kV "blue" system " green" syst em 
200 400 

Average 160 80 

Range 40-200 32- 160 

1. Bring in the patient, put the cassene in the 
cassette holder. Collimate to the format. 

2 . Position the patiem. Bend the knees ro sta
bilize the body. The long axis of the spine 
should be horizontal. 

4 . Center and collimate further, if possible. 

3. Expose while the patient is breathing as usual. 
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SPINE 10 

LUMBAR SPINE AP (or PA) Supine (or prone) BASIC 

AFTER lNJURY- 00 NOT TURN TH E 
PATIENT OVER. X-RAY IN ElT HERAP OR 
PA POSITION WITH AS LITTLE MOVE
MENT AS POSSIBLE. 

Cassette speed 
Cassene with screen-film combination, 
nominal speed 200/400 in the cassene holder 

Cassette size 
18x43 cm (7x17 inches) 
Use a Right o r Left marker 

Exposure 
values 

70 kV 
"blue" system 

200 

Average 100 

Range 50-160 

m As 

"green" system 
400 

50 

25- 80 

l. Bring in the paticnr, put the cassette in the 
cassene holder. Collimate to the format. 

2. Position the patient. THE PAT IENT'S 
KNEES SHOULD BE BENT SO THAT 
THE PATIENT'S BACK IS FLAT ON 
THE TABLE. 

3. Center and coll imate further, if possible. 
Tell the patient ro stop breathing. 

4 . Expose. Tell the patient to breathe normally. 
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SPINE 11 

LUMBAR SPINE LATERAL Lying on the left (or right) side BASIC 

If a fracture is suspected, use SPINE 12 

Cassette speed 

Cassene wirh screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
18x43 cm (7x 17 inches) or 20x40 cm 

Exposure 
mAs average (range) 

values 

kV 
"blue" system "green" system 

200 400/450/500 

80 - 1 00 (50-200) 

90 160 (1 00-250) (160-250) 

120 (125-250) -

~I 

1. Bring in the patient, put the cassene in rhe 
cassette holder. Collimate to rhe format. 

2. Position the patient. Bend the knees to stabi
lize the body. Center and collimate further, if 
possible. 

3 . Tell the patient to breath in, then our, and 
then stop breathing. Expose. 

4 . Tell rhe patient ro breathe normally. 

56 THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 



SPINE 12 

LUMBAR SPINE LATERAL- after injury Supine- horizontal beam ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in rhe cassette holder 

Cassette size 
l8x43 cm (7xl7 inches) or 20x40 cm 

Exposure 
mAs average (range) 

values 

kV "blue" system "green" system 
200 400/450/500 

80 - 1 00 (50-200) 

90 160 (1 00-250) (160-250) 

120 (125-250) -

l. Bring in the patient, put the cassette in the 
cassette holder. Collimate to the format. 

2. Position the patient. Center and collimate 
further, if possible. Tell the patient tO stOp 
breathing. 

3. Expose. Tell the patient to breathe normally. 
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SPINE 13 

SACRUM AP: Lumbosacral junction and sacroiliac joints 

Supine - vertical beam angled 15° as shown BASIC 

Do not use for children 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassene holder 

Cassette size 
24x30 cm (10xl 2 inches) 
Use a Right or Left marker 

Exposure 
values 

m As 

70 kV "blue" system "green" system 
200 400 

Average 125 63 

Range 80-250 40-125 -

1. Bring in the patient, pur the casscne in the 
cassenc holder. Collimate ro the fo rmar. 

2. Angle rhe [Ube cassette holder arm. 

3. Position the patient. Cenrer 3 cm above the 
symphysis and collimate further, if possible. 

4 . Expose wh ile the patient is breathing as usual. 
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SPINE 14 

LUMBOSACRAL JUNCTION LATERAL lying on the left (or right) side BASIC 

Do not use for children 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (1 Ox 12 inches) 

Exposure mAs average (range) 
values 

kV 
"blue" system "green" system 

200 400/500 

90 (100-250) 125 (50-250) 

120 125 (125-250) (125-160) 

I I 

1. Bring in the patient, put the cassette in rhe 
cassette holder. Collimate to the format. 

2. Position the pariem. Bend the knees eo stabi
lize the body. Support with a pad under the 
waist. Cencer 3 cm below the iliac crest and 
collimate further, if possible. 

3. Tell the patient eo stop breathing. Expose. 

4. Tell the patient ro breathe normally. 
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CHA PTER 7 

Arm 

CLAVICLE 

1. C lavicle AP - rwo angled views, page 62. 

SCAPULA 

2. Scapula AP, page 63. 

3. Scapula lateral, page 64. 

SHOULDER JOINT 

X-rays of the shoulder joint are taken with the patient lying down, unless there is pain. 

4 . Shoulder AP- two views taken with different rotation of the arm, page 65. 

5. Shoulder AP - acromioclavicular joint, page 66. 
6 Shoulder axial, page 67. 

Patient with the arm in pain (after injury) 

7. Shoulder AP, page 68. 

8. Shoulder lateral, page 69. 

HUMERUS 

X-rays of the humerus are taken with the patient lying down, unless there is pain 

9. Humerus AP and lateral - rwo views taken with different rotation of the arm, page 70. 

Patient with the arm in pain (after injury) 

10. Humerus AT~ page 7 L 

11. Humerus lateral, page 72. 

ELBOW 

12. Elbow AP, page 73. 

13. Elbow lateral, page 74. 

14. Elbow semiflexed- after injury, rwo views to be taken, page 75. 

FOREARM 

15. Forearm PA- after injury, page 76. 

16. Forearm lateral- after injury, page 77. 

WRIST 

17. Wrist PA and additional view in ulnar deviation , page 78. 

18. Wrist lateral, page 79. 

19. Scaphoid- after injury, page 80. 

HAND 

20. Hand PA and additional rwo oblique views, page 81. 

2 1. T humb AI~ page 82. 

22. T humb lateral, page 83. 

23. Single finger lateral, page 84. 
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ARM 1 

CLAVICLE AP Supine - vertical beam angulated +20° and -20° as shown BASIC 

Two views 

Cassette speed 
Cassette with screen~film combination, 
nominal speed 200/400 in the casserre holder 
For a CHILD, casserre on rhc rable 

Cassette size 
24x30 cm (10xl2 inches) 
18x24 cm (8x 10 inches) for a child 
Use a Right or Lefr marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average 25 12.5 

Range 20-50 10-25 

Child 53 kV 
"blue" system "green" system 

200 400/250 

Average 6.3 5 

I. Bring in rhe patient, pur rhe cassette in rhe 
cassene holder or on rhe table (for a child). 
Collimate ro the format. 

2. Angle the rube cassette holder arm. 

3. Position the paricm. Cencer and collimate 
further, if possible. 

4. Expose. 

5. C hange cassette and angle, expose again. 

Center point: mid clavicle 

X-ray with angulation as shown 

X-ray with the opposite angulation 
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SCAPULA AP Supine BASIC 

If the patient is in pain, use ARM 7 

Cassette speed 
Cassette with screen-film combination , 
nominal speed 200/400 in the cassene holder 

For a CHILD, cassette on the table 

Cassette size 
24x30 cm (1 Ox 12 inches) 
18x24 cm (8x 10 inches) for a child 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average 25 12.5 

Range 20-50 10-25 

Child 53 kV 
"blue" system "green" system 

200 400/250 

Average 6.3 5 

ARM 2 

I. Bring in the patient, pur the cassette in the 
cassette holder. Collimate ro the format. 

2. Position the patient. Use a pillow under rhe 
orher shoulder. Ccnrer and collimate further, 
if possible. 

3. Expose. 
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ARM 3 

SCAPULA LATERAL Sitting erect BASIC 

Do not use for chi ldren under 10 years of age 

Cassette speed 
Cassette wich screen-film combination, 
nominal speed 200/400 in rhe cassette holder 

Cassette size 
24x30 cm (I Ox 12 inches) 
Use a Right or Lefr ma rker 

Exposure 
values 

m As 

70 kV 
"blue" system "green" system 

Average 

~ 

Range 

200 

50 

40- 125 

.., .., .., .., 

Alternative position 

400 

25 

20-64 -

.., 
.., 

1. Bring in che patient, put the cassette in the 
casseue holder. Collimate to the format. 

2. Position the patient. Unless the patient is in 
pain raise the arm with the han d behind the 
head. See alternative position with rhe arm 
down, when it is painful. Cemer and colli
mate funher, if possible. 

3. Expose. 
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ARM4 

SHOULDER AP - two views Supine - vertical beam angled 10° as shown BASIC 

Cassette speed 
Cassette with screen-fi lm combination, 
nominal speed 200/400 in the cassette holder 

For a C H lLD. cassette on the table (one view) 

Cassette size 
24x30 cm (lOx 12 inche~) 
18x24 cm (8x I 0 inches) for a child 

Use a Right or Left marker 

Exposure m As 
values 

70 kV 
"blue" system "green" system 

200 400 

Average 12.5 6.3 

Range 10-25 5-12.5 

Child 53 kV 
"blue" system "green" system 

200 400/250 -
Average 4 3.2 

Palm of hand facing down 

I. Bring in the patient, pur the cassette in the 
cassette holder or on rhe rable (for a child). 
Collimate to Lhe formaL 

2. Position the pariem. 
a. Place a large pillow under the shoulder not 

to be examined. 
b. Turn the patienc so char the shoulder to be 

X-rayed lies Aar on the rable. 
c. Rorare the arm outwards so that the palm 

of the hand faces upwards. 

3. Cenrer and collimate furrher, if possible. 

4. Expose and change cassette. 

5. Rotate the arm inwards so rhar the palm of 
the hand faces downwards. Expose 

INFANTS and SMALL C l IILDREN lie supine 
on the cassetre on lOp of the table. Either view only. 

Palm of hand facing up 
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ARM 5 

SHOULDER AP Supine ADDITIONAL 

Upper arm away from body-acromioclavicular joint 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 
For a CHfLD, cassette on the table (one view) 

Cassette size 
18x24 cm (8x 10 inches) 
Use a Right or Left marker 

Exposure 
mAs (average) 

values 

kV "blue" system "green" system 
200 400/250 

Adult 70 12.5 6.3 

Child 53 4 3.2 

1. Bring in the patient, put the cassette in the 
cassene holder or on the table (for a child). 
Collimate to rhe format. 

2. Position the patient. Bend the upper arm 
away from body. 

3. Center and collimate further, if possible. 

4. Expose. 

INFANTS and SMALL CHILDREN lie supine 
on the cassette on top of the table. 
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SHOULDER AXIAL A DDITIONAL 

Cassette speed 
Cassene with screen-film combination, 
nominal speed 100/200 o n cop of a firm supporr 
( I 2-1 5 cm high) on dae cassette holder. 

Cassette size 
18x24 cm (8x 10 inches) 
Use a Right or l eft marker 

Exposure 
values 

m As 

53 kV "blue" system "green" system 
200 100/63 -

Average 10 25 

ARM 6 

I . Bring in the patient, put the cassette on top 
of a firm sup pore ( 12- 1 5 cm high) on the cas
sette holder. Collimale to the format. 

2. Position the patient. Bend the upper arm 
away from body. 

3. Cemer and colli mate further, if possible. 

4. Expose. 
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ARM 7 

SHOULDER AP Sitting erect ADDITIONAL 

After injury 

Cassette speed 
Casseue with screen-film combination, 
nominal .)peed 200/400 in che cassene hold<.:r 

Cassette size 
24x30 cm (1 Ox 12 inches) 
Use a Right or Left marker 

Exposure 
values 

70 kV 
" blue" system 

200 

Average 12.5 

Range 10-32 

m As 

"green" system 
400 -
6.3 

5-1 6 

1. Bring in the patiem, put the cassene in the 
cassette holder. Collimate ro the format. 

2. Position the patienc. T he patients forearm 
should be at right angles to the cassetle 
holder, poinring straight towards che x~ray 
tube. 

3. Cencer and collimate further, if possible. 

4. Expose. 

r 
r 

r 
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ARM8 

SHOULDER LATERAL - after injury Sitting erect ADDITIONAL 

Cassette speed 
Cassene with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (I Ox 12 inches) 
Use a Right or Left marker 

Exposure 
values 

70 kV "blue" system 
200 

Average 32 

Range 20-50 

m As 

" g reen" syst em 
400 

16 

10- 25 

1. Bring in the patient, put the cassette .in the 
cassenc holder. Collimate to the format. 

2. Position rhe pacienr. The patients forearm 
should be close to the cassette holder. 

3. Cenrer and collimate furrher, if possible. 

4. Expose. 
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ARM 9 

HUMERUS AP and LATERAL- no injury Supine BASIC 

Two views 

Cassette speed 
Cassetre with screen-fi lm combination, 
nominal speed 200/400 on the table 

Cassette size 
18x43 cm {7x 17 inches) or 20x40 cm 
Use a Right or l eft marker 

Exposure 
m As 

values 

70 kV 
"blue" syst em "green" system 

200 400 

Average 12.5 6.3 

Range 8- 16 4-8 

Palm of hand facing up 

1. Bring in the patient, put the casserre on the 
table. Collimate to the formaL 

2. Position the pat ient. Rotate the arm ourwards 
so that the palm of the hand faces upwards. 

3. Cenrer and collimate further, if possible. 

4 . Expose 

6 . C hange cassette. 

7 . Rotate the ann inwards so that the palm of 
the hand faces downwards. 

8. Expose. 

Palm of hand facing down 
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ARM 10 

HUMERUS AP- after injury Sitting erect ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
l8x43 cm (7x17 inches) or 20x40 cm 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average 12.5 6.3 

Range 8- 16 4-8 

1. Bring in the patient, put the cassette in the 
cassette holder. Collimate to the format. 

2. Position the patient. The patiems forearm 
should be ar right angles eo the cassecre 
holder, pointing straight towards the x-ray 
tube. 

3. Center and collimate further, if possible. 

4. Expose. 

r 
r 

L 

THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 71 



ARM 11 

HUMERUS LATERAL - after injury Sitting erect ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the casserte holder 

Cassette size 
18x43 cm (7x 17 inches) or 20x40 cm 
Use a Right or l eft marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average 25 12.5 

Range 20-40 10-20 

J. Bring in rhe patienr, pur the cassette in the 
cassette holder. Collimate to the format. 

2. Position the patient. The patients forearm 
should be close to the cassette holder. 

3. Ccnter and collimate further, if possible. 

4. Expose. 
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ARM 12 

ELBOW AP Sitting, with the arm in supination BASIC 

Cassette speed 
Cassecre with screen-film combination, 
nominal speed 50/100 on rhc casserre holder 

Cassette size 
18x24 cm (8x I 0 inches) 
Hair the ca!>~crrc may be covered by a lead sheet 
as shown in ARM 22. 
Use a Right or Lefr marker 

Exposure 
m As 

values 

53 kV 
"blue" system "green" system 

50 100/63 

Average 12.5 10 -
Range 8-25 6.3- 20 

-

I . Bring in rhe pariem, pur rhe cassenc on rhc 
cas~errc holder. Collimate ro rhe for:nar. 

2. Po'iition the paticnr. The palm of d1e patients 
hand !>hould be facing up. When x-raying a 
C I ULD, if the arm is nor long enough for rhe 
elbow to reach rhe centre poinr of rhe cassene 
holder pur rhe cassette on rop of a firm sup
port (I 0 12 cm high) on the casscrrc holder. 

3. Cemer and coll imate further, if possible. 

4. Expose. 
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ARM 13 

ELBOW LATERAL Sitting, with the arm in supination BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on rhe cassette holder 

Cassette size 
18x24 cm (8x 10 inches) 
Half the cassette may be covered by a lead sheer 
as shown in ARM 22. 
Use a Right or Left marker 

Exposure 
m As 

values 

53 kV 
"blue" system "green" system 

so 100/63 

Average 20 16 

Range 12.5-25 10-20 ·-

I. Bring in the patient, pur the cassette on the 
cassette holder. Collimate ro the format. 

2. Position the p:uiem. The rhumb should be 
facing up. When x-raying a CHILD, if Lhe 
arm is not long enough for the elbow to reach 
the centre point of rhc casserce holder pur the 
cassette on top of a firm support (10-12 cm 
high) on the casscrre holder. 

3. Center and collimate further, if possible. 

4. Expose. 
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ARM 14 

ELBOW AP - after injury Semiflexed ADDITIONAL 

Sitting, with t h e arm in supination- two views 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 5011 00 on the cassette holder 

Cassette size 
18x24 cm (8x 10 inches) 
Half the cassetre may be covered by a lead sheet 
as shown in ARM 22. 
Use a Righr or Left marker 

Exposure 
m As 

values 

53 kV 
"blue" system "green" system 

so 100/63 

Average 20 16 

Range 12.5-25 10-20 

Upper arm parallel to the cassette ho lde r 

1. Bring in the patiem, pur rhe cassette on rhe 
cassene holder. Collimate to the fo rmat. 

2. Position rhe patient. T he palm of the patients 
hand should (if possible) be facing up. When 
x-raying a CHILD, if the arm is not long 
enough for the elbow to reach rhe centre 
poim of the cassetre holder put the cassette on 
rap of a firm support (10- 12 cm high) on the 
cassette holder. 

3. Centcr and coll imate fu rther, if possible. 

4 . Expose. 

5. Change cassette and take the other view. 

Lower arm parallel to the cassette holder 
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ARM 15 

FOREARM PA- after injury Sitting - with the arm in supination BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on the cassen:e holder. 
If rhe arm is in plaster, nominal speed 200/400. 

Cassette size 
24x30 (1 Ox 12 inches) 
18x24 cm (8x10 inches) for a child 
Use a Right or Left marker 

Exposure 
m As 

values 

53 kV 
"blue" system "green" system 

50 100/63 

Average 12.5 10 

Range 8-20 6.3- 16 

In plaster "blue" system "green" system 
60 kV 200 400/320 

Average 6.3 4 

1. Bring in rhe patienr, pur rhe cassette on the 
cassette holder. Collimate to rhe format. 

2. Position the patient. The palm of the patienrs 
hand should be facing down, the elbow benr 
at right angle as shown and the upper arm 
parallel ro the cassene holder. 

3 . Center and collimate further, if possible. 

4. Expose. 

r 
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ARM 16 

FOREARM LATERAL - after injury Standing or sitting BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on the cassette holder. 
l f the arm is in plaster, nominal speed 200/400. 

Cassette size 
24x30 (1 Ox 12 inches) 
18x24 cm (8x 10 inches) for a ch ild 
Use a Right or Leh marker 

Exposure 
m As 

values 

53 kV 
"blue" system "green" system 

50 100/63 

Average 12.5 10 

Range 8-20 6.3- 16 

In plaster " blue" system "green" system 
60 kV 200 400/320 

Average 6.3 4 

I. Bring in the patienL, put the cassette on the 
cassette holder. Collimate to rhe format. 

2. Position the patient. Standing or sitting 
(whichever is more comfortable for the 
patient). The thumb shou ld be uppermost. 

3 . Cemer and collimate further, if possible. 

4. Expose. 
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ARM 17 

WRIST PA Sitting -with hand turned as shown 

Ulnar deviation ADDITIONAL 

BASIC 

Cassette sp eed 
Cassette with screen-film combination, 
nominal speed 50/100 on the cassette holder 

Cassette size 
18x24 cm (8x 10 inches) 
Half the cassette may be covered by a lead sheer 
as shown in ARM 22. 
Use a Righr or Left marker 

Exposure 
m As 

values 

53 kV 
" blue" system "green" system 

50 100/63 

Average 8 6.3 

Range 5-16 4-1 2.5 

BASIC 

Ulnar deviation ADDITIONAL 

1. Bring in the patient, put rhe cassette on the 
cassette holder. Collimate ro the format. 

2. Position the patient. The palm of rhe patients 
hand facing down. 

3. Cenrer and collimate further, if possible. 

4. Expose. 

5. On rhe request of rhe doctor, change cassette 
and position as shown for ulnar deviation and 
make a new exposure. 
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ARM 18 

WRIST LATERAL Standing or sitting BASIC 

Cassette speed 
Casserre with screen-film combination, 
nominal speed 50/100 on the cassette holder. 

Cassette size 
18x24 cm (8x 10 inchc~) 
Half the casserrc may be covered by a lead sheet 
as shown in AR..\11 22. 
Use a Right or Left marker 

Exposure 
m As 

values 

53 kV 
"blue" system "green" system 

50 100/63 

Average 12.5 10 

Range 8-20 6.3- 16 

I. Bring in the paLienL, put the casscnc on the 
cassene holder. Coll imate ro the format. 

2. Position the paticnr. Standing or sicring 
(whichever is more comfonable for the 
patient). The thumb uppermosr. 

3. Cenrer and collimate furrhcr, if possible. 

4. Expose. 
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ARM 19 

SCAPHOID- after injury Sitting ADDITIONAL 

Two views 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/ 100 on the cassette holder 

Cassette size 
18x24 cm (8x 10 inches) 
Half the cassette may be covered by a lead sheer 
as shown in ARM 22. 
Use a Right or Left marker 

Exposure m As 
values 

53 kV 
"blue" system "green" system 

so 100/63 

Average 10 8 

Range 6.3-20 5- 16 

1. Bring in the patient, put the cassette on rhe 
cassene holder. Collimate tO the format. 

2. Position the patient. The palm of the hand 
with ulnar deviation, resting on a supporting 
pad, as shown. 

3. Cenrer and collimate further, if possible. 

4. Expose. 

5. Take rhe other view. 
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ARM 20 

HAND PA and OBLIQUES Sitting BASIC (PA) ADDITIONAL (obliques) 

Cassette speed 
Casscrcc wirh screen-film combination, 
nominal speed 50/ I 00 on the cassette holder 

Cassette s ize 
18x24 cm (8x 10 inches) 
Half rhe cassette may be covered by a lead sheet 
as shown in ARM 22. 
Use a Right or Lefr marker 

-
Exposure 

values 
-

46 kV 
"blue" system 

50 
-

Average 8 

Range 5- 12.5 

Basic PA 

m As 

"green" system 
100/50 

8 

5- 12.5 

Obliques 

r 

L 
L 

L 

I. Bring in rhe patient, pur rhe cassen c on rhe 
ca~serre holder. Collimate ro the formar. 

2. Position rhe patienr. The palm of the parienrs 
hand facing down. Ccnrcr and collimate 
furrher, if possible. 

3. Expose. 

4. On the request of the doctor, change cas
scne and position as shown for PA and AP 
obliques and make new exposures. 

_j 
_j 

_j 

- I 

L 
L 

L 

_j 
_j 

_j 
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ARM 21 

THUMB AP Standing BASIC 

Cassette speed 
Casserre with screen-film combination, 
nominal speed 50/100 on the cassene holder 

Cassette size 
18x24 cm (8x l 0 inches) 
Half the cassette can be used for Al~ the other 
for lateral rhumb. Proten rhe other pan of the 
cassette with a lead strip as shown in ARM 22. 
Use a Right or Left marker 

Exposure 
m As 

values 

46 kV 
"blue" system "green" system 

50 100/50 

Average 16 16 

Range 12.5-25 12.5-25 

l. Bring in the patient, put the cassette on the 
cassette holder. Collimate to rhe format. 

2. Position rhe patient. The rhumb on the cas
sette. 

3. Centcr and collimate further, if possible. 

4. Expose. 

r 

L 
L 

L 
.J 

.J 

-, 
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ARM 22 

THUMB LATERAL Sitting or standing BASIC 

C assette sp eed 
Cassene with screen-film combination, 
nominal speed 50/ 1 00 on the cassette holder 

Cassette size 
18x24 cm (8x I 0 inches) 
H alf rhe cassette can be used for AP the o ther 
for lateral thumb. Protect the other part of the 
casserre with a lead strip. 
Use a Right or Left marker 

Exposure 
m As 

values 

46 kV 
"blue" system "green" system 

50 100/50 

Average 16 16 

Range 12.5-25 12.5- 25 

1. Bring in the patient, put the cassette on the 
cassette ho lder. Collimate to the fo rmar. 

2. Position the patient. The palm of rhe patiems 
hand facing down, fingers closed. 

3. Cemer and collimate further, if possible. 

4. Expose. 

r 
r 

L 
L L 

L 
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ARM 23 

SINGLE FINGER LATERAL Sitting or standing BASIC 

Cassette speed 
Cassette wirh screen-film combination, 
nominal speed 50/ lOO on rhe casserre holder 

Cassette size 
18x24 cm (8x I 0 inches) 
Halt rhc cassette can be used for each finger. 
Protect rhe other parr of the cassette with a lead 
Strip. 

Use a Right or Left marker 

Exposure 
m As 

values 

46 kV 
"blue" system "green" system 

so 100/50 
-· 

Average 8 8 
-

Range 6.3- 12.5 6.3-12.5 

1. Bring in rhe parienr, pur the cassene on the 
cassene holder, cover half rhe casserre wirh a 
lead sheer. Collimate to rhe format. 

2. Position the patient. If possible extend rhe 
finger to be examined with a stick as shown. 

emer and collimate further, if possible. 

3. Expose. 

4. Hand (ARM 2 1) is used for AP and obliques. 

5. The rad iograph below shows separare view of 
the rh i rd fi ngc r. 

r 
r r 

r 

L 
L L 

L 
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CHAPTER 8 

Leg 

With some exceptions X-rays of the leg are taken with the patient lying supine. 

PELVIS AND HIP JOINT 

1. Pelvis AP, page 86 

2. Hip joint Al~ page 87 

3 . Hip joint lateral, page 88 

4 . Hip joint oblique lateral - if a fracture is suspected, non conventional view, page 89 

5 Hip join t lateral - if a fracture is suspected, conventionaJ view, page 90 

FEMUR 

6. Femur AP, page 91 

7. Femur lateral, page 92 

8. Femur lateral - after injury, page 93 

KNEE 

9. Knee AP, page 94 

10. Knee lateral, page 95 

1 I. Knee lateral - after injury, page 96 

12. Knee intercondylar space, page 97 

13. Patella axial, page 98 

LOWER LEG 

14. Lower leg AP, page 99 

15. Lower leg lateral, page l 00 

16. Lower leg lateral - after injury, page 10 1 

l 7.Ankle joint - internal oblique and AP, page 102 

J8.Ankle joint- lateral and external obl ique, page I 03 

FOOT 

19. Foot and toes Al~ page l 04 

20. Foot lateral, page 105 

21. Foot PA oblique, page 106 

22. Foot AP oblique, page 107 

23. Heel scmiaxial - supine, page 108 

24. Heel semiaxial - prone, page l 09 

INFANTS AND SMALL CHILDREN 

25. Pelvis and hip joints AP, page 110 

LEG 
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LEG 1 

PELVIS AP Supine BASIC 

Cassette speed 
Casserre with scrccn-fllm combination, 
nominal speed 200/400 in rhe cassecre holder 

Cassette size 
35x43 ( 14x 17 inches) 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV "blue" system "green" system 
200 400 

Average 100 50 

Range 40-200 20-100 

I. Bring in the patiem, pU£ the cassette in the 
cassette holder. Collimate to that format. 

2. Position the paricnL If the patient is 
INJURED, do not move the feeL 
If the patient is NOT INJURED, rurn the 
feet with heels apart and toes rogethcr as 
shown. 

3. Cem er 4 cm above the symphysis and 
collimate funher, if possible. 

4. Expose. 

For INFANTS and SMALL CHILDREN use 
LEG 25 
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HIP JOINT AP Supine BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (10x12 inches) 
18x24 cm (8x 10 inches) for a child 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV "blue" system "green" system 
200 400 

Average 125 63 

Range 63-250 32-125 

LEG 2 

1. Bring in rhe patient, put the cassette in the 
cassette holder. Coll imate to that format. 

2 . Position the patient. If the patient is 
INJURED, do not move the feet. 
If the patienr is NOT INJURED, turn the 
feet wi rh heels a parr and roes rogerher as 
shown. 

3. Center and collimate further, if possible. 

4. Expose. 

THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 87 



LEG 3 

HIP JOINT LATERAL Supine BASIC 

If a fracture is suspected, see LEG 4 and LEG 5 

Cassette speed 
Cassette wich screen-film combination, 
nominal speed 200/400 in rhe cassette holder 

Cassette size 
24x30 cm (I Ox 12 inches) 
Use a Righr or Left marker 

Exposure 
values 

m As 

70 kV 
" blue" system "green" system 

200 400 

Average 125 63 

Range 63-250 32-125 -

1. Bring in rhe pacienr, pur rhe cassette in Lhe 
cassette holder. Collimate ro char format. 

2. DO NOT USE IF rhe paLienr is INJURED. 
PosiLion the patient. Turn the leg and the 
patient carefully on rhe side to be x-rayed so 
rhar the leg is flat on rhe rabic. 

3. Ccnrcr and collimate further, if possible. 

4. Expose. 
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LEG 4 

HIP JOINT OBLIQUE LATERAL - if a fracture is suspected Supine ADDITIONAL 

Non-conventional lateral view 

Cassette speed 
Casserte with screen-film combination, 
nominal speed 200/400 in the cassette holder 

Cassette size 
24x30 cm (1 Ox 12 inches) 
Use a Right or l efr marker 

Exposure 
values 

80 kV 
"blue" system 

200 

Average 160 

Range 100-250 

m As 

"green" system 
400/450 

80 

50- 160 

1. Bring in the patient, put the cassenc in rhe 
cassette holder. Collimate to that format. 
This is not the conventional lateral view of 
the femoral neck. 

2. Put the patient and trolley in position, the hip 
to be examined close to the cassette holder. 

3. Angle the tube arm 25° as shown, make sure 
the lower part of the cassette holder touches 
the uolley as shown. 

4. Cenrer and collimate further, if possible. 

5. Expose. 
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LEG 5 

HIP JOINT LATERAL - if a fracture is suspected Supine ADDITIONAL 

Conventional lateral view 

Cassette speed 
Cassette wilh screen-film combination, nominal 
speed 200/400 on the cable wirh a loose grid 

Cassette s ize 
24x30 cm (I Ox 12 inches) 
Use a Right o r Left marker 

Exposure 
values 

kV 
"blue" system 

90 kV; 200 

Average 160 -
Range 100- 250 

'-----

m As 

"green" system 
80 kV; 400/450 

125 

80-200 

I. Bring in the patient. Place the patient on the 
uolley. Pur the cassette close ro the hip ro be 
examined, with the patient supporting ir. 

2. Angle rhc cube arm 30° and the cube 30° as 
shown - horizontal beam. 

3. Pul Lhe patient and trolley in position , angled 
30° as shown, the hip to be examined close ro 
the casseu e wilh 120 cm FFD. 

4. Let the patimr support the cassetre wi rh loose 
grid. 

5. Bend rhc uninjured leg and supporr ir. 
Ccnccr and collimate. 

6. Expose. 
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FEMUR AP Supine BASIC 

Cassette speed 
Cassenc with screen~film combination, 
nominal speed 200/400 in the cassette holder. 
For a C HILD, cassette on the table 

Cassette size 
18x43 cm (7x 17 inches) 
24 x30 cm ( 1 Ox 12 inches) for a child 
Use a Right or l eft marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average 50 25 

Range 32-100 16-40 

Child " blue" system " green" system 
53 kV 200 400/250 

Range 3.2-8 2.5- 6.3 

LEG 6 

1. Bring in the patient, pur rhe cassene in rhc 
cassette holder (on rhc table for a ch ild). 
Collimate eo rhe format. 

2. Posi cion rhc patient. 1 f the pari em is 
I JURED, do nor move the feet. The joint 
nearest to the injury has to be visible. 
If rhe patienr is NOT I JURED, turn rhe 
feet with heels apart and toes together as 
shown. T he hip joint and/or the knee joint 
should be visible. 

3. Center and collimate further, if possible. 

4 . Expose. 

Hip and/or knee joint should be visible 
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LEG 7 

FEMUR LATERAL Lying on the side 

After injury, see LEG 8 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder. 
For a CHILD, casserre on the table 

Cassette size 
18x43 cm (7 x 17 inches) 
24x30 cm (10xl2 inches) for a child 
Use a Right or Left marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average so 25 -
Range 32-100 16-40 

Child "blue" system "green" system 
53 kV 200 400/250 

Range 3.2-8 2.5- 6.3 

BASIC 

1. Bring in the patient, put the cassette in the 
casserte holder (on the table for a child). 
Collimate to the formar. 

2. Position the patient on rhe side ro be exam-
ined with the leg straighr. 

3. Bend the other leg as shown. 

4. Cemer and coll imate further, if possible. 

5. Expose. 

For a lateral view of the upper end of the femur 
use LEG 4 or LEG 5. 
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LEG 8 

FEMUR LATERAL - after injury Supine- horizontal beam ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 in the cassette holder. 
For a CHILD, cassene on the table 

Cassette size 
18x43 cm (7x 17 inches) 
24x30 cm (I Ox 12 inches) for a child 
Use a Right or Lcf( marker 

Exposure 
m As 

values 

70 kV 
"blue" system "green" system 

200 400 

Average so 25 

Range 32- 100 16-40 

Child "blue" system "green" system 
53 kV 200 400/250 

Range 3.2-8 2.5-6.3 

1. Bring in the patient, put the cassette in rhe 
casseu e holder (on the table for a child) . 
Collimate ro the format. 

2. Position the patient with the leg to be 
examined close to the cassette holder 
(cassene supported by a foam pad). 

3. Bend and support rhe other leg as shown. 

4. Cenrer and collimale further, if possible. 
Make sure lhe knee joinr is visible on rhe film. 

5. Expose. 

For a lateral view of rhe upper end of the femur 
use LEG 4 or LEG 5. 

Right 
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LEG 9 

KNEE AP Supine BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/ 100 on the table 

Cassette size 
18x24 cm (8xl0 inches) 
Use a Right or Left marker 

Exposure 
values 

53 kV "blue" system 
50 

Average 50 

Range 25-80 

m As 

"green" system 
100/63 

40 

20- 63 

1. Bring in the patient, put the cassette on the 
table. Collimate to chat format. 

2. Position the patient. If possible, rotate the foot 
sligh tly inwards and steady it with a sandbag. 

3. Centcr and collimate furrher, if possible. 

4. Expose. Do knee lateral (LEG 10 o r LEG ] 1) 
at the same time. 

To find small fractures ADDITIONAL 
OBLIQUE VIEWS (45° rotation) may be 
ordered by the doctor when AP and LATERAL 
views have been valued. 

94 THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 



KNEE LATERAL Lying on the side BASIC 

After injury, see LEG 11 

Cassette speed 
Casserre with screc.:n-fllm combination, 
nominal speed 501100 on the table 

Cassette size 
I 8x24 cm (8x 10 inches) 
Use a Right or Left marker 

Exposure 
values 

53 kV 
"blue" system 

so 
Average so 
Range 25-80 

m As 

"green" system 
100/63 

40 

20-63 

LEG 10 

1. Bring in rhe patient, pur rhe cassette on the 
table. Collimate ro that format. 

2. Position the patient. Place the patient on the 
side robe examined wirh slightly benr knee. 
Support with a pad under the lower leg. 
Bend rhe orher knee more and let it rest on 
the table. 

3. Cenrer and collimate further, if possible. 

4. Expose. 
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LEG 11 

KNEE LATERAL - after injury Supine- horizontal beam ADDITIONAL 

Cassette sp eed 
Cassette with screen-film combination, 
nominal speed 50/1 00 on the table 

Cassette size 
18 x24 cm (8x 10 inches) 
Use a Right or Left marker 

Exposure 
values 

53 kV 
"blue" syst em 

50 

Average 50 

Range 25-80 

m As 

"green" ~ystem 
100/63 

40 

20- 63 

1. Bring in the patient, put the cassette on the 
table. Support the cassette by the side of the 
casette holder. Collimate to that format. 

2. Position the patienr with the cassette close to 

the leg to be examined. The cassette could be 
supported from the rear by a foam pad. 

3. Bend and suppon the normal leg as shown. 

4. Cencer and collimate further. 

5. Expose. 
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LEG 12 

KNEE INTERCONDYLAR SPACE Supine - vertical beam angled 30° as shown 

ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, nominal 
speed 50/100 on the table on a support 

Cassette size 
18x24 cm (8x I 0 inches} 
Use a Right or Left marker 

Exposure 
values 

53 kV 
"blue" system 

50 

Average 40 

Range 2Q-63 

m As 

"green" system 
100/63 

32 

16-50 

I . Bring in the patiem. Place the cassette under 
the knee on a fi rm support 12-15 cm high as 
shown. Collimate to char format. 

2. Position the patient with rhe cassette close to 
rhe leg to be examined. 

3 . Cenrer and collimate further, if possible. 

4. Expose. 
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LEG 13 

PATELLA AXIAL Standing ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, nominal 
speed 50/1 00 on the case n e holder on a support 

Cassette size 
I 8x24 cm (8x 10 inches) 
Use a Right or l eft marker 

Exposure 
values 

f-

53 kV 
"blue" system 

so 
f--

Average 32 
f-- -

Range 16-50 

m As 

"gree(1" system 
100/63 

25 

12.5-40 

I. Bring in the patiem. Place the cassette on top 
of Lhe cassette holder on an about 25 cm high 
support as shown. Collimate to that format. 

2. Position the patient with the cassette close to 
the leg to be examined. 

3. Ccnter and collimate further. 

4. Expose. 

L 

L 

_j 

_j 

98 THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 



LOWER LEG AP Supine BASIC 

Cassette speed 
Cassette wirh screen-film combination, 
nominal speed 50/100 on che cable 

Cassette size 
18x43 cm (7x 17 inches) 
35x43 cm (14x 17 inches) 
Use a Right or Left marker 

Exposure 
mAs (average) 

values 

53 kV 
"blue" system "green" system 

50 100 /63 

Including 
40 32 

knee 

Including 
25 20 

ankle 

LEG 14 

I. Bring in Lhe patient, pur the cassette on the 
table. Collimate ro that formar. 

2. Position the patient. If possible, rotate the foot 
slightly inwards and steady it with a sandbag. 

3. Center and collimate further, if possible. 
At least one joinr should be shown on the 
fllm. Tf injured the joint nearest the injury is 
to be visible. If the leg is in plaster, increase 
the exposure as shown in page 123. 

4 . t.xpose. Do leg lateral (LEG 15 or LEG 16) at 
the same rime. 
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LEG 15 

LOWER LEG LATERAL Lying on the side BASIC 

If a fracture is suspected, use LEG 16 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on the table 

Cassette size 
18x43 cm (7x17 inches) 
35x43 cm (14x17 inches) 
Use a Right or l eft marker 

Exposure 
mAs (average) 

values 

53 kV 
"blue" system "green" syst em 

50 100 /63 

Including 
40 32 

knee 

Including 
25 20 

ankle 

1. Bring in the patient, put the cassette on the 
table. Collimate ro the format. 

2. Place the patiem on the side ro be examined 
with slightly bent knee directly on the cas
sette. Bend the other knee more and let it rest 
on the table. 

3. Cen ter and collimate fu rther. At least 
~:me join t should be visible on the fi lm. 
TF rhe leg is in plaster, increase the exposure 
as shown in page 123. 

4. Expose. 
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LEG 16 

LOWER LEG LATERAL - after injury Supine - horizontal beam ADDITIONAL 

Cassette speed 
Casscrrc wirh screen-film combination, 
nominal speed 50/ lOO on the table 

Cassette size 
18x43 cm (7xl7 inches) 
Use a Righr or Left marker 

Exposure mAs (average) 
values 

53 kV 
"blue" system "green" system 

50 100/63 

Including 
40 32 

knee 

Including 
25 20 

ankle 

I. Bring in the patient, pur the cassette on the 
table. Support the cassette by the side of the 
casserre holder. 

2. Collimate to the format. 

3 . Position the patient. If possible, rotate the foot 
slightly inwards and steady it with a sandbag. 
If there are splims on the injured leg, leave 
them on. Bend the UNINJURED knee a~ 
shown and let it rest on the table. 

4. Cemer and collimate further. At least 
one joint should be visible on the film. 
The joint nearest to the injury should be 
visible. If the leg is in plaster, increase the 
exposure as shown in page 123. 

5. Expose. 
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LEG 17 

ANKLE JOINT INTERNAL OBLIQUE Supine BASIC 

and ANKLE JOINT AP Supine ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/l 00 on rhe table 

Cassette size 
18x24 cm (8x I 0 inches) 
Use a Right or Left marker 

Exposure 
values 

53 kV 
"blue" system 

so 
Average 25 

Range 16- 50 
-

m As 

"green" system 
100/63 

20 

12.5-40 

I. Bring in the patient, put the cassette on the 
table. Collimate ro that format. 

2. Position rhe parienr, sirring or lying down. 
ror internal oblique rest the patiems heel on 
the cassene and turn the foot inwards at a I 5o 
angle. For AP (only when requested by the 
docwr) keep the foot straight up. 

'3. Cenrcr and collimate furrher. 

4. Expose. 

AP 
ADDITIONAL 

Internal oblique 
BASIC 
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LEG 18 

ANKLE JOINT LATERAL Supine BASIC 

and ANKLE JOINT EXTERNAL OBLIQUE Supine A DDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on rhe table 

Cassette s ize 
18x24 cm (8xl0 inches) 
Use a Right or Left marker 

Exposure 
values 

53 kV 
"blue" system 

50 

Average 20/25 

Range 16-50 

m As 

"green" system 
50/100 

16/20 

12.5-40 

l. Bring in the parienr, pur the cassette on the 
table. Collimate to the format. 

2. Position the patienr, sin ing or lying down. 
For lateral, rotate the patient's leg outwards 
so that the foot rests against the cassette. 
For external oblique (only when requested by 
the docror), rest the parienrs heel on the cas
sette and rotate ourwards so that the foot is in 
30o angle to rhe cassette. 

3. Center and collimate further. 

4. Expose. 

Lateral 
BASIC 

External oblique 
ADDITIONAL 
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LEG 19 

FOOT AP and TOES AP Supine - vertical beam angled 10° as shown BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on the table 

Cassette size 
18x24 cm (8xl0 inches) 
Use a Riglu or Left marker 

Exposure 
values 

46 kV 
"blue" system 

so 
Average 25 

Range 20-64 

Toes 10 

m As 

"green" system 
100/50 

25 

20- 64 

10 

1. Bring in the patient, put the cassette on the 
cable. Collimate to the format. 

2. Position the patient, sitting or lying down. 
The foot rests Aat on the cassette with the 
patients leg bent. 
Ccnter and coll imate further. 

3. Use half of the mAs values for roes only. 

4. Expose. 
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LEG 20 

FOOT LATERAL lying on the side ADDITIONAL 

Cassette speed 
Cassene with screen-film combination, 
nominal speed 50/1 00 on the table 

Cassette size 
l8x24 cm (8x 10 inches) 
24x30 cm ( 1 Ox 12 inches) 
Use a Right or l eft marker 

Exposure 
values 

46 kV "blue" system 
so 

Average 25 

Range 20-64 

m As 

"green" system 
100/50 

25 

20-64 

l. Bring in the patient, pur the cassette, small 
for a small foot, large for a large foot on the 
table. Collimate to the format. 

2. Position the patient, lying down on the side 
ro be examined with the knees bent as shown. 
Cencer and collimate further. 

3. Expose. 
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LEG 21 

FOOT PA OBLIQUE Prone BASIC 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/1 00 on the cable 

Cassette size 
18x24 cm (8x I 0 inches) 
24x30 cm (lOx 12 inches) 
Use a Right or Left marker 

Exposure 
values 

46 kV 
"blue" system 

50 

Average 25 

Range 20- 64 

m As 

"green" system 
100/50 

25 

20-64 

1. Bring in the patient, put the casserre, small 
for a small foot, large for a very large foot, on 
the table. Collimate to the format. 

2. Position the patien t, lying prone on the table 
as shown. Cenrer and collimate funher. 

3. Expose. 
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LEG 22 

FOOT AP OBLIQUE Sitting on the table- vertical beam angled 15° as shown 

ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on the table 

Cassette size 
18x24 cm (7x9 inches) 
24x30 cm (9x 12 inches) 
Use a Right or l eft marker 

Exposure 
values 

46 kV 
"blue" syst em 

50 

Average 25 

Range 20-64 

m As 

"green" system 
100/50 

25 

20-64 

1. Bring in the patient, pur the cassette, small 
for a small foot, large for a very large foot, 
on the table. Collimate to the format. 

2. Position rhe patient, angle rhe foot as shown. 
Center and collimate further. 

3. Expose. 
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LEG 23 

HEEL SEMIXIAL Supine - vertical beam angled 30° as shown BASIC 

Lateral view, use LEG 18, but centre over the heel. 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 on the table 

Cassette size 
18x24 cm (8x 10 inches) 
Use a Right or Left marker 

Exposure 
values 

53 kV 
"blue" system 

so 
Average 25 

Range 16-40 

m As 

"green" system 
100/63 

20 -
12.5-32 

1. Bring in the patient, put the cassette on 
the table. Collimate to the format. 
Angle 30° as shown. 

2. Position rhe patient; the foot should he pulled 
up as shown by means of a string held by the 
patient. 

3. Center and coUimatc funher. 

4 . When the patienr is INJURED use either 
this position or rhac shown for LEG 24, 
wh ichcvcr causes the least pain. 

5. Expose. 
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LEG 24 

HEEL SEMIXIAL Prone- beam angled 60° as shown ADDITIONAL 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 50/100 in the cassette holder 

Cassette size 
18x24 cm (8xl0 inches) 
Use a Right or Left marker 

Exposure 
values 

70 kV 
"blue" system 

so 
Average 64 

Range 40-100 

m As 

"green" syst~m 
100 

32 

20-50 

1. Bring in the patient, put the casscnc in the 
casseae holder. Collimate ro the format. 
Angle 60° as shown. 

2. Position the patient, prone, the roes against 
the casseue holder. 
Cencer and collimate furrher. 

3. When the patient is INJURED use either 
this position or that shown for LEG 23, 
whichever causes the Jeasr pain. 

4. Expose. 

l 
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LEG 25 

PELVIS AND HIP JOINTS AP Supine BASIC 

Infants and small chi ldren 

Cassette speed 
Cassette with screen-film combination, 
nominal speed 200/400 on the cassette holder 

Cassette size 
18x24 cm (8x LO inches) 
Use a Right or Left marker 

Exposure 
values 

53 kV 
"blue" system 

200 

Average 6.3 

Range 4- 12.5 

Comments 

m As 

"green" system 
400/250 

5 

3.3-10 

The persons holding che child must wear lead 
aprons and , if possible, lead gloves. 

1. Bring in the patient, place the cassette 
on top of the cassette holder. 
Collimate to the format. 

2. The child must be supported by the legs 
(knee joinrs) and either the arms or the body. 
Those supporting the child, preferably the 
PARENTS, MUST WEAR LEAD APRONS 
and, whenever possible, LEAD GLOVES. 

3. Lie the child on its back on the cassette. 
Strech the legs. Centre a little above rhe 
pubic symphysis and colllmare further. 

4. Expose when the chi ld is not moving. 
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CHAPTER 9 

Film processing 

Applying correct positioning, projections, expo
sure dates, etc., as described in the previous chap
ters is nor enough to achieve a good end result of 
the radiographic examination. Correct and pro
fessional film processing is equally important. 

The instructions in th is chapter are valid both 
for automatic and manual film processing. 

Automatic film processing 

If an aucomatic film processing is used, it is 
important to follow the instructions chat come 
with the machine. Ir should be noted, that even a 
small automatic film processor requires a separate, 
totally reliable electric supply for 3-4 kW, access to 
plency of clean water, and well trained personnel 
for daily use and maintenance. 

Fl LM PROCESSING 

Manual film processing 

Manual processing requires more preciSIOn and 
attention from the darkroom technician than does 
automatic film processing, especially if the room 
temperature is high and the vemilarion is poor. 

A detailed description of the activities in and 
around the darkroom is given. It is anticipated 
that for the processing, a strict rime/temperature 
control will be used, i.e. without visual control of 
the development. 

For a derailed description of the managemenr 
and maintenance of rhe darkroom (and examina
tion room), the reader is referred to the WHO 
manual "Quality Assurance Work", Geneva 2001 
(\VHO/DIL/01.3). 
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FILM PROCESSING 

Procedures for manual fi lm processing in a staffed darkroom 

1. Bring the exposed cassette from the through
the-wall cassette hatch to the dry bench. 

2. Unload the cassette. 
3. Mark the film with the name of the examined 

person, date and name of the hospital. 
NOTE: film marking can be made outside 
the darkroom with a photographic marker 
if cassettes with a protected area at the 
back are used. This may shift the marking 
job from the darkroom attendant to the 
radiographer making the examinations, and 
will considerably improve the precision of the 
developing procedure. 

4. Mount the film into a stainless steel frame of 
correct size. 

5. Put the frame with fi lm into the develop
ing tank, and move it up and down twice, 
eliminating air bubbles on the film, ensuring 
that the whole film gets in contact with the 
developer. 

6. Start the darkroom timer (which must be 
preset for the appropriate developing rime 
for the actual temperature of the solution). 
Normal range is 5 ~ 3 minutes at 19 ~ 
23 °C. With special precautions, the tem
perature range can be extended to 25 oc, 
using 2 minutes for the development. Shorter 
developing times than 2 minutes cannot be 
maintained properly in routine work. 

7. Reload the cassette with a new film and return 
the cassette to the through-the-wall hatch. 

8. After 112 minute in the developer, move the 
film frame up and down twice and make space 
for the next film frame to follow this one. Do 
not check the film blackening! 

9. Mter the predetermined developing time 

(2- 5 minutes depending on the tempera
ture), transfer the film frame to the stop/ 
imermedia te wash bath (without checking 
the blackening!). Move it up and down two or 
three times during 112 minute, then transfer it 
to the fixing tank. 

10. The fixing time is independent of the develop
ing time, and is at least 3 minutes (for modern 
emulsions with low silver content), but prefer
ably 5 minutes. Longer time will not damage 
the film. The fiLm can be viewed in white light 
outside the darkroom after 3 minuces i.n the 
fixer, but should he remrned to the fixer for 
another 3-4 minutes. Remember to put a 
lid on the developer tank before opening the 
darkroom door. 

11. Transfer the film to the rinse tank, where it 
has to remain in running water for at least 
30 minutes. Longer time will not damage 
the film. NOT E: the rinse water temperature 
should be dose to the fixer temperature and 
not more than 27 oc. 

12. Films are best dried (in their hangers) in a 
drying cabinet with forced ventilation, located 
outside the darkroom. If the air is heated, a 
thermostat must control the temperature so 
chat it does not exceed 35 oc. If there is no 
drying cabinet, make sure that films hang 
where there is no dust and that the hangers 
are firmly fixed so they do not fall onto the 
ground. It is very difficult to remove d irt from 
a film, and scratches cannot be removed. If 
films in hangers are sent away from the dark
room, rinse them in the wash-tank for a few 
mmutes when they are returned. Then dry 
them. 
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CHAPTER 10 WHIS-RAD EQUIPMENT 

Technical background for the WHIS·RAD 
equipment 

As stated in Chapter 1, the present manual is 
primarily adapted eo the W HIS-RAD equipment 
(The World Health lmaging System for 
Radiology), but with appropriate modification 
the manual can be used with any type of adequate 
radiographic equipment. 

In the present chapter, the technical require
ments for the WHIS-RAD equipment, optimized 
for all general radiographic examinations, are 
given. T hus, equipments suitable for special pro
cedures and fluoroscopy will not be mentioned. 

General considerations 

For the creation of an x-ray unit, designed to 
be successfully used for all general radiographic 
examinations, the demands on the construction 
optimizations and limitations together should 
produce excellent image quality with a low 
radiation dose. T he most crucial points are the 
completely fixed imaging geometry from tube to 
casette holder with fixed grid, and the choice of 

• 
>25 cm 

appropriate generator and rube in combination 
with appropriate fi lm-screen combinations. 

After many years of discussions and trials, a 
WHO expert group delivered the solution named 
WHIS-RAD, fulfi ll ing the demands. The special 
"prone question mark" design of the stand (sec 
figure 1) makes it possible to use it for all general 
radiographic examinations, and it is now success
fully implemented in several thousands small and 
middle sized radiology departments around the 
world. (A detailed description and specifications 
of the WHIS-RAD are given in the WHO pub
lication "Consumer Guide for the purchase ofX
ray equipment", Geneva 2000, WHO/DIL/00.1 
Rev . .I). 

The three most important influences on the 
design, to be discussed below, are: 
I. Requirements related to the objects to be radio

graphed. 
2 . Imaging conditions affecting radiographic 

image quality. 
3 . T he choice of a suitable x-ray source. 

Figure 1 (from WHO/RAD/TS/95.1): The main features of the WHIS-RAD stand. 
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WHIS-RAD EQUIPMENT 

Radiographic objects 

Three extreme imaging situations for which the 
equipment must be suitable: 

The very thin object represented by rhe 
hand requires low cube tension in the range of 
45-60 kV resulting in high contrast, small geo
metric magnification giving negligible geometric 
unsharpness, and an image recording medium 
with excellent detail resolution. 

The very dense object, represented by the lateral 
view of the lumbosacral junction, may have a density 
corresponding to as much as 30 cm of water. The 
choice ofkV-values becomes a compromise between 
required film density and acceptable image contrast. 
In practice the tube tension should nor be more 
than 90 kV with less than 4% ripple. 

A long focus-film distance or a very small focal 
spot is needed; an FFD of120 cm or more in combi
nation with a focalsporof1 mm or less is acceptable. 
The screen-film combination will be a compro
mise between recording system speed (sensitivity) 
and detail resolution. 

The chest represents a unique imaging sirua
rion. High cube tension (kV) and very short expo
sure times should be used. In order to suppress the 
skeletal image, penetrate through the heart, and 
emphasi·te the contrast between air and soft tissue, 
rhe tube tension must be in the range of 110-140 
kV with less than 4% ripple. 

The image quality is improved if the radiation 
detector has low sensitivity in the lower end of 
the radiation spectrum. The high-kV technique 
is necessary to get suitable radiographic contrast 
and sufficiently short exposure times. The expo
sure times must be shorter than 50 ms. 

The requirement for detail resolution is not 
very high in chest radiography. Most high speed 
screen-film combinations with a nominal speed 
larger than 250 cannot be used with standard 
focus-film distances of 150- 180 cm, unless the 
X-ray generator can handle mAs-values down to l 
mAs with proper 26% increments between steps. 

Imaging conditions 

The radiographic image quality is influenced by 
image contrast, detail resolution and the physical 
shape of the radiographic stand. 

Image contrast 
Image contrast is influenced by tube tension (kV) 
and the ratio between primary image-producing 
radiation and scattered radiation. 

The image contrast is primarily chosen by 
selection of a suitable kV-value. For bone the kV 
should be as low as possible. 

In chest radiography the most suitable image 
contrast is p roduced between 110- 140 kV (ripple 
<4%). 

Image contrast is strongly influenced by scat
tered radiation. If less than 1 !iter of body 
tissue is irradiated, the sc.1.tter can be ignored. 
When the tube tension is below 60 k V and less 
than 2 liters of body tissue are irradiated, e.g. a 
knee imaged on an 18x24 cm film, no action 
has to be taken against scattered radiation. 
In all other radiographic situations action must be 
taken to reduce the amount of scatter reaching the 
film; best done by interposition of a grid betvveen 
object and cassette. 

The choice of a grid is a very complex prob
lem. A grid with the ratio 10:1 usually is the best 
choice for general radiography. 

Modem grids with 40 lines/cm or more may 
remain stationary without disturbing the image, 
if the required image detail resolution is no more 
than 4 linepairs/mm. 

Detail resolution 
Detail resolution is affected by geometric un
sharpness, motion unsharpness and unsharpness 
originating in the image recording medium, 
(usually a screen-film combination) . AJI these fac
tors are interrelated. 

Geometric unsharpness is not easily defined in 
simple terms. A geometric unsharpness of 0.25 
mm should not be exceeded. T his corresponds eo 
approximately 4 lp/mm. 

In practice the magni~fication seldom exceeds 
1.25 but may occasionally reach 1.35 rimes. X
ray tubes with a nominal focus size in the range of 
0.8- l.O mm are satisfactory in general radiogra
phy. The loadabil ity should be 25- 30 kW for 0.1 
sand 30 kWs within 1- 2 s. 

Motion unsharpness is a type of geometric 
unsharpncss which is directly proportional to 
the velocity of the moving object. The following 
exposure times should not be exceeded: 
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In the immediate vicinity of the heart 
In the chest in general (PA chest) 

10 ms 
50 ms 
1-2 s For bone 

Image recording medium. General purpose 
radiography is manageable using screen-film 
combinations with only two different speeds. 
For all radiographic images produced behind an 
anriscarrer grid a resolution if 4 lp/mm is saris
factory. For images produced without a grid and 
wi rh cassette size nor exceed ing 18x24 cm, the 
resolution should be at least 6 lp/mm. 

Calcium-tungstate screens for blue sensitive 
film. Detail screens with a relative speed of 50 
and a resolution of 8 lp/mm or more may be used 
for radiography of the extremities. 

Fast or HiPlus screens have a relative speed of 
200 and resolve about 3.5-4 lp/mm. They are 
used for all other examinations, including chest. 

Modern green emitting intensifying screens 
for green-sensitive film are available in four dif
ferent speed groups (nominal speed at 80 kV). (At 
40 kV the speed values are halved.) 

Fine 
Medium 
Regular 
Fast 

speed = 100, res.= 8-10 lp /mm 
speed = 200, res.= 6-Slp/mm 
speed = 400, res.= 4-6lp/mm 
speed = 800, res. = about 4 lp/mm 

T he manual recommends the use of Fine 
screens for extremities, Medium screens fo r chest, 
and Regular screens for everything else. 

Physical shap e of stands for general radiography 

It should be possible to X-ray a standing adult 
patient from shoulders to knee-joints. This 
requires that the horizontal x-ray beam can be 
used at a distance from the floor of 50- 170 cm. 
Examinations of cervical spine and paranasal 
sinuses can be made with the patient standing 
or sitting. Note, however, that a proper skull 
examination should be done with the patient 
lying down. It must also be possible ro x-ray a 
recumbent patient wirh a horizontal beam from 
head to feet. 

ft must be possible to x-ray a lying patient on 
a radiolucent movable table-top with vertical x
ray beam and with a beam angulated up to ±30° 
from the vertical direction. This must be achieved 

WHIS-RAD EQUIPMENT 

with no more than 1.3 x magnification of the 
structure of major interest. 

It must be possible to examine the arm of a 
sitting patient with vertical x-ray beam, when 
the arm is at right angles at the shoulder and the 
elbow. This requires a horizontal cassette position 
I 00- 11 0 cm from the floor (e.g. on the top of the 
horizonral WHIS-RAD cassette holder.). 

All these patient positions are often achieved by 
the use of two different examination stands. It is 
possible, however, to design a single stand to do 
them all. Such stands are the W H O -BRS/1985 
Unit and the later developed WHIS-RAD Unit. 
T hese WHO specif1ed units have a curved swivel 
arm with an FFD of 140 cm and fixed imaging 
geometry, bur still the possibilities to angulate 
the x-ray beam ±30° from the vertical and the 
horizontal direction without excessive magnifica
tion. T he gap between patient and film is only 25 
mm in chest radiography, which at heart volume 
measurements is equivalent to 38 mm at an FFD 
of lSO cm or 65 rnrn at an FFD of 180 cm. 

Fixed geometry guarantees: 
1. Correct cenrering of the x-ray beam to the film, 
2. Permanenr cenrcring of the grid, resulting in 

lowest possible visibility of the grid lines, 
3. No variation in exposure requirements due to 

change in FFD. T he long FFD allows tilted 
views in spire of the fixed geometry. 
Angultttion of the x-ray beam and variable film

focus distance in relation to the grid always resuLts in 
Longer exposure times and reduced image quaLity. A 
variable film-focus distance is also a common reason 
for erratic exposure! 

X-ray source 

The demands on the x-ray source can be con
cluded from what has been said about the dimen
sions of radiographic objects and about imaging 
conditions. 

High-tension generator: Single-phase 50160 Hz 
x-ray generators or capacitor discharge generators with 
the capacitor in the high-tension circuit, cannot 
properly handLe the extreme exposure requirements, 
represented by the chest and lateraL Lumbosacral 
junction. Only 3-phase x-ray generarors with 
electronic switching in the high-tension circuit 
and multipulse x-ray generators, using high-
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WHIS-RAD EQUIPMENT 

frequency inverter technology, are capable of 
delivering the exposure factors required. Three
phase 50/60 Hz x-ray generators are disappearing 
from rhe market and are replaced by cheaper and 
more reliable multipulse generators. 

Multipulse x-ray generators, using capacitors or 
batteries for energy storage, are now available to 
connect to weak or unreliable power lines or small 
petrol-driven AC generators. 

X-ray tubes, used with the \'V'HIS-RAD, must 
handle at least 25 kW for 0.1 s (=nominal rating) 
and half that for 1.6 s (= 20 k\'V's). The focus 
diameter must nor exceed 1.0 mm (nominal 
value). Tubes which fulfill these requirements are 
available with focal spots in the range of 0.6- l.O 
mm. If the long FFD of 140 cm is used for all 
examinations, the anode angle may be as small as 
10°-13°. If the FFD is 100 cm, the anode angle 
should be 13°- 15°. 

Values of x-ray tube voltage. For didactic 
reasons the choice of kV-values is limited to a 
small number of fixed steps. In practice this leaves 
a satisfactory choice of radiation qualities for 
clinical radiography. 

Recommended x-ray tube voltages 

46- 53 - 60 -70 -80-90- (100)- 120 kV 

NOTE: 100 kV is available for testing purposes 
only. A larger number of le V-steps, or continuously 

variable tube voltage is not acceptable. 
The selected kV-value must not fall more than 

5% from the initial value during a tube loading. 

Selection of kV-values in practical use 

• 46/53 kV for examinations of peripheral 
extremities (no antiscatter grid); 

• (60), 70, and 80 kV for examinations of 
bone or iodine contrast studies; 

• 90 kV for very dense objects, barium 
"double-contrast", and children's chest; 

• 120 kV for chest (lung) examinations of 
adults and for barium contrast studies. 

Exposure changes (steps with 26% increments) 
between kV values available with the WHIS
RAD unit with blue and green emitting screen 
film system 

kV 46 53 60 70 80 
3 3 

90 120 
2 4 Blue steps 

Green steps 
3 3 
4 4 4 3 3 4 

Values of current-time product shall be indicated 
in _mAs, chosen as decimal multiples and sub
multiples from Renard Series 10 (ISO Standard 
497/1973): 

R' 1 0, the Renard Series 1 0 

1 1.25 1.6 2 2.5 3.2 4 5 6.3 8 

The range of fixed mAs values to be used in the 
WHIS-RAD 

1 1.25 1.6 2 
10 12.5 16 20 
100 125 160 200 

0.5 0.63 0.8 
2.5 3.2 4 5 6.3 8 
25 32 40 50 63 80 

250 (320) 

NOTE: It is not required that d1e entire range of 
mAs-values is available at all kY-values. Thus, it is 
acceptable that only 12 kWs is reached at 120 kV. 

Comment: When the R'J 0 series is used, each expo
sure step has exactly the same size in the entire range 
(+26%). Film blackening rhoufd always be altered 

by mAs-variations, and never by k V-variations. 
Tube llOltage (k V) variations are used to influence 
the image contrast. 
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CHAPTER 11 

Detailed exposure tables 

Below, exposure values are summarized for all 
projections given in the previous chapters, and 
in addition values are given for additional projec
tions that may be used in general practice. 

Exposure factors 

As stated in chapter 2, the presented exposure 
values are based on a standard WHIS-RAD instal
lation, with a focus-film distance (FFD) of 140 
cm, a fixed Pb/Al grid (with a ratio of 10:1 and 
40 lines/cm focused at 135- 140 cm) built into 
the cassette holder. When noticed, the cassette is 
placed outside the cassette holder, adjacent to the 
body part examined. 

The exposure factors are based on a "refer
ence man" with a height of 180 cm (6 feet) and a 
weight of 80 kg (175 lbs). 

Note that the exposure factors as well are 
dependent on the brand of screens, brand of 
films, and the film processing. The values have to 
be locally adjusted. 

Exposure factors for children are very difficult 
to give, depending on the different shape of chil
dren with the same weight or age. Approximate 

EXPOSURE TABLES 

values are gtven but have to be individually 
adjusted. 

The kV value will determine the contrast in the 
tmage. 

The mAs value will determine the image black
enmg. 

Film speed and cassettes 

The nominal speed of the screen-film combina
tion should be written on rhe cassettes. 

In the "green" system (gadolinium-oxysulfide) 
the actual speed varies with the kV value, low 
speed at low kV values nominal speed at 70- 75 
kV and a little higher speed at higher kV values. 
In the manual, the used speeds of the screen-film 
combinations are 100, 200, and 400 for the 
"green" system. 

In the "blue" system (calcium-tungstatc and 
rapid yttrium-tantalate screens) the nominal 
speed is equal to the actual speed at any kV value. 
In the manual, rhe used speeds of the screen
film combinations are 50 and 200 for the "blue" 
system. 
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EXPOSURE TABLES 

EXPOSURE TABLES "Green system" 

M ult i puis or 3-phase generator, Filter 4 (3) mm AI, Green screen- film system 

" GREEN SYSTEM" 

CHEST 

CHEST 1 PA standing 

CHEST 2 lateral,standing 

CHEST 3 AP sitting 

CHEST 4 lateral sitting 

CHEST 5 AP supine 

CHEST 1/3/5 PA/AP child 30 kg 

CHEST 2 lateral child 30 kg 

Cassette 
in- or out -

side t he 
holder 

in 

in 

in 

in 

in 

in 

in 

Recommended factors 

Film 
size 

35x43 
35x43 

35x43 
35x43 
35x43 

24x30 
24x30 

Nominal/ 
actual 

screen- fi lm 
speed 

200/250 
200/250 

200/250 
200/250 
200/250 

200 
200 

FFD kV m As 

1.4 120 2 
1.4 120 4 
1.4 120 2.5 
1.4 120 5 
1.4 120 2.5 

1.4 90 2 
1.4 90 2.5 

35x43 200/250 1.4 120 5 

Local factors 

m As Notes 

Chest lying lateral view 

CHEST 6 apical lo rdotic 

in 

in 
--------------------

24x30 200/250 1.4 120 2.5 
CHEST 7 lateral decubitus in 24x30 200/250 1.4 120 2 

in 35x43 200 1.4 70 20 CHEST 8/9 ribs oblique 
L------------------------------------------------------------

CHEST 10 AP infant hanging in 24x30 200/250 1.4 90 1.6 

CHEST 11 AP infant supine out 24x30 200 1.37 70 2 

Chest bedside AP Grid 35x43 200/250 1.4 120 2.5 6:1 ratio gri_9 

Chest bedside lateral Grid 35x43 200/250 1.4 120 5 6:1 rat io grid 

Chest bedside flank Grid 35x43 200/250 1.4 120 2.5 6:1 rat io grid 

Sternum AP in 24x30 400 1.4 70 25 

Sternum lateral in 24x30 400 1.4 90 32 

Ribs lower in 24x30 400 1.4 70 32 
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EXPOSURE TABLES 

"GREEN SYSTEM" Recommended factors Local factors 

Cassette Nominal/ 
in- or out- actual 

side the Film screen- film 
holder size speed FFD kV m As m As Notes 

ABDOMEN 

ABDOMEN 1 AP supine in 35x43 400 1.4 70 40 
ABDOMEN 2 PAIAP standing erect in 35x43 400/450 1.4 80 25 
ABDOMEN 3 lateral decubitus in 35x43 400/450 1.4 80 20 

ABDOMEN 1 AP supine child 30 kg in ------------------24x30 400 1.4 70 20 
------------------

ABDOMEN 2 AP standing erect 

child 30kg in 24x30 400/450 1.4 80 12.5 ------------------
ABDOMEN 4 AP erect child 10 kg in 24x30 400 1.4 70 10 --=----------------- ---------------------

ABDOMEN 5 supine urography in 35x43 400/450 1.4 80 32 
ABDOMEN 6 urinary bladder in 24x30 400 1.4 70 100 
ABDOMEN 6 bladder+contrast in 24x30 400/450 1.4 80 50 
Urography 15 kg in 24x30 400 1.4 70 16 

ABDOMEN 8 pregnancy lateral 
standing in 35x43 400/500 1.4 90 63 

ABDOMEN 9 pregnancy PAIAP in 35x43 400/500 1.4 90 63 
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"GREEN SYSTEM" Recommended factors Local factors 

Cassette Nominal/ 
in- or out- actual 

side the Film screen-film 
holder size speed FFD kV m As m As Notes 

HEAD 

HEAD 1/2 Skull PA/AP in 24x30 400 1.4 70 50 
HEAD 2 Skul l AP 3 years in 24x30 400 1.4 70 40 
HEAD 2 Skull AP 5 months in 18x24 400 1.4 70 32 

HEAD 3 Skull semiaxial (Towne's) in 24x30 400 1.4 70 40 
----------------~----~------------------------ -------------------

_H_E_A_D_4 __ Sk_u_l_ll_a_te_r_a_l _____________ in _____ 2_4x_3~0~ ___ 4~0~0--- 1.4 ___ 70 ____ 16 __________________ _ 

_ H_E_A_D_4 __ Sk_u_l_ll_a_te_r_a_l _3 _{_y_ea_r_s ________ in _____ 24x30 200 1.4 70 8 
HEAD 4 Skull lateral 5 months in 18x24 400 1.4 70 6.3 

------------------------------------------------

HEAD 5 Sinus semiaxial or nose PA in 18x24 400/450 1.4 80 25 

HEAD 6 Sinus and face PA in 18x24 400/450 1.4 80 20 

HEAD 7 Sinus and face lateral in 18x24 400/450 1.4 80 5 

HEAD 7 Nose latera l in 18x24 100/63 1.4 53 8 Collimate to nose 

HEAD 8/10 Mandible PA/AP in 18x24 400 1.4 70 32 

HEAD 9/11 Mandible oblique latera l in 18x24 400 1.4 70 6.3 
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"GREEN SYSTEM" 

Cassette 
in- or out-

side the 
holder 

SPINE 

SPINE 1/2 Cervical spine PA lateral 
SPINE 1/2 Cervical spine AP/Iat. 5 kg 
SPINE 3 Cervical spine oblique 
SPINE 4 Cervical spine AP supine 

SPINE 5 Cervical spine lateral supine 
SPINE 6 Open mouth odontoid AP 

SPINE 7 Cervicothoracic reg. lateral 
SPINE 8 Thoracic spine AP 
SPINE 9 Thoracic spine lateral 

SPINE 10 Lumbar spine AP/PA 
~pine/prone 

SPINE 11/12 Lumbar spine lat eral 
SPINE 11 Lumbal spine lateral 20 kg 
SPINE 13 Lumbar L5 and sacrum AP 
SPINE 14 Lumbar spine L5 lateral 

SPINE 14 Sacrum lateral 

Lumbal spine bedside AP 
Lumbal spine bedside lateral 

in 
in 
in 
in 

in 
in 

in 
in 
in 

in 
in 
in 
in 
in 
in 

G 

G 

EXPOSURE TABLES 

Recommended factors Local factors 

Nominal/ 
actual 

Film screen- f ilm 
size speed FFD kV m As m As Notes 

18x24 400 1.4 70 12.5 
18x24 200 1.4 70 12.5 
18x24 400 1.4 70 12.5 
18x24 400 1.4 70 12.5 

24x30 400 1.4 70 12.5 
18x24 400 1.4 70 20 Co llimate 

24x30 400/450 1.4 80 50 
18x43 400 1.4 70 40 
18x43 400 1.4 70 80 

18x43 400 1.4 70 50 
18x43 400/450 1.4 80 100 
24x30 400 1.4 70 64 
24x30 400 1.4 70 63 
24x30 400/500 1.4 90 125 

24x30 400/500 1.4 90 100 

18x43 400/450 1.2 _8_0 __ 2_5 _ ___ 6:_1_ratio grid_ 
18x43 400/500 1-1.2 90 63 6:1 ratio grid 
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"GREEN SYSTEM" Recommended factors Local factors 

Cassette Nominal/ 
in- or out- actual 

side t he Film screen-film 
holder size speed FFD kV m As m As Notes 

ARM 

ARM 1 Clavicle AP +1- 20° in 24x30 400 1.4 70 12.5 

ARM 1 Clavicle AP +1- 20° child out 18x24 400/250 1.3 53 5 
ARM 2 Scapula AP in 18x24 400 1.4 70 12.5 

ARM 2 Scapula AP child out 18x24 400/250 1.3 53 6.4 

ARM 3 Scapu la lateral in 18x24 400 1.4 70 25 

ARM 4/5 Shoulder AP in 18x24 400 1.4 70 6.3 

ARM 4 Shoulder AP chi ld out 18x24 400/250 1.3 53 3.2 

ARM 6 Shoulder axial out 18x24 100/63 1.25 53 25 

ARM 7 Shoulder AP sitting (fract?) in 18x24 400 1.4 70 6.3 

ARM 8 Shoulder lateral sitting (fract?)in 18x24 400 1.4 70 16 

ARM 9 Humerus AP/Iateral in 18x43 400 1.4 70 6.3 

ARM 10 Humerus AP sitting (fract?) in 18x43 400 1.4 70 6.3 

ARM 11 Humerus lateral sitting (fr?) in 18x43 400 1.4 70 12.5 

ARM 12 Elbow AP out 18x24 100/63 1.37 53 10 

ARM 13 Elbow lateral out 18x24 100/63 1.37 53 16 

ARM 14 Elbow AP (fracture?) out 18x24 100/63 1.37 53 16/12.5 

Elbow plaster out 18x24 400/320 1.37 60 4 

ARM 15/16 Forearm AP/Iateral out 24x30 100/63 1.37 53 10 

Forearm plaster AP/Iateral out 24x30 400/320 1.37 60 4 

ARM 17 Wrist PAIAP out 18x24 100/63 1.37 53 6.3 

ARM 18 Wrist lateral out 18x24 100/63 1.37 53 10 

ARM 19 Scaphoid out 18x24 100/63 1.37 53 8 

Wrist p laster AP out 18x24 100/80 1.37 60 8 

Wrist p laster lateral out 18x24 100/80 1.37 60 12.5 

ARM 20 Hand AP/obliques out 24x30 100/50 1.37 46 8 

ARM 21/22 Thumb AP/Iateral out 18x24 100/50 1.37 46 16 

Hand plaster AP out 18x24 100/80 1.37 60 6.3 

Hand plaster lateral out 18x24 100/80 1.37 60 10 

ARM 23 Finger lateral out 18x24 100/50 1.37 46 8 
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"GREEN SYSTEM" Recommended factors Local factors 

Cassette Nominal/ 
in- or out- actual 

side t he Film screen-film 
holder size speed FFD kV m As m As Notes 

LEG 

LEG 1 Pelvis in 35x43 400 1.4 70 50 
LEG 1 Pelvis AP child 15 kg in 24x30 400 1.4 70 25 

LEG 2 Hip joint AP in 24x30 400 1.4 70 63 

LEG 3 Hip joint latera l no injury in 24x30 400 1.4 70 63 
LEG 4 Hip joint oblique lat. injury? in 24x30 400 1.4 80 80 

LEG 5 Hip joint lateral injur~? G 24x30 400/450 1.2 80 125 6:1 ratio grid 

LEG 6/ 7/8 Femur AP/Iateral in 18x43 400 1.4 70 25 
LEG 6/7/8 Femur AP/Iateral ch ild out 18x43 400/250 1.3 53 2.5-6.3 

LEG 9/10/11 Knee AP/Iateral out 24x30 100/63 1.3 53 40 

Knee plaster in 24x30 400 1.4 70 20 

Knee standing PA/Iateral in 24x30 400 1.4 70 5 
LEG 12 Knee intercond~lar space out 18x24 100/63 1.1 53 32 

LEG 13 Patella axial out 18x24 100/63 1.1 53 25 Collim. to patella 

LEG 14/15/16 Lower leg incl. knee out 18x43 100/63 1.3 53 32 

LEG 14/ 15/ 16 Lower leg incl. ankle out 18x43 100/63 1.3 53 25 

Lower leg plaster in 18x43 400 1.4 70 20 

LEG 17/18 Ankle joint out 18x24 100/63 1.3 53 20 

Ankle joint plaster in 18x24 100/80 1.3 70 16 

LEG 19/20/21/22 Foot AP/oblique/lat.out 24x30 100/50 1.3 46 25 

LEG 19 Foot AP toes out 18x24 100/50 1.3 46 10 

LEG 23 Heel semiaxia l/lateral out 18x24 1 00/63 1.3 53 20 --------
LEG 24 Heel semiaxia l in 18x24 400 1.4 70 32 --------

LEG 25 Pelvis and hip joint infant out 18x24 400/250 1.3 53 5 
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"GREEN SYSTEM" Recommended factors Local factors 

Cassette Nominal/ 
in- or out- actual 

side the Film screen-film 
holder size speed FFD kV m As m As Notes 

CHILDREN 

CHEST 1/3/5 PA/AP child 30 kg in 24x30 200/250 1.4 90 2 

CHEST 2 lateral child 30 kg in 24x30 200/250 1.4 90 2.5 

CHEST 10 AP infant hanging in 24x30 200/250 1.4 90 1.6 

CHEST 11 AP infant supine out 24x30 200 1.37 70 2 

ABDOMEN 1 AP supine ch ild 30 kg in 24x30 400 1.4 70 20 

ABDOMEN 2 AP standing erect 

child 30 kg in 24x30 400/450 1.4 80 12.5 

ABDOMEN 4 AP erect child 10 kg in 24x30 400 1.4 70 10 

Urography (IVP) 15 kg in 24x30 400 1.4 70 16 

HEAD 2 Skull AP 5 months in 18x24 400 1.4 70 32 

HEAD 4 Skull latera l 5 months in 18x24 400 1.4 70 6.3 

HEAD 2 Skull AP 3 years in 24x30 400 1.4 70 40 
---------------------------------------

HEAD 4 Skull lateral 3 years in 24x30 200 1.4 70 8 

SPINE 1/2 Cervica l spine AP/Iateral 

3 months In 18x24 200 1.4 70 12.5 

SPINE 11 Lumbal spine lateral 20 kg in 24x30 400 1.4 70 64 

ARM 1 Clavicle AP +1- 20° chi ld out 18x24 400 1.3 53 5 

ARM 2 Scapula AP ch ild out 18x24 400/250 1.3 53 6.4 

ARM 4 Shoulder AP child out 18x24 400/250 1.3 53 3.2 

LEG 1 Pelvis AP 15 kg in 24x30 400 1.4 70 25 

LEG 6/7/8 Femur AP/Iateral child out 18x43 400/250 1.4 53 2.5- 6.3 
---------------------------------
LEG 25 Pelvis and hip joint infant out 18x24 400/250 1.3 53 5 
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EXPOSURE TABLES "Blue system" 
Revised from WHO-BRS Manual of Radiographic Technique, 1986 
in relation to the diameter- thickness-of the part of the body to be x-rayed. 

For the WHO Basic Radiological System with a 10:1 lead/aluminium grid, using: 
- standard blue-sensitive x-ray film in aluminium cassettes with calcium-tungstate (blue 

emitting) screens, nominal speed 200 or 50, 
-for CHEST as well green-sensitive X-ray film with medium gadolinium-oxisulphide (green 

emitting) screens (nominal speed 200). 

"BLUE SYSTEM" and "GREEN SYSTEM" 
Nominal screen-film speed 200 

CHEST 

CHEST 

CHEST 

Adults 

Chi ldren 

Infants weighing 
upto 10kg 

kV 

120 

90 

70 

cm 

16- 18 
19- 21 
22-24 
25-27 
28--29 
30-31 
32- 33 
34- 35 
36- 37 
38-39 
40-41 

8-11 
12-15 
16-17 

8- 11 
12- 14 

m As 

1.6 
2 
2.5 
3.2 
4 
5 
6.3 
8 

10 
12.5 
16 
2 
2.5 
3.2 

2 
2.5 

Position of the cassette 

In t he cassette holder 

Directly under the patient 
on the cassette holder 
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EXPOSURE TABLES 

THORACIC CAGE 

" BLUE SYSTEM" screen-film speed 200 kV cm m As Position of the cassette 

RIBS OBLIQUE Erect and supine 70 12- 15 10 
16-1 8 12.5 
19-21 16 
22- 24 20 
25- 27 25 
28-29 32 
30-31 40 
32- 33 50 
34- 35 63 
36- 37 80 
38-39 100 
40-41 125 In t he cassette holder 

THORACIC SPINE 70 16- 18 32 
LATERAL 19- 21 40 

22- 24 50 
and 25-27 63 

28-29 80 
CERVICO-THORACIC 80 30-31 50 
SPINE LATERAL 32- 33 63 

34-35 80 
36-37 100 
38-39 125 
40-41 160 

126 THE WHO MANUAL OF DIAGNOSTIC IMAGING • RADIOGRAPHIC TECHNIQUE AND PROJECTIONS 



EXPOSURE TABLES 

THE HEAD 

"BLUE SYSTEM" screen-film speed 200 kV Size of m As Position of the cassette 
skull 

SKULL LATERAL 70 Smal l 25 
Medium 32 
Large 40 

SKULL PA and AP SEMIAXIAL 70 Small 63 
Medium 80 
Large 100 

SINUSES and FACE PA 80 Small 50 
Medium so 
Large 64 

In the cassette holder 
SINUSES and FACE SEMIAXIAL 80 Small so 
and NOSE PA Medium 63 

Large 80 

SINUSES and FACE LATERAL 80 Small 8 
Medium 10 
Large 12.5 

NOSE LATERAL 53 All 16 
MANDIBLE PA and AP 70 All 63 
MANDIBLE OBLIQUE LATERAL 70 All 12.5 
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EXPOSURE TABLES 

THE LEG: SPECIAL EXPOSURES 

"BLUE SYSTEM" screen-film speed 50 kV cm m As Position of the cassette 

KNEE INTER- 53 8 16 
CONDYLAR SPACE 9 16 

10 20 
and 11 25 Directly under the knee 

12 32 or patella 
PATELLA AXIAL 13 40 

14 so 
15 so 

HEEL SEMIAXIAL Supine 53 6 10 
7 12.5 
8 16 
9 16 Directly under the heel 

10 20 
11 25 
12 32 

HEEL SEMIAXIAL PRONE Prone 70 6 25 
7 32 
8 40 In the cassette holder 
9 so 

10 64 
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EXPOSURE TABLES 

ALL OTHER VIEWS 

"BLUE SYSTEM" 
Diameter Cassette on the t able top Cassette inside the cassette holder 

(thickness) (no grid) (with grid) 
cm speed 50 speed 200 

46 kV 53 kV 70 kV 80 kV 90 kV 120 kV 
m As m As mAs m As m As m As 

8 
2 10 

3 12.5 
4 16 8 
5 20 10 
6 25 12.5 
7 32 16 8 
8 40 20 10 
9 50 25 12.5 
10 63 32 16 8 
11 80 40 20 10 
12 100 50 25 12.5 
13 125 63 32 16 
14 80 40 20 
15 100 50 25 
16 125 63 32 20 
17 80 40 25 
18 100 50 32 
19 125 63 40 
20 160 80 50 
21 200 100 63 25 
22 250 125 80 32 
23 160 100 40 
24 200 125 50 
25 250 160 63 
26 200 80 
27 250 100 
28 125 
29 160 
30 200 
31 250 
32 320! 
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EXPOSURE TABLES 

ALL OTHER VIEWS 

"BLUE SYSTEM" 
Diameter Cassette on the table top Cassette inside the cassette holder 

(thickness) (no grid} (with grid} 

cm speed 50 speed 200 

46kV 53 kV 70 kV 80 kV 90 kV 120 kV 

m As m As m As m As m As m As 

1 8 
2 10 

3 12.5 
4 16 8 
5 20 10 
6 25 12.5 
7 32 16 8 
8 40 20 10 
9 50 25 12.5 
10 63 32 16 8 
11 80 40 20 10 
12 100 50 25 12.5 
13 125 63 32 16 
14 80 40 20 
15 100 50 25 
16 125 63 32 20 
17 80 40 25 
18 100 50 32 
19 125 63 40 
20 160 80 50 
21 200 100 63 25 
22 250 125 80 32 
23 160 100 40 
24 200 125 50 
25 250 160 63 
26 200 80 
27 250 100 
28 125 
29 160 
30 200 
31 250 

32 320! 
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WHO in col laboration with the International Commission for Radiologic 
Educat ion (ICRE) of the International Society of Radiology (ISR) and other 
members of the Global Steering Group for Education and Tra ining in 
Diagnostic lmaging is creating a series of "Manuals of Diagnostic lmag
ing". The full series of manuals will primarily cover the examination tech
niques and interpretation of conventional diagnostic X-ray procedures 
and simple, routine ultrasound examinations related to the most common 
clin ical problems faced in most areas of the world. These manuals will 
replace and update the WHO Manual of Radiographic Interpretation for 
General Practitioners and the WHO Manual of Radiographic Technique. 

The present volume in the series, the manual of Radiographic Technique 
and Projections, provides practical assistance and guidelines for expo
sures, project ions and positioning of a patient as needed for a majority of 
common radiographic examinations. Although each examination needs 
to be ta ilor-made according to clinical problems, size and age of patients, 
and type of equipment used, this manual offers basic generic information, 
which can easi ly be modified according to local needs. 

Backed by sophisticated computer graphics, th is manual w ill prove 
essential assistance to anybody involved in producing radiographs, be it 
general practitioners, medical special ists, radiographers or radiologists in 
any medica l settings, although focusing specifically on needs in small and 
mid-size hospitals. 

/ 

ISBN 92 4 154608 5 

9 789241 546089 
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