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Upper Extremity Trauma Elbow & Forearm

Topics Giving Credit to Famous Authors

OAnatomy Thanks to Carrie Bartels

ORadiographs and Shana Jatczak for
omg_p_ the 3D processing and
OBBFF

segmentation!
OMonteggia
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OEssex-Lop.
OFat Pads
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Elbow & Forearm

What’s wrong with Charlie Brown’s arm?

Upper Extremity Trauma
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Elbow & Forearm

Upper Extremity Trauma
Parts of the Humerus

Humerus Radius

<Lateral
Epicondyle
Capitellum

Trochlea  [Ll'small head”
[Gr] “pulley’ round like a ball

round like a spool
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OAnatomy
Radiographs
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Monteggia
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Medial
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Upper Extremity Trauma Elbow & Forearm

Charles Monroe “Sparky” Schultz (1922-2000)

Anatomy —Creator of... B

%ﬂgﬁph—s Charlie Brown
EOe  >1947: Lil Folks

Monteggia | > 1950: Peanuts |
%;’Z?@ v'2600 newspapers

v'21 languages
Essex-Lop. = v'355 million readers in|
Fat Pads

‘/75 countries
Published a total of
Peds Elbow 17,897 strips
Sugracond. “arguably the longest
story ever told by one
k/laetdo:n?c;ﬁ human being™
48— »>March 1964...
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Upper Extremity Trauma Elbow & Forearm
Elbow: [OE] el “forearm” + bow “bend”
Humerus

OAnatomy
Radiographs
FOPH

BFF
Monteggia
Galeazzi
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Fat Pads
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48—

Radius
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Elbow & Forearm
Parts of the Ulna
Humerus

Upper Extremity Trauma

OAnatomy
Radiographs
FOPH

BBFF
Monteggia
Galeazzi
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.
Lat.condyle
Med. epicon.

[Gr] dlené “elbow”
+ kranion *head/skull”
“‘Head of the Elbow™ Coronoid

Olecranon N
Net It

Mandinle'/
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&Coronoid
Gr] “crow’s beak”
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Upper Extremity Trauma Elbow & Forearm
Olecranon-Trochlea Joint

Cpeomy - Hinge Joint
Fopi = > Extension
“BBFF > Flexion

Monteggia
Galeazzi
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.
Lat.condyle
Med. epicon.
48— Posterior view
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Olecranon
Fossa
(deep)
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Parts of the Radius

OAnatomy
Radiographs
FOPH

BBFF
Monteggia
Galeazzi
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—

Radial Neck

Radial Head Outside the
Round & flat, joint capg;led.
Like a disk adlus
Inside the
joint capsule

“NRadial Tuberosity
(Biceps Tuberosity)
Insertion of Biceps Brachii Tendon
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Anatomy
ORadiographs
FOPH
BBFF
Monteggia
Galeazzi
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48—
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Marty Brown
age 15"
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Upper Extremity Trauma Elbow & Forearm

“Joint Mice”

Loose bodies Small fragment off the
FOPH in joint capsule tip of the coronoid...
~BBEE  >Bone fragment

%?i_a > Cartilage piece
Essextop. Can limit range

FatPads — of motion (ROM)
Peds Elbow X
Supracond. > 1N coronoid fossa

Latcondyle ¥ Limits flexion
Med.epicon. > In olecranon fossa
48— v'Limits extension

OAnatomy
Radiographs

initing flexion
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Upper Extremity Trauma Elbow & Forearm
Radiocapitellar Joint

Ball & Socket Joint
»Flex & Extend

OAnatomy
Radiographs
FOPH

BBFF »Rotate
Monteggia v'Pronation &
Galeazzi Supination
Essex-Lop.

Fat Pads S H1:

B o, >Radial head ALWAYS

Latcondyle POints to the Capitellum
Med.epicon. v'Regardless of how the elbow is bent
48— v'Regardless of how the x-ray beam is oriented
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AP View

Monteggia
Galeazzi
Essex-Lop. "
Fat Pads vel
Peds Elbow op,
Supracond.
Lat.condyle
Med. epicon;
48—
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Upper Extremity Trauma:
Elbow & Forearm

Upper Extremity Trauma

Elbow & Forearm
Lateral View

Anatomy Capitell
ORadiographs / e
FO_PHg_p_ : aligned
BBFF - . with
Monteggia i Radial fiead
(EaaleazE|
ssex-Lop. .
Fat Pads ol
Peds Elbow
Supracond.
Lat.condyle -
Med. epicon.
48—

Coronoid overlaps Radial Head
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Upper Extremity Trauma Part 2: Wrist

Fall On Out-Stretched Hand (FOOSH)

Anatomy
Radiographs
OFOPH
BBFF
Monteqgi §
G:Iefui . % : Hyp\t/avrex%end
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—
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Upper Extremity Trauma

Elbow & Forearm
Forearm is a Ring

“You can’t break a ring in 1 place”
This is not entirely true...

BBFE 3 Yes, with a fall on the palm heel,
causing an axial load,

Anatomy
Radiographs
OFOPH

EssexLop. | the forearm ring breaks in 2 places
Fat Pads v“Both Bone Forearm Fracture”
Peds Elbow v'Fracture/Dislocations

Supracond. % Monteggia

Lat.condyle

“Galeazzi

Med. epicon. .
48— «»Essex-Lopresti
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Radial Head View

Monteggia
Galeazzi
Essex-Lop. E|pon

Fat Pads

Peds Elbow
Supracond.
Lat.condyle
Med. epicon

4

Eliminates Radial Head Overlap
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Upper Extremity Trauma Elbow & Forearm

Fall On Palm Heel (FOPH)
Anatomy 7
Radiographs !
OFOPH
BBFE

Monteggia Which load

Galeazzi 2 3 dorlninates

Essex-Lop. ¢ i ulnaor
Fat Pads JENES] | radius

Pegs Ebou | ‘:’ﬁé:;'af{{'e'?ﬁ
Supracond. ' of njury
Lat.condyle

Med. epicon.
48—

Marty age'ﬂz_
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Upper Extremity Trauma Elbow & Forearm
Forearm is a Ring

gualomy ~ You CAN break aring in 1 place 0
OF—Q—LOPH »>With a direct blow, GROEA"
BBFF like from a stick, _ T

Monteggia  the forearm ring breaks in 1 place R
Galeazzi U] é

Fa%& “Nightstick fracture” o @
PedsEbow ¥ UIna s
Supracond. Mid-shaft
Lat.condyle v'Uncommon fracture ||
Med.epicon.  ¥"Uncommon mechanism Vearesy
48—
.schreil .inf .
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Upper Extremity Trauma Elbow & Forearm

About to get a nightstick fracture...
Anatomy v 3 k: 'y
Radiographs Ju y R A
OFOPH 3
BBFF
Monteggia
Galeazzi
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.

Lat.condyle
Med. epicon,

Upper Extremity Trauma

Elbow & Forearm

Anatomy
Radiographs
OFOPH

BFF

Monteggia

Galeazzi

Essex-Lop.
Fat Pads
Peds Elbow

Supracond.

Lat.condyle

Med. epicon
4
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Upper Extremity Trauma Elbow & Forearm

Forearm Ring: Both Bone Forearm Fracture

AR_zgz}gmra hs Common pattern y :
Fopr 2% | > Children 1

Upper Extremity Trauma Elbow & Forearm

Anatomy
Radiographs

f - Cast not

OPH FOPH e :

OBBFF v'75% distal ¥4* “ORBFF /4 | sufficient
Monteggia =~ ¥'Heal, remodel Momteaaia / I for suclh
Galeazzi <10yo, <25 Galeazzi gl unstable
Essex-Lop. angulation OK** Essex-Lop. B fracture.

Fat Pads >10yo, >10° Fat Pads , So next

Peds Elbow un|ike|y to correct Peds Elbow { \ day
Lat conye > Adut e |4 |
HLCSOIVE Nt require Lat.condyle ‘

Med. epicon. ORI Med. epicon :
e oo Hagessoning som PzizveM - (B8] siice 2 of 90 oy N S4¥oF EBsice 22 of 90
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Upper Extremity Trauma Elbow & Forearm
& #1: Radial Head Points to Capitellum

Radial'dislocation| Need to look
Q;z}gnll”a hs no‘tsoobviou‘s closely. atJateral
Radiographs
FOPH

Forearm Ring: Monteggia Fracture

Anatomy Fracture proximal '/ ulna
%ﬂgﬁm + dislocation radial head

B, el copteln T
OMonteqgia OMonteggia i x/dislocations
Galeazzi v'| see several of these a year Galeazzi can be quite

Essex-Lop. > Important not to miss the Essex-Lop. 1l subtle
Fat Pads radial head dislocation! Fat Pads ;
Peds Elbow v Example orf] why un?]eqstanding Peds Elbow iléraed tggi;?gltaol
R — to ST

Supracond. injury mechanisms helps

L i detect fracture patterns
Lat.condyle ¢y see isolated ulna fx...

Med.epicon. ~ yo need to look for the
48— radial head dislocation!
www.schreibman.info

y ,
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Supracond. capitellum...

ha;aogn?coﬂ ﬁ on all views
.€p

©Ken L Schreibman, PhD/MD 6/4/15  www.schreibman.info



http://www.schreibman.info/
http://www.schreibman.info/
http://www.schreibman.info/
http://www.wheelessonline.com/ortho/pediatric_both_bone_forearm_fractures
http://www.wheelessonline.com/ortho/acceptable_reduction_for_pediatric_both_bone_forearm_frx
http://www.schreibman.info/
http://www.schreibman.info/
http://www.schreibman.info/

Upper Extremity Trauma:
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Upper Extremity Trauma Elbow & Forearm

Giovanni Battista Monteggia (7e1s15

m hs | INSTITUZIONI 1814

y same year Colles
_F%FS;F C HIRUI}(’ICHE (wrote%is article)

OMonteggia
Galeazzi
Essex-Lop.

Fat Pads

Peds Elbow
Supracond.
Lat.condyle .i,
Med. epicon,

48—

768 pages
in Italian :
Volume Primo -
1 illustration...

6.8 oA

MILANO
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Bado’s classification of Monteggia fractures

Anatomy Type 1 Type 2 Type 3 Type 4
Radiographs | | £ ]
FOPH ! 1 ]
BBFF 1 LA
OMonteggia | % N |, Y o Jf
Galeazzi  nid SO W/ Z \<'
Essex-Lop. ' .- ¢ s ; ﬂ &
Fat Pads Rt\ j= AN 7
Peds Elbow - Radial Head: |+ Radial Head: |+ Rad Head:|* Rad Head:
Supracond.  Anterior Disloc | Post. Disloc. Lat Disloc. | Anterior Disloc
Lat.condyle + Ulna Fracture |+ Ulna Fracture |+ Ulna Fx |+ Ulna & Rad Fx
Med.epicon. Anterior Angle | Post. Angle Metaph. | Proximal ¥4
4 *60% * 15% *20% *5%
www.schreibman.info RadioGraphics 2000:20;819-836
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Upper Extremity Trauma Elbow & Forearm

Anatomy
Radiographs
FOPH

BFE

Monteggia
OGaleazzi

Essex-Lop.
Fat Pads
Peds Elbow

Supracond.

Lat.condyle

Med. epicon
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Upper Extremity Trauma Elbow & Forearm
José Luis Bado z-1977) S
]/

coow Montevideo, Uruguay
_g_LFOPH Istituto Rizzoli,

" BBEF Bologna, ltaly gz
OMonteggia Created Instituto de
Ortopedia 'y

Galeazzi
e Traumatologia,
Peds Elbow Montevideo
1959, 1967: “The
Monteggia Lesion”

Supracond.
“Pulled Elbow Syndrome”

Lat.condyle
Med. epicon.
48—
Clin Orthop 1967 )
Jan_Feb 50 71-86 EB siide 26 of 90

Anatomy

b
FOPH

A8
Wwww.jbjs.org
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Upper Extremity Trauma

Forearm Ring: Galeazzi Fracture
Anatomy  Fracture distal % radius
Radoaraphs  + dislocation ulna at Distal
“BBFF Radio-Ulna Joint (DRUJ)

Monteggia | > Very uncommon

Elbow & Forearm

OGaleazzi vl S;e thdese twice
Essex-Lop. adecade
Fatfas:é(s % 5. Ulna dislocation
Peds Elbow may be best seen )
D on wrist views
E:t ;%%n!!?é v Sometimes DRUJ ~
Med. epicon dislocation is subtle

v |
48 Helps to compare to |

. [Fall Onf
contralateral wrist | Pilén
Lk 1ovoM [ [B¥] slide 25-6f 90
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Upper Extremity Trauma Elbow & Forearm
Riccardo Galeazzi sss-1952)

Galeazzi, R.: Ueber die
Lagebestimmung von Fremdkorpen

Radiographs vermittelst Roentgen- strahlen.
FOPH Zentralblatt fur Chlrurgle,zé_elp2|g,

BBFF 1899, xxvi, No. 18, 529.

Monteggia  >>Reported his experience
OGaleazzi with 18 cases

Essexlop. | (/'ve seen 4 cases)
FatPads 5 e was not the first to

PedsEbow | * yoscribe this pattern. ..
Supracond.

Lat.condyle
Med. epicon.
48—

Anatomy

www.schreibman.info www.jbjs.boneandjoint.org.uk i
2013 Ken L Schveibman, PhDIMD EB siide 30 ot 90

©Ken L Schreibman, PhD/MD 6/4/15  www.schreibman.info



http://www.schreibman.info/
http://books.google.com/books?id=XXJNAAAAcAAJ&pg=PR15&dq=Istituzioni+chirurgiche+GB+Monteggia+1814&hl=en&sa=X&ei=KS08T73uKOTx0gG-k4mtCw&ved=0CD0Q6AEwAg
http://www.schreibman.info/
http://www.jbjs.org/article.aspx?Volume=61&page=153
http://www.schreibman.info/
http://radiographics.rsna.org/content/20/3/819.full.pdf
http://www.schreibman.info/
http://www.schreibman.info/
http://www.schreibman.info/
http://www.jbjs.boneandjoint.org.uk/content/35-B/4/679.full.pdf

Upper Extremity Trauma:

page 6 of 15

Elbow & Forearm

Upper Extremity Trauma Elbow & Forearm
Slr Astley Paston Cooper @res-ss1)

'as. CCCIIL—A man was admitted into St. Thomas's Hos.
pital, under the care of Mr. Chandler. 1 now forget in what
manner the aceident had happened, but the ulna projected through
DISLOCATIONS uxn FRACTU] the integuments at the back of tho carpus; and a compound
fracture of the radius, with
great comminution of the bone,
was produced. The ulna was
at first replaced, but imme-
diately resumed its dislocated

TREATISE

0F THE J0INTE

R4 position on the back of the
‘%‘* wrist, although it dis i

protrude throu;
e haod and fore-arm were placed
ultice, and w rdered
Cooper’s o b Romictod teicy .. A
suspensory copious suppuration ensued,
ded with viole i
ligaments of rtion) fmitaion; and._ Mir

e breast

tient's life, after a la) f five
jdc jefferson.edu :;::. :n:;l:u:l«; he b,
www.schreibman.info www. larchitecture.orq.

00KS.google.com
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Upper Extremity Trauma Elbow & Forearm

Monteggla VS Galea22|

Anatomy COMMON RARE
%ﬂg@ph_s Whenever you | You may never
T BBFF see an ulna fx, | see one

Monteqaia ask yourself,
OGaleazzi “Am | missing a

Essex-Lop. radial head
Fat Pads dislocation?”
Peds Elbow

Supracond.

Lat.condyle

Med. epicon.
48—

D
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Upper Extremity Trauma Elbow & Forearm
Forearm Ring: Essex-Lopresti Fracture

OEssex-Lop.

Fat Pads

Peds Elbow
Supracond.

Lat. condyl
Med. epicon.|

all On|
Palm
eel

©2013 Ken L Schreibman, PhDIMD . Slide 3¥°0f 90
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Elbow & Forearm

Galeazzi

Fracture:
»Distal
v'Radius
Dislocation:
»Proximal »Distal
v'Rad-Cap v'DRUJ

“ | J JIGR”

‘1 was attacked by a MUGGER”
u

Upper Extremity Trauma

Monteggla VS

Fracture:
»Proximal

Anatomy
Radlogragh

FOPH v'Ulna

%ﬁfe o Dislocation:

OGaleazzi
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—

«| Galeazzi =Radius fx

GR Distal ¥z =

Fx & Disloc are
Distal

E P siide 32 of 90
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Upper Extremity Trauma Elbow & Forearm
Forearm Ring: Essex-Lopresti Fracture

gaony Impaction radial head

o e into capitellum

~ BBFF »Comminuted radial head fracture
Monteadia - »- proximal migration radial shaft

og:;izf:,g » Disruption DRUJ

FalPads  This is a rare injury

Peds Elbow ,
= Sunacond. »>I've seen... one

» Peter Gordon Lawrence Essex- 5
Lat.condyle . ) i
Med.epicon, LOpresti (1916-1951) reported on his Gareu)
48— series of... two
.schreibi .infe J Bone Joint Surg Br May 1951
2015 KL Schvgpman, PHOMD o35 B0 2 547247 ..Sllde %1 90

Upper Extremity Trauma Elbow & Forearm

Radial Head Fractures

Qngﬂ\t ws _ Radial head fractures are common

Foph — R.C.Murray 1927-37 looked at all 1640 elbow fractures

" BBFF »Radial Head/Neck fractures:

Monteggia | = 44% of all elbow fractures

%ﬁ) = 5% of all fxs at Liverpool Royal Infirmary

Fa—gt Pads ¥ 10%: Comminuted

Peds Elbow Comminuted/impacted head fractures are uncommon
Supracond.| 1 494: Radial Neck (mostly in children)
Med.epicon. ¥ 15%: Displaced Radial Head fractures

48—

Lat.condyle
v'61%: Non-displaced Radial Head fractures

www.schreibman.info British J of Surgery 1940 Jul 28 106-119 .
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Upper Extremity Trauma Elbow & Forearm

Radial Head Fractures

and}% s v'61%: Non-displaced Radial Head fractures
_g_p_FOPH Most Radial Head fractures are

BBEE  non-displaced or minimally displaced
fofleddia . Treated with sling/splint for a few days
Essex-Lop. » Important to begin early range of motion

OFat Pads v'To avoid post traumatic stiffness
o, How do we detect a Radial Head fx
Lat.condyle if itis non-displaced?

49—"—""3""* N o #2: Fat pads are your friends

www.schreibman.info .
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Upper Extremity Trauma Elbow & Forearm

Fat Pads on CT

Can't see inside || CAN see jnside fossae

Anatomy Can't see inside
fossae on lat view ittal 2D CT

Radiographs = fossae on lat 3D
FOPH

BBFF
Monteggia
Galeazzi
Essex-Lop.
OFat Pads

Peds Elbow
Supracond.
Lat.condyle
Med. epicon.

48— 3D CT

www.schreibman.info R,A 27yoF
©2013 Ken L Schreibman, PADIMD
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Upper Extremity Trauma Elbow & Forearm
Elevated Fat Pads
guatomy Fluid within the elbow joint
ok elevates the fat pads
BBFF > Pus (septic arthritis)
%&‘i‘@ »Pannus (rheumatoid arthritis)
Essex-Lop. » Synovial fluid (synovitis)
Ofat Pads /- >BLOOD (acute trauma)
v'Adults: Radial Head Fracture

Peds Elbow
Supracond.

Lat.condyle « Intra-articular fracture >
Med. epicon| “*Hemarthrosis >
SagittalCT < Fat Pad Elevation
www.schreibman.info R,A 27yoF i
©2013 Ken L Schreibman, PhDIMD b E B siide 41 0t 90

Upper Extremity Trauma Elbow & Forearm
Fat Pads Live in Fossae

Anatomy
Radiographs

Fopd OIEcran on
Monteqai o0ssa
Monteggia
Galeazzi (deep)
Essex-Lop.

OFat Pads

Peds Elbow . .
Supracond. - Aqterlor view
Lat.condyle POSterior view Coronoid
Med. epicon. Fossa

48— (shallow)

E [ siide 38 of 90
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Upper Extremity Trauma Elbow & Forearm

Fat Pads on M

Anatomy \ P Ji
Radiographs 1 s} { dt in Fossae
FOPH y

BBFF

Monteggia

Galeazzi

Essex-Lop. |
OFat Pads
Peds Elbow

Supracond.

Lat.condyle |\
Med. epicon

www.schreibman.info

R,A 27yoF  B,A 35y0M
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm

Fat Pads Not Easy To See

(e | “GORIBY them on lateral view
LECILIEIIEN - Needsio be a good lateral view
FOPH v/ Condyles overlap
EN Fasiento see on PACS
IEWELCER . vou sfiguldl magnify the image
(210 5. vou shiould adjust window/level
Essex-Lop. ,
OFat Pads
Peds Elbow
Supracond.

Lat.condyle
Med. epicon

() N—
\ B— |

www.schreibman.info
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma:

page 8 of 15

Elbow & Forearm

Upper Extremity Trauma Elbow & Forearm
Elevated Posterior Fat Pad
Anatomy

ey If you can see a posterior fat pad, it's elevated!
—g—p—FOPH »Normally you can't see the posterior fat pad
BBFF because it's tucked inside the deep olecranon fossa
Monteggia
Galeazzi
Essex-Lop.
OFat Pads
Peds Elbow
Supracond.
Lat.condyle
Med. epicon|
4

www.schreibman.info
©2013 Ken L Schreibman, PhDIMD
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Upper Extremity Trauma

Elevated Anterior Fat Pad

Anatomy — Gticks out like a spinnaker sail
IBca)(é,lographs >Sail Sign”

“BBEF >Not thin, flat, flush to the bone

Monteggia
Galeazzi
Essex-Lop.
OFat Pads
Peds Elbow
Supracond.

Lat.condyle
Med. epicon|

 vikipedia.org

www.schreibman.info
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm

Occult Radial Head Fracture

Anatomy
Radiographs
FOPH
BBFF
Monteggia
Galeazzi
Essex-Lop.
OFat Pads
Peds Elbow
Supracond.
Lat.condyle ’ -
Med. epicon,| 2 0 ethe
48— i i radial head fx

EB siide 47 of 90
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Upper Extremity Trauma Elbow & Forearm
Normal Anterior Fat Pad

t »Normally you can see a small anterior fat pad
padoaanhs |  inside the shallow coronoid fossa

BEF »But it should be thin, flat, flush against the bone

Monteggia

Galeazzi

Essex-Lop.

OFat Pads

Peds Elbow

Supracond.

Lat.condyle

Med. epicon
4

Anatomy

www.schreibman.info
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma
8— #2:

Elbow & Forearm
Fat Pads are your Friends
Anatomy

g . Elevated elbow fat pads are telling
fopl"® you there is something filling the joint
~ BBFF > In the setting of acute trauma,
%Zgzsili_a that something is blood (hemarthrosis)
Eeorlon  » IN the setting of acute trauma, the blood
@3%2 came from E?n intra-articular fracture
PedsElbow - If the patient is an adult (skeletally mature),
Supracond.  jt's telling you there’s a radial head fracture...
Latcondvle ayen jf you can’t see the fracture

Med. epicon. ; .
ite&e “%  /61%: Radial Head fractures non-displaced

E[B siide 46 of 90

www.schreibman.info
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Upper Extremity Trauma Elbow & Forearm

Occult Radial Head Fracture
—Yégfj}g";a s [ Treated with sling
e Followup 11 days later...
BBEF
Monteggia
Galeazzi
Essex-Lop.
OFat Pads
Peds Elbow
Supracond.
Lat.condyle
Med. epicon |
48—

radial head fX
SW 32yoM

www.schreibman.info
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma:
Elbow & Forearm

Upper Extremity Trauma Elbow & Forearm
Elbow Joint Capsule

ontrast
filling the
* Coronoid

o0 filling the
filling the Coronoid
Olecranon Fossa

) Fossa N
Distal
Capsule distal to
4 capsule

Peds Elbow I 7
eren Needle in Radio
Lat.condyle -Capitellar joint Barely
Med. epicon, extends to

Radial Neck

E,S 23yoF

/T\
Capsule
doesn’t extend to
Radial Neck
W.D 56y0M | ] slide 49 of 90
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Upper Extremity Trauma Elbow & Forearm

8 #2: Fat Pads are your Friends

eomy  Elevated elbow fat pads are telling
Fopr T you there is something filling the joint

BBFF  J>In the setting of acute trauma,
%ZQZ%@ that something is blood (hemarthrosis)

Essexilop, > [N the setting of acute trauma, the blood

OFat Pads came from an intra-articular fracture
PedsElbow - |f the patient is an adult (skeletally mature)
Supracond.

v'RADIAL HEAD FRACTURE!
Lat.condyle

icon, > |f the patient is a child (skeletally immature)
Med. epicon.
4_9:ele % /DISTAL HUMERUS FRACTURE (81%)*

www.schreibman.info *RadioGraphics 1996; 16: 1446 .. q
©2013 Ken L Schreibman, Ph Slide 51 of 90
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Upper Extremity Trauma
Elbow Ossification Centers:

Elbow & Forearm

Qg%!gmm s At birth, none [Ag
FOPH Of. the elbow
BFF epiphyses are
Yonteagia ossified.
aleazz| .
- ItE;seé(-Lop. As the child
at raas
CPadsElboy | MAtures, they
Supracond. OSS|fY,m a
Lat.condyle specific
Med. epicon.
44 order...

www.schreibman.info
©2013 Ken L Schreibman, PhD/MD

©Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm
Radial Neck Fractures
Anatomy

coow When Radial Neck is outside capsule
—g—p—FopH »Radial Neck fxs don't yield hemarthrosis
" BBFF »>Radial Neck fxs don’t yield fat pad elevation
Monteggia ' “Fell from
Galeazzl bike, landing

on bilateral
OFat P: g8 < FlatAnt
P:dsallgts)ow Fat Pad OUtStI'Et(EE'Ied
Supracond. '} arms

Lat.condyle
Med. epicon
4

Essex-Lop. Normal

www.schreibman.info

G,P 41yoM
©2013 Ken L Schreibman, PhOIMD.
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Upper Extremity Trauma

Elbow & Forearm

Pediatric Elbow

Anatomy
Radiographs

Monteggia

Galeazzi

Essex-Lop.
Fat Pads

OPeds Elbow

Supracond.

Lat.condyle

Med. epicon.
48—

www.schreibman.info www.gocomics.com 3/7/1964
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma
Elbow Ossification Centers:

guaony Capitellum
FOPH >1stto 055|fy
BBFF v'appears at
Monteggia
Galeazzi
Essex-Lop.
Fat Pads
OPeds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—

Elbow & Forearm

www.schreibman.info "I',V 15moF

©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma: page 10 of
Elbow & Forearm prge o

Upper Extremity Trauma Elbow & Forearm
Elbow Ossification Centers: C

Qgﬁtgmra hs Capite”um
F(W—lg_p_ > 15t to ossify

BBFF v'~ 1 year old
Monteggia | v'well ossified
Galeazzi
Essex-Lop.
Fat Pads
OPeds Elbow
Supracond.
Lat.condyle
Med. epicon.
4

www.schreibman.info  www.posna.org

F,D 29moF
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm
Elbow Ossification Centers: CR |

Qgg—}lgmra s Internal (medial) /
fopr 2 epicondyle
BBFF »3nd to ossify
Monteggia | v‘appears at
Galeazzi ~5 years old
Essex-Lop.
Fat Pads
OPeds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—

www.schreibman.info  www.posna.org
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm
Elbow Ossification Centers: CRIT O

AR—Ygg}g"'ra ws Olecranon
Fopr 2% | > 5t to ossify
BBFF v'appears at
Monteggia ~9 years old
Galeazzi
Essex-Lop.
Fat Pads
OPeds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—

www.schreibman.info  www.posna.org R,A 9yoF
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm
Elbow Ossification Centers: C R

anatomy ~ Radial Head

S g Lateral view|
adiographs

FOPH »2n to ossify
v'appears at
3-4 years old

BBFF
Monteggia
Galeazzi
Essex-Lop.
Fat Pads
OPeds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—

www.schreibman.info  www.posna.org C,R 5yoF
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm
Elbow Ossification Centers: CR I T

guaony Trochlea AR
Fopr 2% >4t to ossify
BFF v'appears at
Monteggia ~7 years old
Galeazzi
Essex-Lop.
Fat Pads
OPeds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—
www.schreibman.info ~ www.posna.org

B,A 8yoM
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm
Elbow Ossification Centers: CRITO E

%\é hs External (lateral)
fopi  epicondyle
BBFF »last to ossify
Monteqgia vappears at
Galeazzi ~11 years old
Essex-Lop.
Fat Pads
OPeds Elbow
Supracond.
Lat.condyle
Med. epicon.
48—

www.schreibman.info  www.posna.org
©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma: page 11 of
Elbow & Forearm Pras e

Upper Extremity Trauma Elbow & Forearm

Elbow Ossification Centers:[CRITOE

puaomy | Approximate age a2
Fopn o Capitellum......

%Efe . Radial Head....3
Caa - Int. epicond....5
Essexlop.  Trochlea....... 7
Fat Pads

oPedsEbow  Olecranon......9

Supracond.| Ext, epicond...11

Upper Extremity Trauma Elbow & Forearm

Causes of Pediatric Elbow Pain

Anatomy
RELINEDIEE PEANUTS
FOPH

BBFF y

Monteggia |

Galeazzi

INIFEa0View,

Essex-Lop.
Fat Pads
OPeds Elbow

Supracond.

Lat.condyle Lat.condyle
Med. epicon. - -+ then goon to Med. epicon
48— fuse ‘ 5
schreibman.inf posna.org : schreibman.inf gocomics.com 3/4/1964 :
©201 Kan L schrobrman, PN Hiteyem gD siide 61 of 90 82013 KenlSchviman, FIOD HAE AT EBsice 6201 90
Upper Extremity Trauma Elbow & Forearm Upper Extremity Trauma Elbow & Forearm

Supracondylar Fracture Supracondylar Fracture
Anatomy T ]

t y Anatomy Negative, No Fracture | Fracture, Above Condyles
Radiographs : Radiographs
FOPH . x g FOPH :
BBFF S BBFF
Monteggia Monteggia

Galeazzi

Galeazzi
. ItE;seé(-Log. : i = . ItE;seé(-Lop.
at Pads ofedl et z oS at Pads
Peds Elbow AT 1 s 3 Peds Elbow
OSupracond. h OSupracond.

Lat.condyle i N Lat.condyle

Med. epicon. = Med. epicon
48—

Axial Load Up Forearm >

www.schreibman.info

q www.schreibman.info S,) 7yoF i
©2013 Ken L Schreloman, PRDIVD ©2013 Ken L Schreibman, PhDIMD - . . Slide 64 of 90

Upper Extremity Trauma Elbow & Forearm Upper Extremity Trauma Elbow & Forearm
Supracondylar Fracture Supracondylar Fracture

o I | AR R o commonl e
b 0Se! ction H H .

FOPH ‘ ; iction BIK-wircs| FOPH pediatric elbow fx
BBFF BBFF IFRACTURES OF THE ELBOW IN CHILDREN .
Monte |a Monte |a REVIEW OF TH[F;';EBI:L;N,::E::;OS:ECUTIVE CASES
Galeazzi Galeazzi - .
ESSEX—LOQ. ESS&X-LOQ. John J. Fahey, M.D., Chicago

Fat Pads . - N Fat Pads JAMA. Jan. 18, 1958, Vol. 166, No. 3, p 220-228

Peds Elbow ~ - Peds Elbow > 60%: Supracondylar

OSupracond. OSupracond.  v'24%: Marked displaced

Lat. oonqyle v'32%: Non/Min displaced
Med. epicon. >>7%:Radial Head/Neck|
48— (Most common adult elbow fx)

\ n '
www.schreibman.info A www.schreibman.info .
©2013 Ken L Schreibman, PhDIMD s17vF - B siide 65 of 90 2013 Ken L Schveibman, PhDIMD ..S“de 66 of 90

Lat.condyle
Med. epicon|
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Upper Extremity Trauma: page 12 of
Elbow & Forearm prge e o

Upper Extremity Trauma Elbow & Forearm

Subtle Supracondylar Fractures

AR—Y"g!m . Hard to see on the AP view
_LD_FSSﬂ L 2V of |rl]
BBFF
Monteggia
Galeazzi
Essex-Lop.
Fat Pads
Peds Elbow
OSupracond.
Lat.condyle
Med. epicon.|
4

www.schreibman.info
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Upper Extremity Trauma Elbow & Forearm
Subtle Supracondylar Fractures
Norffalicontralateral Side |

& #4:Compare to normal side

Anterior
Humeral

Anatomy
Radiographs
FOPH
BBFF
Monteggia
Galeazzi

Essex-Lop.
Fat Pads

Peds Elbow
OSupracond.

" Elevated
Posterior
Fat Pad

Supracondyla*&eushEs
Capitellum behind AHL

B siice 69 of 90

o) ]
itellum

www.schreibman.info
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Upper Extremity Trauma Elbow & Forearm

Lateral Condylar Fractures

Anatomy
Radiographs
FOPH

BFE

Monteggia
Galeazzi

Essex-Lop.
Fat Pads
Peds Elbow

Supracond.

OLat.condyle
Med. epicon.|

www.schreibman.info
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Upper Extremity Trauma Elbow & Forearm

Subtle Supracondylar Fractures
%\é - Hard to see on the Lateral view...
FopH ...Need to use the 8—s
BBFF .
Monteggia | & #2: Fat pads are your friends

%ﬁﬂg_ »Trauma + Elevated Fat Pads = Hemarthrosis

Fat Pads v'Adults: Radial Head Fracture

Peds Elbow .
Ssunacond. ¥ Peds: Supracondylar Fracture (60%)

Lat.condvle 8— #3: Anterior Humeral Line
Med. epicon. . .
48— »Passes through middle 5 of Capitellum

www.schreibman.info "
©2013 Ken L Schreibman, PhDIMD. ..Sllde 68 of 90

Upper Extremity Trauma Elbow & Forearm
Pediatric Elbow Fractures
Supracondylar Fracture Fracturing

»Most common (60%*) © {é‘:,ﬁ.?e".ﬂ}’.f,
»Grossly displaced

Anatomy
Radiographs
FOPH

BBFF

%gzﬁli—a > Quite subtle %‘
Essexiiog 8— Elevated Fat Pads :
FaItE;s:;sLo : Anterior Humeral Line 3
Peds Elbow Compare with normal side 2
ubracond. | ateral Condylar Fracture E
Moo o€ 5 Second most common
Med. epicon. V129" - 19%+
48— 0 0

www.schreibman.info

*JAMA Ja
©2013 Ken L Schreibman, PhD/MD

E
n. 18, 1958, Vol. 166, No. 3, p 220-228 I
Tk adioGraphics 1008. 16. 1446 c&Slide 70 of 90

Upper Extremity Trauma Elbow & Forearm

Subtle Lateral Condylar Fractures

Anatomy — Presented at
Radograpis RSNA Course

T BBEF > For practicing

; Radiologists

%ZQZ%@ » Used an

Essex-Lop. | Audience
Fat Pads Response
Peds Elbow System

Supracond. > 50% of the
Olat.condyle audience

Med.epicon. missed this AL
48— case... Neg| middle %5 lurr

www.schreibman.info
©2013 Ken L Schreibman, PhD/MD

[ iy
Courtesy of Susan John, MD )
Radiology Chair, UT Houston .. Slide 72 of 90
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Upper Extremity Trauma: page 13 of
Elbow & Forearm prge B o

Upper Extremity Trauma Elbow & Forearm

Pediatric Elbow Fractures

Anaomy | Sypracondylar Fracture (55%* - 60%")

_m‘p_m = Lateral Condylar Fracture (12%* - 19%**)
e »Grossly displaced - Quite subtle

Galeass | > Most 2 — 8 years old

Essex-Lop. » Mechanism: FOPH

pacae  Medial Epicondylar Fracture (7% - 9%")
Supracond. > Majority 8 — 15 years old
Lat.condyle, 3> Mechanism: 1) Elbow Dislocation (54%)

&w 2) Avulsion, Valgus Stress

www.schreibman.info *JAMA Jan. 18, 1958, Vol. 166, No. 3, p 220-228 "
©2013 Ken L Schreibman, PhDIMD ¥k adioGraphics 1008: 16: 1446 .. Slide 73 of 90

Upper Extremity Trauma Elbow & Forearm
Medial Epicondylar Fractures

gnatomy | Secondary to Elbow Dislocation

Radiographs
FOPH
BBFF
Monteggia
Galeazzi
Essex-Lop.
Fat Pads
Peds Elbow

Supracond.

Lat.condyle
OMed. epicon,

www.schreibman.info

S,K 10yoF
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Upper Extremity Trauma Elbow & Forearm
What'’s wrong with Charlie Brown’s arm?

I'VE 60T
"LITTLE LEABYERS

Anatomy
Radiographs
FOPH

BFE

Monteggia
Galeazzi

Essex-Lop.
Fat Pads
Peds Elbow

Supracond.

Lat.condyle
OMed. epicon.
48—

www.schreibman.info www.gocomics.com 3/6/1964 [z -
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Upper Extremity Trauma Elbow & Forearm

Medial Epicondylar Fractures

gy~ Secondary to Elbow Dislocation
FOT-Ig_p_ d Reduced sbie =n'ﬂpl
BFF \

Monteggia
Galeazzi
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.
Lat.condyle
OMed. epicon

www.schreibman.info
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©2013 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Elbow & Forearm

Subtle Medial Epicondylar Fractures

Anatomy _ — Ayylsions from Valgus Stress
Radiographs >
FOPH
BBFF
Monteggia
Galeazzi 1>
Essex-Lop.
Fat Pads
Peds Elbow
Supracond.

Lat.condyle
OMed. epicon

0 c|rovvin olaite

www.schreibman.info
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Upper Extremity Trauma Elbow & Forearm

Little Leaguer’s Elbow

Anatomy By MAJOR BYRON G. BROGDON, USAF (MC),
Radiographs and MAJOR NEIL E. CROW, USAF (MC)
“BBFF (residents at) LACKLAND AIR FORCE BASE, TEXAS

il American Journal of Radiology, April 1960, Vol. 83, No. 4, p 671-5
%gg@ Referencing W.E. Dotters’ 1953 article, g
Saleazzl |« jtle Leaguer’s shoulder; fracture of the
Essex-Lop. |proximal of the
Fat Pads humerus due to baseball pitching.”
Peds Elbow |Guthrie Clin. Bull., 1953, 23, 68-72
Go on to write,
%% During the past baseball season we have
OM—Ld o seen in pubescent pitchers an injury which
A€d. EPICON e choose to call “little leaguer’s elbow.”
48— The similarity of these cases is striking.

www.schreibman.info Photo courtesy of Gil Brogdon, MD :
2013 Ken L Schveibman, PhDIMD d J EB siide 78 of 90

epiphysial cartilage
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Upper Extremity Trauma: page 14 of
Elbow & Forearm prge o

Anatomy

Radiographs
FOPH

BBFF
Monteggia
Galeazzi
Essex-Lop.

Upper Extremity Trauma

Little Leaguer’s Elbow

Case I. C.S. a well-developed
eleven year old fast-baller, pitched the
opening game of the Little League
Season. Despite an inadequate warm-
up he pitched a no-hitter and allowed
only one walk! However, by the
middle of the game he was
experiencing pain over the medial
epicondyle of the pitching arm with

Elbow & Forearm

exercise the elbow. The patient was
brought to the hospital by his father
when attempted resumption of his
pitching career reproduced the initial
symptoms.

Roentgenographic  study of the
elbow revealed separation and
fragmentation of the epiphysis of the
right medial epicondyle and loss of

every throw and could not really “bear fascial marking about the elbow
down.” For several days afterward suggesting edema or hematoma.
there was local tenderness and  The patient was forbidden to pitch or
Supracond. sw_ellindqI overd the  right medial oltgerwise strenu(ﬁulsly eﬁermse the
Lat.condyle epicondyle and pain on extreme elbow. One month later all symptoms
O#g?eﬁ flexion or pronation of the forearm. had disappeared, but a clandestine
Ved. epICoN. o™ yacationed for one month and experiment on the part of the patient
4_h did not pitch or otherwise violently proved that pitching still elicited pain.
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Charlie Brown’s Elbow

Anatomy - ““Roentgenographic
Radiographs || THE %-Riists REVEALED SERARATION genograp
FOSH- " | FRASWENTATIN OF THE EPPRsis Study o the elbow
TBBEE |[0F THE RIGHT MEDVAL EPCoNpLE AN [revealed separation
Monteagia (155 OF FASCIAL MARKiNES ABOUT TE |and fragmentation
Galeazzi | £LBoil SUsSESTIMG HEWMATRMA  [of the epiphysis of
Essex-Lop. e, the right medial
EagPaEdl; 7 ( | epicondyle and loss
| of fascial markings
_LLat.condgglé about the elbow
OMed. epicon. - suggesting edema
48— 2 or hematoma.”*
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Charlie Brown’s Elbow

Anatomy
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Little Leaguer’s Elbow in the Media
Peanuts Comic Strip

Anatomy

fadoaeds . 1964: Charlie Brown has it
»1963: Snoopy was worried about it...

7
THATS A RELEF. T WAS AFRAID T MGHT
Sl %3“—) HAVE LITTLE LEAGUE £LBOW!

BBFF
Monteggia
Galeazzi

Essex-Lop.
Fat Pads

40U PROBABLY HAVE A
TOUCH OF THE FLU

~ / (‘é, 5

ﬁg L{:_j
Peds Elbow i
Supracond. —}

Latcondyle 1962: Magazine Articles
OMed.epicon. > Time: “Medicine: The Dangerous Arm”
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Little League Baseball® Response

%\; »s |t is estimated that 20 million people
Fopl " were exposed to the story and the role of
“BBFE  radiologists, radiology, and the diagnosis
fonteaga | of Little League elbow.

EssexLop. Little League Baseball® threatened a
falfacs  lawsuit against Brogdon and Crow for
~supracond. COPYright infringement for using the term
Lat.condyle | ittle League™ without permission.
E.M__e%mThe suit was eventually dropped.

. "
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Little League Baseball® Response

Anatomy
Radiographs
FOPH Young a
BeFF G L M THE PircH COUNT REGULATION
Galeazzi e e 95 pitches
Essex-Lop. 1112 85 pltc
Fat Pads 3 010 75 pitches per ds
Peds Elbow 78 30 pitches per day
Supracond.
Lat.condyle
OMed. epicon,
48—

Protecting

105 pitches per day

The Ut Lasgie Pica Count Roguton Gude

www.schreibman.info
©2013 Ken L Schreibman, PhDIMD

litleleague.org

B stide 85 of 90

Upper Extremity Trauma Elbow & Forearm

Giving Credit to Fa uthors

fnatomy 1 5 Schyltz

Radiographs
FOPH »Monteggia

" BBEF
Monteggl > Bado .
Gaeazzi  » Galeazzi

Essex-Lop.
Fat Pads »Cooper
Peds Elbow > E .
Supracond. ssex-Lopresti
Laloondvle 3~ Brogdon

Med. ) i
&e—LJe'c"" v'Only one I've personally worked with
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Questions: Forearm/Elbow
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4 = Elbow Radiographs

oy 1) Radial Head Point to Capitellum
FopHE " | > On All Views

FOPH
BBFF ;
Moneaqa | 2) Fat Pads are your Friends
Galeazzi > In acute trauma, elevated fat pads = Fracture
Essex-Lop.  v'Adults: Radial Head Fracture
Fat Pads v'Children: Supracondylar (or Lateral Condyle) Fx
Peds Elbow
Supracond. 3) Anterior Humeral Line
“&Mw_ »Should pass through middle ¥ Capitellum
cg—=  4) When in doubt, get the other side
@%iﬁp [eslgﬂi%:::fghb/mn ..Slide 86 of 90
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_ Gil Brogdon (1929 2014)
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Bill Receipt Cheque Spike
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