YMS These slides accompany the OMS

COURSe

XR Review Course video here:

couRse For the complete course, including

_ quizzes and flashcards, visit
Mok Ying Ren mokyingren.sg. Please fill up the
Updated September 2024 guestbook and provide your

feedback too! @

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Goals

1. Understand the key principles in ordering

XRs

2. Review of XRs you can order and some

abnormal findings

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Key Principles

1.  Two views—AP and Lateral except in the
hand and feet (oblique)

2. Two joints—image the joint above and the
joint below

3. Two occasions—always compare with old
films if available

4. ldentify skeletal maturity - immature vs

mature

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Reading XR

e Reading XRs is like how you tell a curved

line from a straight line

o  You either compare with a physical ruler
o  Oryou compare with an imaginary ruler

etched in your mind

e Pattern recognition

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Two Views

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Two Views

AP ERECT

R

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Two Joints

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Two Joints

&

Comminuted
displacedlaced
fracture of the

radial head

Disruption of the
interosseous
membrane.

4 Subluxation or
W\ dislocation of
the distal
radioulnar joint.

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Two
Occasions

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Skeletally Immature XR

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Skeletally Immature Upper Limb XR

R

wiki

Acromion Process

Head of Humerus

Humerus

Updated September 2024. For updates and more notes, visit mokyingren.sg

1st Rib

Clavicle
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Skeletally Immature Upper Limb XR
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Skeletally Immature Upper Limb XR

wiki
Carpal Bones
Styloid Process Sl
Ulna Head
Ulna Radius
Radial Tubercle
Radial Neck
Radial Head
Trochlea Capitulum
Humerus

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Skeletally Immature Upper Limb XR

wiki
—Distal Phalanx
Phalanges
Middle Phalanx
Proximal Phalanx
Metacarpals
Hamate ‘
1C_qpitattq
riquetrium . Carpals
Pisiform Scaphoid L
Lunate
Ulna Radius

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Skeletally Immature Lower Limb XR

Ilium

Femoral Head
Pubis

Ischium

Femur
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Skeletally Immature Lower Limb XR
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How mature? Elbow Ossification Centers

Capitellum 1 yr.
R adial Head 3 yrs.
' nternal Epicondyle 5 yrs.

(medial)

'rochlea 7 yrs.

Jlecranon 9 yrs.

xternal Epicondyle 11 yrs.

(lateral)

Updated September 2024. For updates and more notes, visit mokyingren.sg
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How mature?

RADIOGRAPHIC ATLAS OF
SKELETAL DEVELOPMENT
OF THE HAND AND WRIST

SECOND EDITION

WILLIAM WALTER GREULICH

Professor of Anstomy, Stanford University Sehood of Medicine

S. IDELL PYLE

Researeh Ascociate, Depariments of Aratomy,
Western Rescroe Univeriity end Stanford Unisersisy Sehoals of Medicine

Updated September 2024. For updates and more notes, visit mokyingren.sg

3 years

3 months

4years

9 years

6 months

12 months

10 years

24 months

6 years

12 years

19 years
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Key Principles

1.  Two views—AP and Lateral except in the
hand and feet (oblique)

2. Two joints—image the joint above and the
joint below

3. Two occasions—always compare with old
films if available

4. ldentify skeletal maturity - immature vs

mature

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Goals Today

1. Understand the key principles in ordering

XRs

2. Review of XRs you can order and some

abnormal findings

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Normal Shoulder XR

Acromioclavicular Joint

Superior Border ScapulV Acromion Process

Groove

L

wiki

i S Head of Humerus

Anatomical Neck

- —— Greater Tubercle
— Intertubercular

Ty Lesser Tubercle

Shoulder AP

Updated September 2024. For updates and more notes, visit mokyingren.sg

Surgical Neck

Humerus

Acromioqlavicular
Jomtr
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Shoulder Special Views

Coracoacromial Arch

Coracoid
Process Acromion

Outlet

Shaft of
0 E S

R [T

wiki

RIGHT
VELPEAU

Axial View - requires

abduction of arm

\Velpeau View
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Shoulder Special Views - Acromioclavicular Joints

ocla "wa,:r Clavicle Acromioclavicular Joint ﬁ L
I 30 Degree | wiki

Acromion Process

~N

a7 T

- o
Bilateral Zanca Viewjis

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Abnormal Shoulder XRs

A ptenor.ShouIde Proximal Humerus #
Dislocation

Updated September 2024. For updates and more
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Humerus Shaft to Elbow

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Normal Humerus XR

R

wod llHumerus AP

Acromion Process
Head of Humerus
Greater Tubercle
Lesser Tubercle

Surgical Neck Glenoid

Cavity

Humerus (Shaft)
Deltoid Tuberosity

Lateral
Epicondyle —— &
Capitulum =%
Radius ﬁt-_ Medial Epicondyle
’ Trochlea
Ulna

Updated September 2UZ4. or updates and more notes, Visit mokyingren.sg

R Humerus Lateral ‘

wiki

Acromion Process
Head of Humerus

Greater Tubercle
Lesser Tubercle

Humerus (Shaft)

Medial & Lateral
Epicondyles Superimposed

Olecranon
Process Ulna
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[

Elbow AP

Humerus

Medial
Supercondylar

Ridge \

Olecranon Fossa

i i Lateral
tedial Epncond<le Supercondylar
Ridge

Olecranon
Process di/ LateraI'Epiconder
Trochlea Capitulum
... Humeroradial Joint
~————— Radial Head

Humeroulna Joint
——— Neck of Radius

Radial Tubercle

Ulna
Radius

wiki

Updated Se

Elbow Lateral

N ES
Anterior Fat Pad (SHaft)

Capitulum

Coronoid Process
Radial Head
us.

Supracondylar Ridge

Olecranon Process

“..'\W k|
=
b-,‘ & y

Radius Ulna Trochlear Notch
(Shaft) (Shaft)
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2 Lines for Elbow (Paeds)

Radiocapitellar Line

“A line drawn down the neck of
he radius on any view should
intersect the capitellum.”

gl
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Updated Sepiernver zuz4. rur upudies anu imure 1nows, visit i

COURSe

Elbow Special XR

Humerus

Anterior Fat Pad (Shiat)

Capitulum
Radius —
oronoid Process :
Radial Head Supracondylar Ridge
Neck of Radius
Ulna Olecranon Process

Radius Ulna Trochlear Notch L

-
25 DEGREE UPTILT e —

UKyINYIEN.SY
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Elbow Special XR (Paeds) [

i'Ms “Elbow AP Internal Oblique View,

‘:'::‘é' 4 74'
Elbow APES Internal Oblique View] ® : .
d - ‘3 Internal Oblique View

v

[ -
! e d

Good to visualize Latera.'ll Condyle' Fracture
(#2 Most common Paediatric EIbow Fracture)

Updated September 2024. For updates and more n

otes, visit mokyingren.sg
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Abnormal Humerus/ Elbow XRs

" Hy H ‘
Humeral Shaft "‘"‘ i Al el Sl Distal humerus #

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Normal Forearm XR

Forearm AP

Carpal Bones < g

Styloid Process
Ulna Head

Ulna

Trochlea
Olecranon Process

R

by Forearm Lateral

Styloid Process

Ulna Head
Radius

Radius
Radial Tubercle
Radial Neck
Raclal Head Radial Neck
Capitulum Radial Head

Humerus Olecranon Process
Humerus

35
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%) o o Scaphoid
' .‘ \ Lllll.’lt(‘ J
Normal Wrist XR | o
Pisn‘m@
L - - ———
wiki - o _ Cipitate

Hﬂlll-’\tt‘ w 5 . : HANDLE

1st Metacarpal

*
5\
aaie of StP \ \ N Capitate Trapezium
etacarpal  — Base of 1st .
T
Hook of Hamate ~ Metacarpal ?ics?g;z:d
Hamate Trapezoid bilns S it
. : na oi na
Capitate Trapezium Processy R:diu:
Pisiform ——————— Scaphoid
Triquetrium
aihats Radial Styloid Ulna
’lsjlna Styloid Frocess Radial Inclination Radial Shortening Volar Tilt
rocess
o
Head of Ulna 11mm 11
Ulna Radius

: Wrist Lateral

gRadial parameters - Rule of 11
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Wrist Special Views

Thumb
Trapezium
L Scaphoid
Capitate Hamulus of
Hamate

Carpal Tunnel View

Ur sit mokyingren.sg

Pisiform

YT
Scaphoid Views
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Normal Hand XR

wiki

Lﬂ

Distal - —Distal Phalanx
Interphalangeal

Joint

Proximal h
Interphalangeal
Joint

Middle Phalanx

Phalanges

Proximal Phalanx

Distal
Interphalangeal
Joint

Proximal
Interphalangeal
Joint

Metacarpo-
phalangeal
Joint

Hamate
Capitate
Triquetrium
Pisiform

Metacarpo-
phalangeal —
Joint

Metacarpals
Hamee Trapezoid - ]
Capitate Trapezium
Triquetrium
Pisiform Scaphoid Carpals
Lunate Radial Styloid
Ulna Styloid Process A
Process
Ulna Radius

Updated September 2024. For updates and more notes, visit mokyingren.sg

Lunate

Ulna Styloid
Process

Ulna

Distal Phalanx

Middle Phalanx
Phalanges

Proximal Phalanx

Metacarpals

Trapezoid
Trapezium

Scaphoid  Carpals

Phalanges

2nd to 5th

Metacarpals Metacarpals

1st Metacarpal

Capitate
Trapezium
Pisiform
Scaphoid

Lunate

Carpals

Radial Styloid
Process

Radius

Ulna
Radius

38
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Abnormal Forearm/ Wrist/ Hand XRs

Both Forearm # with Distal Radius # Bony Mallet Finge
P osterior Elbow Dislocation
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Pelvis and Acetabulum

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Normal Pelvis XR

lliopectineal line 3
- i Acetabular fossa

Crest of Ilium

5th Lumber Vertebrae
Posterior Inferior Spine

Ilium

Anterior Superior
Iliac Spine P ~ Greater Sciatic Notch

Acetabulum
Anterior inferior Femoral Head
Tliac Spine Femoral Neck - . ]

Icrl\’teilétrochanteric » . poste rlOr

Superior Ramus of Greater

1 e Trochanter - = ‘ Wa” Of
Lesser Trochanter : .i aCeta b U I U m

Obturator Foramen

Ischial Tuberosity

R

wiki

Pelvis AP, Acetabular Lines

Updated September 2024. For updates and more notes, visit mokyingren.sg

P 75 fr’\physis‘Pubis Femur
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Pelvis Special XR

Inlet View - Good to see Anterior-Posterior Translation

)

B |
- "mmu’“” ‘ L, A k

b




"t"’xn REVIEW

seview PICQ = Posterior Column (+ Anterior Wall) in lliac Oblique

Acetabular Special XR SN M R

= R
& lliopectineal line 1
. Acetabular fossa
; T :

" "

oA
Ny ~~<Anterior and
S e posterior
oot wallof

Teafdrop . acetabulum

Can see IIia{cWing =
lliac Oblique (OO)

Can see Obturator Foramen =
Obturator Oblique (OO)
)

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Abnormal Pelvis XRs

Open book pelvic # I Acetabular #

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Hip and Femur

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Hip XR

Crest of Ilium

Ilium

Posterior Inferior Spine

Greater Sciatic Notch
Acetabulum

Femoral Head

Femoral Neck

Intertrochanteric
Crest

L Greater
- _— Trochanter

Lesser Trochanter

; y Greater Trochanter
H|p AP 3 3 / Lesser Trochanter
L Shenton’s Line o
Obturator Fora Femur wiki . h Hip Lateral
mur .

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Femur Normal XR

% Femoral Head

/ Femoral Neck

g / Intertrochanteric
Crest

-\

—— Greater

Trochanter

Lesser

Trochanter

Femur
(Shaft)

Femur
(Shaft)

Distal Shaft of
Femur

Lateral Condyle

Acetabulum
Head
Neck

Greater Trochanter

L

L Patella
- | Medial Condyle
com | WIKI | oo

wiki

* Lateral & Medial
Femoral Condyles

com Tibia

Updated September 2024. For updates and more n)| Fe l I I u r AP

Femur
(Shaft)

Distal Shaft of

Femur

Patella

L

wiki

Femur Lateral

48




"'t""xn REVIEW
COURSE

Abnormal Hip/ Femur XRs

Shenton’s Line intac

Subtrochanteric #

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Knee

Updated September 2024. For updates and more notes, visit mokyingren.sg



Normal Knee XR

Femur

Medial
Epicondyle

Lateral

Epicondyle Patella

Intercondylar
Notch
Lateral Femoral

Condyle Medial Femoral
— Condyle
Lateral Tibial Medial Tibial
Condyle — Condyle
Intercondylar
Eminence
Head of
Fibula
Tibia
Fibula

Rl &

wiki

i

wikiRadiography.com

Updated September 2024. For updates and more notes, visit mokyingren.sg

Articular Surface
Patella

Adductor Tubercle

Patella ﬁ

Tibial
Plateau
Tibial
Condyles

Lateral Condyle

Medial Condyle
Intercondylar
Tubercle

Tibial
Tuberosity

Tibia Fibula

wiki

wikiRadiography.com

R

wiki

Patella patella
Surface
Femur

Articular Surface

Patella :
Medial

Lateral Femoral

Femoral Condyle

Condyle

Weight bearing will reveal loss
of joint space bette
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Knee XR Special Views Extension Rosenberg
Femur
Patella
Intercondylar &
Fossa
Lateral Femora Medial
Condyle ——— Femoral
Condyle
Medial & Lateral

Tubercles of
Intercondylar
Eminence

wikiRadiography.com

wiki

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Knee XR Special Views

\u{ \/. \

Ve

— /') (

Normal alignment - AR x Long Leg Films -

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Abnormal Knee XRs

I

5

1 ‘Distal Femur #

Knee nterior Dislocation

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Tibia to Ankle

Updated September 2024. For updates and more notes, visit mokyingren.sg



YMS

"'t-'"'xn REVIEW
COURSE

Normal Tibia XR

Tibia AP

Lateral
Tibial
Condyle -

Head of
Fibula

Medial Tibial Condyle

~ Fibula

Tibia
B Medial Malleolus
Tibiofibular Joint
R. Lateral Malleolus ——
wiki
Updatec

_Patella

Tibial

Tuberosity

wiki

Tibia

Medial Malleolus

Femoral Condyles

Head of Fibula

Tibia Lateral

56
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Normal Ankle XR

Shaft of . Shaft of wiki

Pibula Fibula
N Tibia
Tibia
Fibula
" Tibiotalar
Fibula Fibula Joint
Lateral Talus
Malleolus Navicular
_ Tibiotalar i
SR Medial

Joint Malleolus — Lateral

Malleolus

. ___ Lateral — Malleolus
Talus 3 Malleolus Al Talus
Mortise J
L i B >th
Ankle AP wiki A nkle Mortlse ki A nkle Lateral Gibsid Mae'.;gtgs o
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Anormal Tibia/ Ankle XRs

1A

Tibia Shaft Comminuted #

e A > .
Distal Tibia Comminuted #,
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Foot

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Normal Foot XR

Distal Phalanges R

Interphalangeal ,“
Joint -—%

A
Proximal ‘ 4 /B
Phalanges (1-5)
B Pi C  _ Intermediate
Metatarso- : @8l » D E’E_allja)nges
phalangeal
Joints > 8
Sesamoid Bones —___ Head of 5th
Metatarsal
Metatarsals (I-V)
Shaft of 5th
A Metatarsal
Cuneiforms
- Medial
- Intermediate Base of 5th
- Lateral Metatarsal
Navicular Cuboid
Talus Calcaneum
Tibia

Foot DP

Updated September 2024. For updates and more notes, visit mokyingren.sg

Foot Lateral

Metatarsals
x Phalanges
) >

Navicular  Sesamoid Bones

Interphalangeal
Joint

Proximal )
Phalanges (1-5) Intermediate

D — Phalanges
Metatarso-
phalangeal
Joints

Head of 5th
Metatarsal

Sesamoid Bones

Metatarsals (I-V)

Shaft of 5th Calcaneum Sinus Tarsi
Metatarsal

Cuneiforms
- Medial
= Interrr}ediate Tarsals
- Latera Base of 5th
Metatarsal Erect
Navicular Metatarsals
Cuboid / Phalanges

Talus

Tibia
Calcaneum

Calcaneum Longitudinal Arch

Fibula Foot Lateral weight bearing

wiki

wiki
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Normal Calcaneus XR

L Talocalcaneal
Joint

el Calcaneum Axial
Harris View,

Calcaneum

wiki

Trochlear
Process

Sinus Tarsi

Lateral
Process

I
Tubercle wild

Tubercle

Calcaneum Sustentaculum Tali Cuboid

Calcaneum Lateral

Updated Sep Ingren.sg
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Normal Toe XR

Distal Phalanges R
Distal Phalanges wiki
Oblique view
J A
Interphalangeal - B
Joint -
Interphalangeal : |
Joint < Proximal 1 > Intermediate
Phalanges (1-5) B % D =™ Pphalanges
Proximal 3 I?jteirmediate — W (A-D)
Phalanges (1-5) _ 3 Phalanges - ]
‘ D— (A-D) Metatarso- - =) s
R g W phalangeal
Metatarso- '“ Joints g
phalangeal —— " 5
Joints 5

Sesamoid Bones
Sesamoid Bones

Metatarsals (I-V)

Metatarsals (I-V)

Toe Oblique

/

Updated September 2024. F-or updates and more notes, Visit mokyingren.sg
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Abnormal Foot XRs

Calcaneum #

=0th Metatarsal Fracture
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Cervical Spine

Updated September 2024. For updates and more notes, visit mokyingren.sg



Cervical Spine Normal XR

ch of Atlas

Cervical Body 4 Dens (C2)

Intervertebral Disk Posterior Arch

Space Superior Articular
Process
= 2y - e Contour
Trachiea Spinous Process (C2):
Pedicle = Spinous Process Inferior Articular proce
— Inferior Articular Superior Articular proce

Cervical Body 7 Process
Articular Pillar

1st Rib Trachea

Thoracic Body

Apophyseal Joint (C!
Lamina -
Vertebra

. — Soft Tissue Contour

Intervertebral Disk

Prominens
Body (C7)
Cervical Spine AP . Cervical Spine Lateral L
_ : wiki e

65
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#Retropharyngeal Soft tissue

Important Lines for Cervical Spine |[ESaSuCiiEe )

4 Lines for C-spine

AlignmeW’

g

Spinous
Process Line
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Cervical Spine Flexion/ Extension views

Flexion Extension
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Cervical Special XR (Largely replaced with CT scan)

|

Upper Incisors
‘Lateral Mass (C1)

Odontoid Process .

i (R feri icul
Zygapophyseal Joint A ' ' Inferior Articular
Space (C1-C2) /' gurface (C1) |
L uperior Articular
Body (C2) | - ! Surface (C2)

L

L

Swimmer’s View,

Clavicle

Spinous

Process (C7) Humerus

Body

Rib (T1) - .‘ Cervical 7

Rib (T2) —=

Trachea

L

wiki
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Abnormal Cervical XRs

';'I-: 40 90
y: 2074 px ¥

Updated September 2024. + -C 3 Tea r D ro p |;ngren.sg

Cervical spondylosis
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Lumbar Spine

Updated September 2024. For updates and more notes, visit mokyingren.sg
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Transverse
Process

Intervertebral
Disk

Ala of
Sacrum

Sacrum

Lumbar Spine Normal XR ;L

12th Rib
Pedicle

Spinous
Process

Psoas
Muscle

Lumber
Body (L4)

Sacroiliac
Joint

wiki

e

Intervertebral
Disk

Pedicle

Intervertebral
Foramen
Inferior Vertebral
Notch

Superior Vertebral
Notch

Inferior Articular
Process
Spinous
Process

Vertebral
Body (L4)

Iliac Crest
— L5 S1 Joint

Sacrum

wiki

Lumbar Spine Lateral
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Lumbar Spine Flexion/ Extension Views
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Lumbar Spine Special Views (largely replaced with CT)
EE@E:’E:: . ‘-V bv 4 Inferior

R

wiki

Updated September 2024. For updates and more notes, visit mokyingren.sg
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wiki

Sacrum

Median Sacral Crest

Sacral Horn

Coccyx

Updated September 2024. For updates and more notes, visit mokyingren.sg

Sacrum Laterall

Sacrum/ Sacromac Joint Normal XR

Superior Articular Sacrum Ilium
Process \
.’
y .‘(t by
Sacral g Left
Foramina y Sacroiliac
3 . A" - Joint
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Abnormal Lumbar XRs

L1 Burst Fracture L? Compression Fracture

Updated September 2024. For updates and more notes, visit mokyingren.sg
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S Summary Table of XRs

Region (Lines)

Orthogonal Sets

Special Views

Region (Lines)

Orthogonal Sets

Special Views

!

Jpdated September 2024. For updates and more no

es, visit mokyingren.sg

Shoulder AP/ Axial Y-Scapula, Velpeau Hip AP/ Lateral
(Moloney’s Arch) Zanca (ACJ) (Shenton’s Line)
Humerus AP/ Lateral Femur AP/ Lateral
Elbow AP/ Lateral Greenspan (Radial Knee AP/ Lateral Skyline (PFJ)
(Anterior Humeral, head) (Weight bearing for Rosenberg (Medial Joint
Radiocapitellar Internal Oblique OA) Space)
Lines) (Lateral Condyle #) Long Leg (Mech axis)
Forearm AP/ Lateral Tibia AP/ Lateral
Wrist PA/ Lateral Scaphoid Ankle AP/ Lateral/ Mortise
(Gilula Lines, Radial Carpal Tunnel
Parameters) Foot AP/ Lateral/ Oblique Harris, Broden’s
] (Calcaneum)
Hand PA/ Lateral/ Oblique
Toes AP/ Lateral/ Oblique
Finger PA/ Lateral/ Oblique
. Cervical Spine AP/ Lateral Open mouth (C2)
Pelvis AP Inlet/ Outlet (4 Lines for alignment) Swimmer’s (C7)
(Acetabular Lines) lliac/Obturator Oblique (Retropharyngeal Flexion/ Extension
Swelling 2-6-6-2)
Sacroiliac Joint A\
Sacrum lateral Lumbar Spine AP/ Lateral Flexion/ Extension




