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Bl X-ray (Plain Radiograph)
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Superior = Toward the head / upper part of the body — =3\,
e Inferior = Away from the head / lower part of the body — Jiw3\,
e Anterior (Ventral) = Toward the front of the body — a4,
e Posterior (Dorsal) = Toward the back of the body — «alill,
e Medial = Toward the midline of the body — “ialill Jadl) slaily,
e Lateral = Away from the midline of the body — <ixalil) bill o vy,
e Proximal = Closer to the point of origin / trunk — 433l ki gf £ ialt ¢ 3,
e Distal = Farther from the point of origin / trunk — 4la) dkaii o) gial) oo
e Superficial = Toward or at the body surface — (b,
* Deep = Away from the body surface — (&=,



General terms

Dr. AHMED ABU AIN

* Consultant Radiologist .
- Head of Diagnostic Radiology - PHH

* Head of Diagnostic Radiology Specialty -MOH



» superior (closer to the head)

» inferior (closer to the feet)reference point —--
horizontal plane

» posterior (dorsal) closer to the posterior surface
of the body

» anterior (ventral) closer to the anterior surface
of the body

» lateral (lying further away from the
midline)reference point -- sagittal plane

» medial lying closer to the midline
» distal further away from the origin of a structure
» proximal closer to the origin of a structure




Body planes

Sagittal: a longitudinal
plane divides body into
equal_right and left parts

Coronal: a longitudinal
plane divides body into
_anterior and posterior parts
Horizontal: a transverse
plane divides body into
superior and inferior parts

Oblique: a longitudinal or

sverse plane with an
@Lﬁhﬂﬁhan_&m and

not parallel with any of the
‘/ above planes

.

>

pO&

Sagittal plane
(midsagittal or
median plane)

Coronal (frontal or
midcoronal) plane

? K Horizontal plane

Oblique plane

(axial)




General Terms

Posterior: back portion »
Anterior: front portion »

Dorsal: anterior part of the foot and posterior »
part of the hand

Plantar: posterior part of the foot »
Palmar: anterior part of the hand »
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Projection: the direction of the beam through the
body

@iﬂwweﬁ\mm@ PA: from posterior to anterior »
- AP: from anterior to posterior »

lung cgsegy 2@

APO: anterior part of the body is closer to the tube »
in oblique position

PAO: posterior part of the body is closer to the »
tube in oblique position

Mediolateral: from the medial part to the lateral »
part
Lateromedial: from the lateral part to the medial »
part
0y Join JuS € PA (acl yollolalSchat Il AP wilicmes «

Arm
@»ﬁj ) AP—L Aol

v







General body Position

General body Position: physical position of the body »

Supine: lying down on back »

Prone: lying down on abdomen »

Erect: upright position »

Trendelenburg: a recumbent position with »
the head lower than feet

Fowler’s: a recumbent position with the »
head higher than feet




abdominopelvic cavity is divided into
the abdominal cavity and pelvic
cavity. The abdominal cavity is
between the diaphragm and the
pelvis. Itis lined with a membrane
and contains the stomach, lower
part of the esophagus, small and
large intestines (except sigmoid and
rectum), spleen, liver, gallbladder,
pancreas, adrenal glands, kidneys and
ureters. The pelvic cavity contains
the bladder, some reproductive
organs and the rectum.




Decubitus
position
Lying down,
specifically according

to the part of the body
resting on a flat

= b
Surface, as in left or d\’“/:“’ (‘JL&J [+ <«
g 1ght La_tgral decubitus, U}_@ &\_-J g R4 %——I

or dorsal or ventral
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Fowler position

On back, head of bed
raised about 18 inches,
knees elevated




Prone

Lying face down




Supine

Lying face up




Trendelenburg
position

On back with head
lowered by tilting bed
back at 45° angle







Right
hypochondriac
/ region

" Right o Left
lumbar Umb;:;:‘a : lumbar
- region reg region
| Nithe | Hypogastric | 528
region region reglon

(5/“
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Superior
{(cephalad)

Postenor
{dorsal)

Inferior
{caudal)



2. Superior/Inferior
Cranial/Caudal

® Superior—means to be situated toward the
upper part or head of the body, positioned
above another organ or structure

® |nferior—to be situated toward the lower part
of the body or positioned below another
organ or structure

® Cranial—refers to the head end
® Caudal—refers to the tail end




4. Proximal/Distal -

® Proximal: Toward or ® Distal: Away from or

nearest the trunk or farthest from the trunk
the point of origin of a or the point of origin
part of a part

%slal

Proximal

Proximal

\

Distal



A X X R
A )OO e
X X
Superior s
Superior
Proximal
Anterior Posterior - Inferior
(Ventral) (Dorsal)
A J
} : Inferior 4
Proximal
Distal
Distal
Proximal
A J




5. Unilateral/Bilateral

® Unilateral—on one side
® Bilateral—on both sides

L A X J
o000
L L
L
®®



6.Superficial/lntermediate/
Deep o

® Superficial—near the outer surface of the body
® |.e. skin is superficial to the muscle layer

® |ntermediate—between two other structures

® j.e. the naval is intermediate to (or intermediate
between) the left arm and the contralateral (right) leg.

® Deep—further away from the surface of the body

® I.e. the muscular layer is deep to the skin, but superficial to
the intestines.



Terms of Movement

1. Flexion/Extension




2. Abduction/Adduction :

® Abduction—moving a body part away from
midline
® Adduction—moving a body part toward the

midline
? g

Abduction Adduction




3. Supination/Pronation :

“*3Supination- Rotating
hand/forearm laterally

Pronation

“hold the soup”
“*Pronation- Rotating
hand/forearm medially &:@

“vour the soup” oo
p p FOREARM



L A X J
o000
L L
L

4.Plantarflexion/Dorsiflexion oo

UPlantarflexion- Point
toes/foot downward

“stand on tip toes”
Dorsiflexion ,

dDorsiflexion- Point \Y/

toes/foot upward

“foot off the gas pedal’ \ w

Plantar flexion




5. Inversion/ Eversion oo

“Inversion

Movement of sole of
foot inward

“Eversion-

Movement of sole of
foot outward



OBLIQUE POSITIONS

[0 The chest, abdomen, or pelvis is
rotated from the supine, prone or
lateral positions.

[J A limb is rotated from the AP, PA or
lateral positions.




SPECIFIC OBLIQUE BODY POSITIONS

[0 Anterior Obliques - as laterals are
descibed by the body surfaces closest
to the IR.

[0 RAO - right anterior obligue position
- right and anterior surfaces closest
to image receptor.

0 LAO - left anterior oblique - left and
anterior surfaces closest to IR.




SPECIFIC OBLIQUE BODY
POSITIONS

[0 Posterior Obliques -As laterals and
anterior oblique positions are always
described by the surfaces closest to the IR

[0 RPO - right posterior oblique position- right
and posterior surfaces closest to IR.

[0 LPO - left posterior oblique position- left
and posterior surfaces closest to IR.

P




[0 An image taken in [0 An image takes in

the RAO position the LAO position
will correspond will correspond
with an image with an image
taken in the LPO taken in the RPO

position position.




[0 An image taken in [0 An image takes in

the RAO position the LAO position
will correspond will correspond
with an image with an image
taken in the LPO taken in the RPO

position position.




RADIOGRAPHIC PROJECTIONS

[0 Projections are different from positions in
that they describe the path of the central
ray (CR) or x-ray beam as it passes
through the patient.

[0 The term projection always refers to the
path of the central ray as it exits the x-ray
tube, traverses the patient and reaches the
IR, regardless of the body position.

P




AP (ANTEROPOSTERIOR)
PROJECTION

[0 CR enters the anterior body surface and
exits the posterior body surface.

IR closest to the posterior surface of the
patient.

O
[0 Produces a posterior view. A view is the
opposite of a projection.

o

When viewing a radiograph the term view
represents a position. For example, if the
patient is radiographed in the lateral
position then the image is said to be a
lateral view.

P




AXIAL PROJECTIONS




Abdominal Regions

right (1) and left (3) hypochondriac regions — on either side ®
of the epigastric region. Contains the diaphragm, some of
the kidneys, right side of the liver, the spleen and part of the
pancreas.

epigastric region (2) — superior (above) the umbilical region °
and contains most of the pancreas, part of the stomach,
liver, inferior vena cava, abdominal aorta and duodenum
right (4) and left (6) lumbar (lateral) regions — on either °
side of the umbilical region. They contain portions of the
@-and small intestines and kidneys.




umbilical region (5) — area around the e
umbilicus (belly button). Includes
sections of the large and small intestines,
Inferior vena cava and albdominal aorta
right (1) and lett (9) 1iac (1nguinal)
regions — are on either side of the
hypogastric region and include portions
of the 1arge and small intestines.

| ubzc) (8) regzon Inferior e
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Abdominal Quadrants

Right Upper Quadrant (RUQ) — right lobe of liver, gallbladder, part of ¢
the transverse colon, part of pylorus, hepatic flexure, right kidney, and
duodenum.

Right Lower Quadrant (RLQ) — cecum, ascending colon, small intestine, °
appendix, bladder if distended, right ureter, right spermatic duct (men),
right ovary and right tube and uterus if enlarged (women).

Left Upper Quadrant (LUQ) — Left lobe of liver, stomach, small ¢
intestine, transverse colon, splenic flexure, pancreas, left kidney and
spleen.

Left Lower Quadrant (LLQ) — small intestine, left ureter, sigmoid flexure, ®
descending colon .bladder if distended, left spermatic duct (men)
left ovary and left tube and uterus if enlarged (women).







Radiation protection

Annual dose for workers is 5rem or 50 msev/ »
year

ALARA (as low as reasonably achievable) »
Film badge »

Collimation »

Cardinal rule: time, shielding and distance »
Don’t repeat film ......... )




abdomen»




Abdominal Radiography

Some times called plain film (control) taken »
before abdominal examination using contrast
media

AP supine some times called (KUB) »

.



Acute abdominal series (emergency)

A series of abdomen radiographs taken to »
rule out some pathologies such as free
intraperitoneal air (air outside Gl) or
intraabdominal mass




Abdominal muscles

Diaphragm muscle: separate the abdominal »
cavity from the thorax cavity

2 psoas muscles: locates at either side of the »
vertebral column, the lateral borders must be
slightly visualized when good exposure is
used




Bony landmarks

1 Xiphoid tip

2 Inferior costal rib
margin

3 lliac crest

4 Anterior superior
iliac spine

5 Greater trochanter

6 Symphysis pubis

/7 Ischial tuberosity

Ao



Anatomical

RUQ
Liver
Gallbladder
Right colic
(hepatic)
flexure
Duodenum
Head of
pancreas
Right kidney
Right suprarenal
gland

LuQ

Spleen

Stomach

Left colic
(splenic)
flexure

Tail of pancreas

Left kidney

Left suprarenal
gland

RLQ

Ascending
colon

Appendix
(vermiform)

Cecum

%, of ileum

lleocecal valve

reglons

LLQ
Descending
colon
Sigmoid colon
7/ of jejunum




AP: supine

Indications for imaging »
Bowel gas patterns in obstruction, Control or
preliminary films for contrast studies

Technical factors: »
3543 cm»
70-80 kV




Patient position

Supine with »
midsagittal in the
mid of the table

Arms placed at »
patient sides

Legs are extended »
with support under
knees to be more
comfortable




Image evaluation »

Long scale contrast will visualize the varies
densities in the abdomen region including
psoas muscle, lumber transverse processes,
outlines of kidneys and liver




Anatomy Demonstrated »
Liver, spleen kidneys

Some GIT i
Ribs , Lumber Spine / )
Pelvis mfi:f”{“ i

Iium

.



Borders of the examination

Superiorly diaphragm, Inferiorly lower border »
of symphysis pubis, laterally the skin margins

The pelvis should be symmetrical about the »
midline indicating there is no rotation

The spine should be aligned to the centre of »
the film.

Check for movement unsharpness. »




A\

AP Supine
View

Lumi=Lumbar \'er!cbx_'.x 1
Lumda=Lumbar Vericbra 4
=Troc=Greater Trochaanter
SAIS=Superior Anteriur [liac Spine

B PFsm=|"spas Musc.e

Kdrn=Xidney, Right

Coxs in‘
!ynuc Y Bowel

£:as

IICr=1lac Cresl
SCrM=5acrun
SymP=Symphyvsis Pubis
Si|=Sacroiliac Joint
Spl=Spleen




Patient position

Prone with »
midsagittal in the
mid of the table

Arms placed at »
head sides

Legs are extended » i _
with support under — A

ankles to be more ' =
comfortable







Image indications
Abdominal masses and air fluid level »

LT Lat Decubitus

This position is preferred to demonstrate »
the free air in the region of the liver away
from the bubble of the gastric




Patient position

Lateral recumbent »
position

Knees flexed, one »
on top of the other

Arms up near head »

Legs are extended »
with support under

ankles to be more
comfortable




AP erect
Image indications »
Abdominal masses and air fluid level




Patient position

Patient is in »
standing position

Arms beside the »
body

Legs are separated

v




Air-fluid level in
stomach




Dorsal Decubitus
Image indications

Abdominal masses, air fluid level »
calcifications of the aorta and umbilical
hernia




Patient position

Patient is in supine »
position

Arms are elevated »
beside the head

Knees are flexed »




Gas in intestines

Prevertebral
region




Lat Abdomen
Image indications

Abdominal masses, calcifications of the »
aorta and umbilical hernia




Patient position

Patient is in lateral »
position

Hands are placed »
under the head

Knees are flexed to »
support the
position




intestines




Abdominal acute series
AP supine »

AP erect or LT Lat Decubitus if patient is too »
ill to stand

PA chest »

PA chest and AP erect are best to visualize air »
under diaphragm




Pancreatic Juice Secretion

The hormones cholecystokinin and secretin stimulate the release of
pancreatic juices by the pancreas.

The juices travel through the pancreatic ducts to enter thee
duodenum.




images modality

PLAIN ABDMAIN
CT SCAN
M.R.I

ULTRASOUND
NUCLEAR MEDICINE




CT SCAN AXIALAT T12

LIVER .1
GALLBLLADDER .2

INFERIOR VENA 3
CAVA

AORTA .4

UPPER POLE OF s
KIDNEY

PANCREAS .6
STOMACH .7
SPLEEN .8

SPLENIC FLEXURE .9
OF BOWEL




CROSS SECTION AT L2

d

. LIVER

. INFERIOR VENA
CAVA

. AORTA
. RIGHT KIDNEY
. LEFT KIDNEY

. HEPATIC FLEXURE
OF BOWEL

7. TRANSVERSE COLON
. BODY OF L2
. SPINAL CORD

N

SO v AW

0.o)




CROSS SECTION AT L2

. INFERIOR VENA
CAVA

. AORTA

. RIGHT KIDNEY

. LEFT KIDNEY

. LEFT RENAL VEIN

. ASCENDING COLON

. HEPATIC FLEXURE
OF BOWEL

. DESCENDING
COLON

10.BODY OF L2

O coNOYUVTI A~ W N —




LIVER .1

FUNDUS OF .2
STOMACH

PANCREAS 3
ABDOMINAL AORTA .4
JEJUNUM 5

BLADDER .6




1. LIVER

2. FUNDUS OF
STOMACH

3.SPLEEN

4. RIGHT KIDNEY
5. LEFT KIDNEY
6. PSOAS MUSCLE

/. VERTEBRAL
COLUMN

8. ILIAC BONE




MRI ABDOMEN CORONAL
VIEW

1. LIVER

2. RIGHT KIDNEY
3. LEFT KIDNEY
4. PSOAS MUSCLE

5. VERTEBRAL
COLUMN

6. ILIAC BONE







