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Scaphoid:[Gr] “boat” & mioon
- Scaphoid bridges the proximal and
T distal carpal rows
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Proximal Carpal Row: (S+L+Tq+P)
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Upper Extremity Trauma _

RadIUSZ [L] “ray” /-\rm:(l—'\;ggilglshrg;%t)es around ulna

Wrist: Radius is the foundation upon
which the carpal bones reside

Looking down on \I/ListFrsTuberc\e (dorsal)

CTIMR articular surface & Normal anterior (volar)
FOOSH | (palmar) tilt of distal radius
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Radiographs
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Colles Perpen-
Torus ) l\lchrzrgal *r dicular to
Barton ¥ vola ng axis
Scaphoid Anterior WERS
Ulna side
Wow view
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Lunate:[L] “moon” N 5 aidscss Roing ta

Oéngﬂ B8 Lunate sits %2 over radius (lunate fossa),

e 2 over Triangular Fibro Cartilage (TFC)
Lunate is nearly surrounded by cartilage

CTIMR Lunate susceptible o

FOOSH S to AVN (Kienbock)

Torus
Barton
caphoi

[

wow
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Upper Extremity Trauma
L] “arm”... related to “ell’, “cubit”*

UI na: [L] ”e/bOW” Unit of length equal to the forearm
Oéﬂgﬂ! B UIna major component of elbow, forearm
e Role at wrist is limited
B > Doesn’t even normally touch carpal bones

CT/IMR Forms the
FOOSH Distal S

Colles Radio-
Torus Ulnar
Barton Joint
Scaphoid
Frontal
wow view
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H . “ »’ Head-st d round I end
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Ulna side
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Upper Extremity Trauma
Capitate articulates with Long finger MC
M et acar p al S Hamate articulates with Ring & Small finger
n
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CTIMR
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CTIMR
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WOW view
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Trapezoid:[Gr] ‘table shaped”

o

aka “Lesser "
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Radiographs
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CIi Trapezoid

: _ Multangular”
F%%ﬁgs articulates 2 P
Tk with index
BTN finger MC Fils
Scaphoid .
Frontal
Wow view
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Carpal Tunnel

Walls of the carpal tunnel are made of
the carpal bones that stick out anteriorly

OAnatomy
Radiographs
4 Views

CTIMR
FOOSH

Torus
Barton
caphoid
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wow
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Upper Extremity Trauma

‘Marty age 15

Hand # Wrist

Hand

R,A 27yoM, fell off bike
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1Y
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Hand # Wrist

G,M 44yoM
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Wrist: PA = Standard View

Anatomy |4 El|1bo‘?:i @ r -
RELIOMETIS - Soulderhel
CiViews MAIOLE = |

g’f X-ray beam |\
Posterior=>Anteri
/‘ = 13 PA”

X-ray beam centered
on Capitate
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Hand # Wris
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Upper Extremity Trauma
Hand vs Wrist: X-ray Beam

[NECN Hand radipgraphs: R Wrist
SECUIENIEINEE 5 X _ray-bealn centered [ERSSRR radiographs:
4 Views @ 3rdMC / f -

CTMR |
FOOS

» X beam
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Upper Extremity Trauma

Wrist: PA View
P 3 &Y CU M Carpal Alignment
O4 Vliews ‘ »Proximal Carpal Row

Joint Alignment

%H ) »Radio-Carpal Joint
Colles o MVicW > Carpal-Metacarpal Jt
Torus SIUES > Distal Radio-Ulnar Jt
Barton than
Scaphoid

ey Ulnar Length
; »Normally, Ulna same
length as Radius

wow
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Ulnar Variance

Anatomy Ulna shorter than Radius |UIna longer than Radius
Radlo_ raphs  » “Negative Ulnar Variance” |> “Positive Ulnar Variance”

O4 Views > Risk AVN Lunate (Kienbock) |»> Ulna can punch hole in TFC
» Ulna can impact upon Lunate

Upper Extremity Trauma

CT/MR ik | = “Ulna Abutment Syndrome”
FOOSH . :
Colles
Torus
Barton e |y :
Scaphoid 5 ‘ P2y Treated
i p with ulna
! shortening
) osteotomy
wow v
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Upper Extremity Trauma

Can see most carpal bones on Lateral

Anatomy E Can't see
Radiographs | Triquetrum on
O4 Views lateral view...

CT/IMR
FOOSH
Colles
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Wrist: Standard 3\ Views

Anatomy
Radiographs
O4 Views

CTIMR
FOOSH
Colles

Scaphoid

wow
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Wrist: Lateral View
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Radiographs
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CTIMR
FOOSH
Colles
Torus
Barton

caphoi
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Upper Extremity Trauma
_ anuetral Fracture

Classically presents
as atiny avulsion
fracture dorsal to

the mid-carpus

Anatomy
Radiographs
O4 Views

CT/MR
FOOSH

Colles »There are no normal
Torus ossicles dorsal to the
Barton carpal bones
Scaphoid vIf you see a small bone
tgack there, it's a fracture
wow *May be old, as these tiny

fractures don't always heal
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Upper Extremity Trauma

erst Obllque View

Best view of:
»STT joint
» Thumb C-MC joint

Radiographs
O4 Views

CTIMR v'Common sites for OA
F%%ﬁé's Additional view of:

» Carpals (scaphoid)
»Metacarpals
»Radius (styloid)
v'Sometimes a fracture is
seen only on this view
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Upper Extremity Trauma

Scaphoid (Ulnar Deviation) View
Anatomy Patient holds

e WriSLn ulnar
e deviation =
CTIMR

F%%ﬁ:s MELEED
Torus { elongated
Barton oD view of the
Scaphoid " scaphoid.

Helps when
1 looking for
Wow r— fractures.
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Wrist: CT

Anatomy

: Good for complex fractures
Radiographs

»Aid in surgical planning )
Good to assess fracture healing
>Even in the presence of metal s
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Wrist: CT

NOT good for occult fractures
»Fractures non-displaced on radiographs...
-.are non- dlsplaced onCT

Anatomy

Radiographs
4 Views
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4 Vlew Serles for Scaph0|d Fracture
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Anagomy

> Excess radiation across torso
WOow > X-ray scatter decreases res.
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Upper Extremity Trauma
Wrist MR: Positioning

We scan patients withitheir AR
wrist %ver the head "

Ana!omy

> In a wrist coil
» Functions best in-the centerof:
the magnetic field
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Upper Extremity Trauma Wrist

Fall On Out-Stretched Hand (FOOSH)

Anatomy Most injuries to the wrist are due to one
Radographs common mechanism
— Perhaps THE most common injury
CT/MR v'1-in-6 ER fractures occur in the distal radius*
OFOOSH »Humans are a clumsy species
Colles v'We walk upright
orus v'We're top heavy
Barton v'When falling, we instinctively protect our head, by
i «»Extending our arm
Scaphoid «% Striking t%e ground with our hand i
This mechanism of injury is perhaps
wow UNIQHEdltobhtumans
e e Srono erhopedessboutcon [ B¥] siide 31 of 84
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Anatomy
Radiographs
4 Views

Hyperextend
Wrist
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Upper Extremity Trauma

Colles Fracture
Transverse Fx distal radius
»Hyperextension forces cause:
v'Dorsal angulation
+ Dorsal displacement

Anatomy
Radiographs
4 Views

Wow ’ ; MAL!

www.schreibman.info  R,C 92yoF ..S|ide 35 of 84

©2015 Ken L Schreibman, PhD/MD

page 6 of 14

Upper Extremity Trauma
The most famous penguin on the Internet
SRR

Anatomy ¢
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Upper Extremity Trauma Wrist
Fall On Out-Stretched Hand (FOOSH)
Anatomy  — Hyperextension of wrist 2

Radiographs .
4 Views Hyperextenswe forces on:

. 2,
awe  ~Radius (&
OFOOSH v'Colles fracture
% v'Torus fracture (children) /=

B »Carpal bones
Scaphoid v'Barton fracture
v'Scaphoid fracture
Wow v'Lunate/perilunate dislocations

www.schreibman.info A
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Dorsal Angulation is Bad ®

/Ml To measure angle:

> Draw line along 2 wee
distal radius "
v'From front corner
v'To back corner

» Draw line along

Anatomy
Radiographs

OColles shaft of radius | 20°
Torus v Perpendicular to this orsal
gamﬁ ” > Measure this angle i SRS,
Scaphoid vNormalis VOLAR UMK edvhn
‘ v 2-20° )
3 ! sup‘port| cadrpal I
wow i Dorsal = Abnormal it
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Upper Extremity Trauma

Must reduce angle to heal right
= 4

Anatomy

6 weeks later:
! Healing, normal
Volar angulation®© Jvolar angulation©
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Marked dorsal
angulation®
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Colles vs Smith Fracture

LAW &
ORDER

Season 15, Episode 2
original air dafe 4

Anatomy
Radiographs
4 Views

CT/IMR
FOOSH
OColles

Anatomically
impossible?

Scaphoid
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Mechanisms: Colles vs Smith

Anatomy - - -
Radiographs = [T ‘
4 Views

CT/MR
FOOSH

OColles
Torus
Barton
Scaphoid
> Hyper-
extension
WOW =) > DORSAL

www.schreibman.info
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Upper Extremity Trauma
Colles fractures very common
In children Sectetary Judysg BERITEANLY
-
éa" fon

Anatomy

»Fall a lot
» Torus fracture
foosy /N women

» Osteopenia
Torus »2 women in

Barton i
Scapnoid | MV life...
In the
WOW media...
www.schreibman.info .
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Upper Extremity Trauma

Anatomy
Radiographs
4 Views

CT/MR

FOOSH
OColles
Torus
Barton .
- Smith: :
Scaphoid . ; i
’?,Zg?g;, Lateral view: | Reduction & cast:
»VOLAR Too much volar|  Normal volar
WOowW angulation angulation ® angulation ©
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Upper Extremity Trauma
Mechanisms: Colles vs Smith

Anatony aapns |FOOSH > Hyperextension - Colles

4Views | whether fall Forwards or Backwards

wow
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Upper Extremity Trauma:

Wrist
Upper Extremity Trauma

Mechanisms: Colles vs Smith
Anatomy TS "

- B8 Smith fracture
Radiographs

4 Views sl o , is much less

) common than

CTIMR Colles
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Robert William Smith (1807-1873)

Anatomy FAACTURE OF THR LOWER EXTRENITY OF THE RADICS, WITH DIS-
Radiographs | TREATISE OX FRACTURES PLACEMENT OF THE LOWER FRAGMENT FORWARDS
4 \liews - This is an injury of e dingly rare occurrence, and one
e THE VICINITY OF JOINTS, which presents charcters closely resembling those of dislocation
- of the carpus forwards. It generally occurs in consequence of &
C l P & q
T/MR P — fall upon the back of the h ation o
FOOSH is from half an inch to an inch o o nrticulation; i
- accompanied by great defor pal foatures of whi
OColles ACCIDENTAL AND CONGENITAL | |y o dorsal and a palmar tumour, and a striking projection of
Trie - the head of the ulna at the posterior and inner part of the fore-
P DESLOCATRONE. i fhe o) Flnont sakirio the il KonMl of ha Bk
arton : 2 &
. somERT WLt
Scaphoid | —.— — /
- la .
(1847?) MDCCCL=1850 X
wow = Page 162
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Upper Extremity Trauma Wrist

Abraham Colles (1773-1843)

—YAna!Om EDIN;;{’RGH

Radiographs | \gprcAL AND SURGICAL
4 Views JOURNAL:

CT/MR On the Frocture of ihe Carpal extremity of the Radins. By A.

m Collcs, M. D. one of the Professors of Anatomy and Sur-|

gery in the Royal College of Surgeons in Ircland.

Om “I should consider this as by far the most common
Torus injury to which the wrist or carpal extremities of the
Barton radius and ulnar are exposed.”

i “The injury to which | wish to direct the attention of
Scaphoid surgeonhs, had not, as far as | know, been described by
any author.”
VOLUME TENTH. (Sl;e ggs
M 18 Roentgen)

el
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Fractures in Children

1= UM PowerPoint Model
Child Lateral

VEpiphysis
-é hysis
growth plate)
RMetaphysis

Anatomy PA view

Radiographs
4 Views

Diaphysis
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Upper Extremity Trauma
Torus Fractures: Lateral View

Laiic. 2] (-5 Cortex buckles IN
9 »FOOSH (Colles)
v'Dorsal cortex
»Fall on back of wrist
(Smith)
v'Volar cortex
Nature does not make angles...
Nature makes smooth curves
If you see cortex angulation in
a child that should be smooth,
it’s likely a torus fracture!
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Upper Extremity Trauma

Radlograph along cortex Symp{.jnmatlc I
2HeWS 5 Focus on
metaphysis
> PA view
v'Buckles
outward
Barton »Not sure?

Scaphoid v'Compare to
normal side
v'Use other

Wow views!
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Upper Extremity Trauma

FOOSH Fractures in Children

1= =1 PowerPoint Model Adult bones: Brittle
Child Lateral »Snap under force

Child bones: Soft

Anatomy
Radiographs
4 Views

CTIMR »Bend under force

FOCOEH »FOOSH >

oﬁ v'Hyperextension distal
Barton radial metaphysis
Scaphoid v'Buckling metaphysis-

diaphysis junction
«»Buckle Fracture
““Torus Fracture”

P siide 50 of 84
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Upper Extremity Trauma
Torus Fractures: PA View

Cortex buckles
OUTWARD

PAView

Anatomy
Radiographs
4 Views

CTIMR
FOOSH
Colles

Wow

©2015 Ken L Schreibman, PhOIMD. '
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Upper Extremity Trauma

Ra;il\t/)graph along cortex Symp}omatlc'
=4S 5 Focus on

metaphysis|
»>Lat view
Colles v'Buckles
OTorus inward oy

Barton > Not sure?

Scaphoid v'Compare to
normal side
v'Use other

Wow views!
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Wrist

Upper Extremlty Trauma

[Architecture]:
A large convex molding,
semicircular in cross section,
at base of a classical column.
MIIH
il
/<—Torus )
Plinth ' Jl

- = |[Base)
RadioGraphics 2004; 24:p1025 ..Slide 55 of 84
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Upper Extremity Trauma Wrist

Barton Fracture

fnatomy | Hyperextension of wrist 2
Radiographs ;

4Views Impaction of carpal bones
TR on radius dorsal rim 2>
FOOSH Fracture radius rim

Colles »Intra-articular fracture
og%n v'Potentially more serious than Colles
2aril (extra-articular fracture)
Scaphoid v'"May require surgical fixation
v'Surgeon may order CT for planning
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Anatomy
Radiqgraphs
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Upper Extremity Trauma Wrist
Fall On Out-Stretched Hand (FOOSH)
M . Hyperextension of wrist -

Hyperextenswe forces on:
»Radius

FOOSH v'Colles fracture
% v'Torus fracture (children)

oBaton | » Carpal bones

Seaphad | (Proximal carpal row)
v'Barton fracture
wow
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Upper Extremity Trauma
Dorsal Barton Fracture

Anatomy Dorsal Barton |
Radiogranhs - . e to FOOSH

4Views  “is"'much more
common than

CT/MR
FOOSH Volar Barton

Colles » Due to blow to
O%n back of wrist

q Just as Colles
Scaphoid ( s much more
common than

WOwW Smith fracture) ”m
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Upper Extremity Trauma

John Rhea Barton (1794- 1871)

Anatomy
Radiographs | , i
4 Views
CTIMR
FOOSH
Colles
lorus
OBarton
caphoid

=}
7

gh & serie
ly interesting to m
that,

-

cen | It was said that Barton was ambidextrous
WOW sulted than on defc «.| and that once he had positioned himself
rs, loss of th at-| for an operation, he did not move about.
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W . t
Upper Extremity Trauma Wrist

Fall On Out-Stretched Hand (FOOSH)

vl Hyperextension of wrist 2>
Radiographs
4 Views

CTIMR

i Hyperextensive forces on;
»Radius /

v'Colles fracture
Colles v'Torus fracture (children)
s >%arp_al blones |

caron roximal carpal row’
OScaphoid ~(/ Barton fractEre )
(Distal carpal row)

wow v'Scaphoid fracture
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Upper Extremity Trauma

IPAY /13144“4 risit
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Upper Extremity Trauma Wrist

Scaphoid & Radius Fractures

eomy  Same common mechanism (FOOSH)
—g—p—4 Views > Distal Radius Fracture
» Scaphoid Fracture

CTMR »>...BOTH!

Cies  Watch out for “satisfaction of search”
Barion »“Aha, | found the fracture... I'd done looking”

OSeaphaid — O|d Radiology Axiom:
> The hardest fracture to find is the 2" fracture
wow
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Upper Extremity Trauma

Anatomy
Radiographs
4 Views

Scaphoid THE
most common
carpal bone to be
CT/MR fractured.
le

FOOSH > 71% of all carpal fxs* -
% » Scaphoid bridges
Barfon the carpal rows

OScaphoid v Traumatic shear forces

between the rows S...
shearing fracture
wow across the scaphoid
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Scaphoid Fractures Locations
; " PA Viewhfist

Anatomy
Radiographs
4 Views
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Upper Extremity Trauma
Scaphoid with Radius Fracture

P.{\ Vigw Wrist ) PA View Wrist

P?g‘xiimasl’PoIe ) v Screw

Anatomy
Radiographs
4 Views

fixates
CT/MR \ 4 { (o scaphoid
FOOSH ; g fracture
Colles
Torus
arton gl G .
OScaphoid ! : ﬁ';g‘tfs
2 3 Colles
wow . 4 fracture

b
W,M 19yoF

] siide 66 of 84

©Ken L Schreibman, PhD/MD 10/27/15 www.schreibman.info



http://www.schreibman.info/
http://www.schreibman.info/
http://emedicine.medscape.com/article/397230-overview
http://www.schreibman.info/
http://www.gentili.net/fracture.asp?ID=104
http://www.schreibman.info/
http://emedicine.medscape.com/article/397230-overview
http://www.schreibman.info/
http://www.schreibman.info/

Upper Extremity Trauma: page 12 of 14

Wrist

Upper Extremity Trauma

wow
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Upper Extremity Trauma
Scaphoid has a tenuous bl blood supply

Anatomy »Radial artery

Radiographs | supplies: . s I};Iandt AR
; . eavy arterjalalGification
- v Eflsstgla;?&l)ei d(?;) Ptw/ yd\abe‘tesfrenil fallure

x Not Proximal Pole (PP)

FOOSH The more proximal
Colles the fracture, the
Torus greater the risk of
Barton non-union.

The more distracted
the fracture, the
greater the risk of

Wow non-union.
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Proximal Row Carpectomy

Anatomy PA\VTEW Wisty # ] Laterdl VigiWiist
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E B siide 71 of 84

www.schreibman.info

L Q,B 62yoF
©2015 Ken L Schreibman, PhD/MD

Upper Extremity Trauma

Scaphoid doesn’t heal as well as other bones
Anatomy after 4 monthS‘.. CT Corcinal CT: Sagit
1

Radiographs “a,em hf'e/e, ‘ o\ Obligue
) ‘ ' ' |

i \
Non-uni
hoi
wal
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Upper Extremity Trauma

Anatomy
Radiographs
4 Views .
Ni()g-ur}lpn L
CTIMR phoid’ -
FOOsH walsg

wow
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Upper Extremity Trauma Wrist

To avoid non-union > AVN > PRC

Anatomy  A|| scaphoid fxs require early treatment!

» Probably with a screw if displaced

> At least with a splint or cast if non-displaced

But non-displaced fractures are hard to see
because they are non-displaced

So how do we know if a patient has a
non-displaced scaphoid fracture?

OScaphoid
SNUFFBOX TENDERNESS =
WOW PRESUMED SCAPHOID FRACTURE
Wmm‘bm ..Slide 72 of 84
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Wrist

Upper Extremity Trauma

Anatomical Snuffbox

Ana!omy
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Upper Extremity Trauma

Anatomy
Radlograph
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Upper Extremity Trauma
Resorbtion of Fracture Margms”

Anatomy
Radiographs
4 Views

CTIMR
FOOSH
Colles

Torus
Barton
OScaphoid

wow

¥ 1
www.schreibman.info M,D 55yoM, cutting tree branches,

FOOSH 15ft
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Upper Extremity Trauma

Snuffbox Tenderness

Q"gﬂ\( R PRESUMED SCAPHOID FRACTURE
e Vee © >Whatiif the radiographs are normal?
- v'Beautiful! Then it's a non-displaced fracture

Wrist

CT/MR v'Treat anyway with a cast/splint
FOOSH v'Make sure radiologist agrees they’re negative
Colles >Have patient follow-up in 2 weeks
% v'Re-examine... if still tender... back into the splint
arton

< Get repeat radiographs (out of the cast/splint)
«+We're taught occult fxs become visible after 1-2 weeks
from bone resorption at fx margins... I'm not sure it’s true...
»If you really need to know...

v'MRI (we don’t miss fractures on MRI)
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OScaphoid

wow
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Upper Extremity Trauma

Resorbtion of Fracture Margins?
Anatomy \ vfel/v "MRI¥19/dayk after injury

Ra;ii\?.graghs ! é later Coronal T{l Coronal T2fs
iews b

CTMR = i, | El Sha in Staphoid

FOOSH W/E otio 1 WV

Colles ) ‘ {  ®<Black
g ’ fx line N

Wow

www.schreibman.info M,D 55voM cuttlng tree branches,

FOOSH 15ft .
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Upper Extremity Trauma
Anatomical Snuffbox?

Anatomy
Radiographs
4 Views

CTIMR
FOOSH
Colles

Wow
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Wrist

Upper Extremity Trauma Wrist Upper Extremity Trauma
Wrist: What to Order When (WOW)
m . Radiographs:

Wrist
Wrist: What to Order When (WOW)
Analomy  —\\/rist Radiographs (95%)

Rad h . . -
> T aT'\Z%%;u > 3-view wrist series
raU m a. - v'PA (not AP)
CTIMR >Pain _ CTIMR v Lateral
FOOSH v'Arthritis (Hand radiographs) FOOSH v Oblique
Colles cT _ Colles »If snuffbox tenderness, add 4 view
%n » Surgical planning known fractures %ﬂ v'Scaphoid (ulnar deviation) _ _
Seaphod MR _ saaphoid | > If snuffbox tenderness +negative radiographs
»Occult fractures (scaphoid) v TREAT AS PRESUMED SCAPHOID FRACTURE
» Synovitis (w/Gd) (Usually includes MCPs + IPs) v Cast/splint, follow-up in 2 weeks ,
OWOW > ..pain? OWOowW vIf still has snuffbox tenderness, keep treating
%iﬁ?[ﬁ&ﬂﬁﬂmm SR R ..Slide 79 of 84 @%%D/MD ..Slide 80 of 84
Upper Extremity Trauma Wrist Upper Extremity Trauma Wrist
Wrist: What to Order When (WOW) Wrist: What to Order When (WOW)
sheomy Wrist CT puaony Wrist MR
Vs = > Predominantly used for surgical planning of Vs = > Occult fractures (scaphoid)
- known radius/carpal bone fractures - v'Persistent symptoms despite negative radiographs
CTIMR v'Ordered by Orthopedics from ER or clinic CT/MR » Synovitis (RA)
FOOSH » Assess healing of known scaphoid fracture FOOSH v'Needs IV contrast
Colles v'With or without prior screw fixation Colles +Normal synovium does not enhance
Torus «»Small screws cause virtually no CT artifacts Torus +Vascularized pannus greatly enhances
Barton = »\\e always reformat in 3 orthogonal planes Barton v'Ordering provider should specify area of concern
Scaphoid vFor scaphoid, we add oblique sagittal Scaphoid «Just intercarpal joints

i . - < Also Metacarpal-phalangeal joints
»We have a specialized protocol for DRUJ instability Pangeal oints

_ d <+ Also Interphalangeal joints
owow » All protocols at: www.radiology.wisc.edu

OWOW /N Field of View = \ Resolution
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Upper Extremity Trauma Wrist

Wrist: What to Order When (WOW)
gnatomy  \\/rist Charges

Upper Extremity Trauma

Anatomy
Radiographs . . Radiographs
4views > Wrist Radiographs 4 Views
v’ 3 views = 4 views = $137
CT/IMR +* It costs nothing to add the scaphoid view to a 3 view series CT/IMR
FOOSH v 1lview = 2 views = $128
Colles *Going from 2 views to 4 views adds only $9 (7%)
Torus »Wrist CT
Barton - v/(without contrast) = $1,460
SeRNOd 5, \rist MR
v (without contrast) = $2,921
OWOW v’ (with contrast) = $3,377 B PR | £ :
ST Umidases 2 EBsicessorss  mmesbmnie, Martyage 7 BB sce .14
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