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Upper Extremity Trauma Shoulder

Scapula: Anterior View
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Scapula: Medial View
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Shoulder: 3 Bones
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Conclusion
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Upper Extremity Trauma Shoulder

Scapula: Anterior Medial View

OBones®©® Parts:

Radiographs > Glenoid
o % v Shallow

&ACJ Socket

AC Injury «+Dislocates...
GH Dislocate > Body
Antetior | vTriangular
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Conclusion
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Scapula: Medial View
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Scapula: Posterior Medial View
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Radiographs

AP & Obl

Axgwp > Spine

Y & ACJ \/gostenor
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Scapula: Lateral View
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GHDislocate ~**Posterior
Anterior v'Coracoid
Posterior < Anterior
CT »Glenoid
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Upper Extremity Trauma
Clavicle:[L] “collarbone”, “key”
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Scapula: Posterior View

PBones®O® Parts: Supra-
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Scapula: Anterior Lateral View

OBones@©@] Lateral “Y” View ANT  Coracoid

Rf\‘,ifcfat‘j,— »Most anterior part
Ax & WP of the scapula
&ACJS » Arises from
AC Injury anterior glenoid
GH Dislocate
Anterior
Posterior

Acromion

» Arises from
posterior spine
v'Points anterior
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Upper Extremity Trauma

Clavicle: 2 Joints

\j,AcromlaI Clavicular Joint (Lateral end)

2 terno-Clavicular Joint ~ Only bone connects

scapula to the thorax

©Shoulder has wide ROM

®The most fractured bone?
v'3-10% of all fractures*

OBones®0O®

Radiographs
AP & Obl

Ax & WP
Y&ACJ

AC Injury e ¥/35% of shoulder injuries’
GH Dislocate < v Males<20yo
Anterior |__NClavicle Fracture Incidence Rate*
e )
Posterior e Femate
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Upper Extremity Trauma Shoulder Upper Extremity Trauma Shoulder
Humerus: 1 Head, 2 Necks Neer Classification Proximal Humerus Fractures
OBones®©® Count Pas (displaced>1cm, angled>45°) not fragments
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Humerus: External vs Internal Rotation
Internal Rotation

OBones®©® External Rotation Humeruls
»Profiles GT Neutral >GT en face
Rla\—g'?%gll oT &9 We need to
3 ; examine
“BOTH
joints on
3 ALL
GH Dislocate |
Anterior A ‘ o)
3 S\ H Joint =
Cw - : Bl_la"?l s Sllg:tlzkeé N
Gl £ \ pYA R 0 » Humeral Hea
Final Case Einal Case s porigy W S99 = zbal_ . Jointis ~40°F $
Conclusion 180k like Ice cradficone Conclusion ey oblig 'Se o AP
| = Ice cream www.schreibman.int 411 AC Joint @Ij‘E’ 16/72

www.schreibman.i .
©2014 Ken L Schreibma S,D 32yoF External I = Internal rotation ©2014 Ken L Schreibman, 25

Upper Extremity Trauma Shoulder

Radiographs: Oblique Humerus Ext. Rotated

Upper Extremity Trauma Shoulder
Radiographs: AP view Humerus Int. Rotated
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AC Injury 3 i

GH Dislocate
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Radiographs ', R
OAP & Obl
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AC Injury
GH Dislocate.
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Posterlor

&Shos alignment of AC Joint
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Conclusion  $Does
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Upper Extremity Trauma Shoulder Shoulder

Radiographs: Technical Points

Bones OB , | Both AP & Oblique:
Radiographs | == 1§Shot Standing

Upper Extremity Trauma
Boomerang Filter

A

OAP & Obl 2)Shield Genitals

Ax & WP Boomerang Filter
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GH Dislocate
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Upper Extremity Trauma Shoulder Upper Extremity Trauma Shoulder

Boomerang Filter Radiographs: Need Orthogonal Views +

ACJ way over-exposed g, goges@)@%f@AP/Obl Orthogonal views of humerus
Ap'cfaﬁl—s > Internal/External rotation of humerus
oax&Wp AP/Obl # Orthogonal views of GH joint

Y&ACJ > AP doesn’t even profile glenohumeral joint

ACInuy  The 3 Orthogonal views to the GHJ are:
GH Dislocate,

Anterior West Point &
Posterior (prong)—=sa
C_ "
1 Final Case | | ‘ illary
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Radiographs: Axillary V|ew (suplne)
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Anterior
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CT /

Upper Extremity Trauma Shoulder
Radiographs: West Point view (prone)

Arthritis
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Final Case

Conclusion
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Radlographs West Point vs Axillary

Coracoid
(anterior)
N2

3 metal
Mitek suture &8
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Radlographs Scapular Y view (PA)
Bones®O®

¥ Coracoid

v Spine

¥ Acromion
»>AC Joint

For discussion of
Y vs Arch views:

Posterior
T

Final Case

Conclusion FKS '
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Radiographs: AC Joints (Bllateral) (0.

Radiographs ‘
AP & Obl

Ax & WP
oY & ACJ
AC Injury
GH Dislocate

Anterior

Posterior

T

Final Case Welgh(s should be
attached to wrists as shown

Conclusion and not held in hands.”
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Upper Extremity Trauma
Radiographs: UW 3-view series
Bones®O® Standard (trauma, pain)
Radiographs 1 AP 2-views of: vACJ
ﬁfg‘v?lbl 2) Obliqug v Proximal Humerus

Y&AC) 3)Axillary _y2-views of. v Glenohumeral Joint

l

ACjuy  Instability (3-views Glenohumeral Joint)
GH Dislocate 1 Oblique

Anterior  2) Axillary

Posterior  3)\West Point

If need orthogonal views Scapula,ACJ

Final Case
Conclusion |4)Lateral (“Scapular Y”, “Arch”/“Outlet”)
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we do at UW

Upper Extremity Trauma

W,E 26y0F
Eraloase Anatomlc alignment of Acrom|a
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Shoulder: 3 Bones & 2 Joints

Bones®C® 2 Ligaments attach Acromial-Clavicular
Radiographs clavicle to scapula:
25 g‘\;\)/g »AC L!g Acromio-Clavicular
»CC Lig Coraco-Clavicular

Y&ACJ
OAC Injury
GH Dislocate
Anterior
Posterior

W AC injury types /b

based on: Humerl

v'Which ligaments
are torn

Final Case v Degreel/direction of

Conclusion A-C displacement
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Acromioclavicular Injury: Type 1

Bones©O® > AC Lig: Sprain (intac)
Radiographs . ¢C Lig: Intact

AP8ODl 5. \CJ: Aligned
Ax & WP v . .
Y & ACJ v'Radiographs: Normal |
OAC Ini AC injuries most commonly occur in
AU I males <30 related to contact sports
M}ocate Galen (120-19940) diagnosed his own AC {yg
Anterior dislocation received from wrestling. (A=

i Treated himself with tight bandages to "
Posterior hold clavicle down, keeping arm elevated. f‘ \

= He abandoned the treatment after only a / \ N
Final Case few days as it was so uncomfortable. T \¢ M Al
Conclusion  (Low compliance rate of shoulder bracing) e 8
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Acromioclavicular Injury: Type 3

Bones®C® » AC Lig: Torn
Rediographs 3. ¢.¢ Lig: Torn

% »ACJ: Dislocated
Y &ACJ v C-C distanc_e is increased )
OAC Iniu less than twice the normal distance
GH Dislocate Rl ;
Anterior ‘3
Posterior
T

Asymptomatic
e

Final Case

Conclusion
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Acromioclavicular Injury: Type 4

Bongs@@@ »AC L|g: Torn This type is very rare
Radiographs 5. CC Lig: Torn

b » Clavicle Posterior to Acromion

%ﬂ‘gf v'Hard to see on AP view

Posterior
T -

Subtle overlap of
Acromion on Clavicle

Courtesy of Michael Tuite, MD
Vice Chair, UW Radioloay Dept.

Final Case

Conclusion v
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Acromioclavicular Injury: Type 2

Bones®O® » AC Lig: Torn
Radiographs . ¢ Lig: Intact

»ACJ: Subluxated
v While clavicle appears displaced up,
it's the scapula that’s displaced down

GH Dislocate AN S £ .‘ -
Anterior . - 3
Posterior -5 P

Final Case oy

Conclusion P "&
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Upper Extremity Trauma Shoulder

__B()mg@@@p »AC Lig: Torn

Rzgci g‘blhS »CC Lig: Torn
AxaWp  »ACJ: Very Dislocated
Y&AC) v CeCdistance is increased

OAC Injury more than twice the normal distance
GH Dislocate Relabi
Anterior =

J=2

Final Case

Conclusion
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Upper Extremity Trauma Shoulder
Acromioclavicular Injury: Type 6

Bones®0O®

Radiographs
AP & Obl

&W

OAC Injury
GH Dislocate
Anterior
Posterior
CT
Final Case

This type is so rare
I've never seen one

Conclusion = e ) !
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Shoulder: 3 Bones & 2 Joints

Bones®O@ GHJ: Shallow Socket
Rz—g'%?%l‘)’lﬁ >Glenoid covers only
~25% humeral head?
© 360° range of motion
AChjury | ® Most dislocated joint
OGH Dislocate ~ ¥"45% of ALL dislocations?
“Anterior o ~70,000/year in US?
% s |_Shoulder Dislocation Incidence Rate
fosteror 55 1 ale
FinalCase = || | a=cs, b .
ConclusSion  ° os 19zasz035:0455055508 0138085 550 ©>80; Falls at home
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Gleno-Humeral Dislocations

%@@%@ POST _._ ANT »Glenoid
Radiograpns - v'Shallow
AP O 7Ny B  Socket
Ax & WP Posterior <1 ) & >3 Limbs:
Y&ACJ Dislocations ? »5) Anterior - :

AClnjury ¥ Straight Posterior =" pidfocations v'Body
OGH Dislocate j’s'ﬂ?’gf‘; el s * Anteior-ferior +*Inferior
Anterior v Missed 50%! v g?"so é?dsigﬁications \/COI'aCQId
Posterior I[;lfelrior \/*:*Anterlor
cT islocation Spine
Final Case ¥/ ot dislocations «+Posterior

v “Luxatio Erecta”
v Clinically obvious

Kraner. The epidemiology of shoulder dislocations.
Arch Orhos Traus Sura. 1050-106536.00. [ ] B> 39/72
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GH Dislocations: Anterior

Radiographs
AP & Obl
&W

=
Abnormal |
Overlap

AC Injul

AL Injury
GH Dislocate
OAnterior
Posterior
T

Final Case s X
Conclusion omal B P

fFare 1l
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©2014 Ken L Schreibman, PhO/MD IEHZ”E 41/72

page 7 of 12

Upper Extremity Trauma Shoulder
Shoulder Range of Motion

S,
Radiographs
AP & Obl
& WP
&ACJ
AC Injury
OGH Dislocate
Anterior
Posterior
T

Final Case

Conclusion
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GH Dislocations: Inferior

Bones®©O® |_uxatio Erecta [L] “Dislocation” “Upright’
Radiographs 3. jmerus stuck in abduction

AP & Obl « - abs
Ax & WP v“Hands up dlslocat!on

& ACJ e
AC Injury
OGH Dislocate
Anterior
Posterior

Final Case

Conclusion |mter after reduction in ED
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GH Dislocations: Subcoracoid

Bones®©® Humerus Anterior-Inferior to Glenoid
Radiographs . £ 5y 10 see on all radiographic views _
%5 Anterior Dislocations are subcoracoid

£ | Oblique view:

GH Dislocate Col
OAnterior H
Posterior

- -

Final Case

Conclusion
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Upper Extremity Trauma:

Shoulder

Upper Extremity Trauma Shoulder

GH Dislocations: Subglenoid

Bones®G® Humerus Anterior-Inferior to Glenoid
Radiographs . F 55y to see on all radiographic views

ﬁxp—g‘v?,g' s Anterior Dislocations are subglenoid

Y &ACJ
AC Injury
GH Dislocate
OAnterior

Posterior

T

Final Case

Conclusion

www.schreibman.info
©2014 Ken L Schreibman, PhDIMD
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Upper Extremity Trauma Shoulder

GH Dislocations: Anterior

Bones®©® Humerus Anterior-Inferior to Glenoid

R‘zglcg_[m_s >Easy to see on all radiographic views
N ORD] v’ AP: Abnormal G-H overlap .

Ax & WP v'Obl: Lack of G-H parallelism

AC?A J v Ax: Humeral Head Ant. to Glenoid

GTB‘i%cate > Subcoracoid=%4, Subglenoid="4

W v Subclavicular, Intrathoracic, Luxatio Erecta = all rare

Posterior Can have characteristic fractures:}!
¢t »Humeral Head (Hill-Sachs)
Final Case i i

Conclusion | > Anterior Glenoid (Bony Bankart)

www.schreibman.info  Rockwood & Green [Kindle Edition] Loc 57895
©2014 Ken L Schreibman, PhD/MD

Shoulder

Upper Extremity Trauma

Mechanism

- Anterior humerus dislocates,
postero-superior head impacts
Into anterior-inferior ?Ienmd
(creating Hill-Sachs fracture)
AC Iniu H-S * fracture antero-
Ak nury inferior glenoid

GH Dislocate
sn Dislocale " >
OAnterior & Bankart %ég(l)(r;a; thar,,al((;t,;JJ[e

?osterior / NFX The defect Bankart

ﬁ’ described was not of

the bone, but of the
Bankart: The Pathology and Treatment of Recurrent
Diiocaton o the Shodder, JoJs 1638 v26 nos.o (U ]| 47/72

Radlograph
AP & Obl

Final Case

Conclusion
www.schreibman.info

cartilaginous labrum

©2014 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Shoulder

GH Dislocations: Anterior

30_2508©@?1®2 Very rare types (I've never seen either...)
RaCOGEES 5. 5 hclavicular > Intrathoracic

AP & Obl

Ax & WP

Y &ACJ
AC Injury
GH Dislocate
OAnterior

Posterior

T

Final Case
Conclusion

www.schreibman.info  www.radiologyassistant.nl ~Courtesy of Michael Tuite,
©2014 Ken L Schreibman, PhDIMD Vice Chair, UW Radiology Dept| IZ“I“EI 44/ 72

Upper Extremity Trauma Shoulder

GH Dislocations: Hill- Sachs

i
Posterior Humeral
iHead impacted on

92094 Anterior Glenoid

> Creating wedged

4\ fracture in the

Final Case Bl His ostero-supero-

lateral hum%ral head

Conclusion & Hill-Sachs Defect
www.schreibman.info P,D 24yoF Hill, Sachs: The Grooved Defect of the Humeral IZ“Z“EI
©2014 Ken L Schreibman, Ph 46/72

©2014 Ken L Schreibman, PhD/MD Head. Radiology 1940; 35:690-700

GH Dislocate
OAnterior
Posterior
T

Upper Extremity Trauma Shoulder
GH Dislocations: Bankhart Fx

Bones®©®)

Radiographs
AP & Obl

AC Injury
GH Dislocate
OAnterior
Posterior
T

Final Case

Conclusion
www.schreibman.info
©2014 Ken L Schreibman, PhDIMD
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Upper Extremity Trauma:

Shoulder

Upper Extremity Trauma Shoulder

Bankart: Often best seen on WP
EIEN©® @) Oblique view Axillary view,
Radiographs

Axillary view:
Clavicle overlaps
anterior glenoid

No fracture’

West Point view:
(8 Well shows
Final Case anterior glenoid

Conclusion

www.schreibman.info
©2014 Ken L Schreibman, PhDIMD

Upper Extremity Trauma Shoulder

Posterior Dislocation Clues: 1

Bones@@@ Humerus Stuck in Internal Rotation
Radiographs GT en face |GT en face e

Humeral Hea Humeral Head

still is in

Final Case Inlemal Rotatlon Internal Rotation

Conclusion s
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

Upper Extremity Trauma Shoulder

Posterior Dislocation Clues: 3!

Bones®O® Look at the Axillary/WP View!
_Q_LR/a\‘F’,'% gblhs Oblique WestPomtl lﬂulsﬂok)

Ax & WP
Y &ACJ
AC Injury
GH Dislocate |
Anterior
OPosterior
CT

=~ 3 Hurﬁeral Head
Final Case . stuck in

Conclusion Internal Rotation
www.schreib i

n.Ii
©2014 Ken L Schreibman, PhDIMD
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Upper Extremity Trauma Shoulder

Dislocations: Anterior v Posterior

Bones®©® Anterior Dislocations (97%) |Posterior Dislocations (3%)
Radiographs > Goes Anterior & Inferior » Goes Straight Posterior
AP & Obl v'Easy to see v'Harder to see
»Indirect trauma »67% Trauma (Falls > MVA > Sports)
Ax & WP v Rarely from direct blow »>31% Seizure ]_' tomal Rotators v
Y&ACJ  »>48% fall at home. 35% during sports.|>2% Electrocution
AC Injul -

External Rotators
AL Injury
GH Dislocate

Anterior
OPosterior
T

Final Case

Conclusion

www.schreibman.i
©2014 Ken L Schreibm:

S a1 [ 50172

Upper Extremity Trauma Shoulder

Posterior Dislocation Clues: 2

Bones@@@
Radio
AP
Ax 8

&

AL Injury

GH Dislocate [
Anterior

OPosterior

Final Case

Conclusion
www.schreibman.info
©2014 Ken L Schreibman, PhDIMD

Upper Extremity Trauma Shoulder

Posterior Dislocation Clues: Bonus

Bones®©® Trough Line Sign (Reverse H|II Sachs)
mﬂ@m > Anterior Dislocation: [fi{=]
AP & Obl ¥ Anterior Glenoid

ts int
y&i\gf v I;’T:Jg?g rﬁJ‘rnH%merus

L v “Hill-Sachs”
AC Injury

> Posterior Dislocation:

GH Dislocate ¥ Posterior Glenoid

impacts into
¥ Anterior Humerus
v Trough Line Sign
Axial CT (after_relocation)
GT._ Bigeps

CT
Final Case B LT
Conclusion ( \}é

Anterior
OPosterior

www.schreibman.i AJR 1978; 130: 945-950

©2014 Ken L Schreibmal
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Shoulder

Upper Extremity Trauma Shoulder
Shoulder Exams at UW DOR #
Banes€O® Searched UW PACS (10/1/13 — 9/30/14) Q[F)
Radiographs » Body Region: Shoulder. Sorted by Modality &/
AP & Obl v Recorded total number of exams each month

Ax & WP v Counted number of MR and CT exams
Y &ACJ \/Catlﬁlajlated number of radiographic exams (RG)
P 1200 < Doesn't include fluoroscopic injections
AC In.u 1000 Ave number (not listed by joint) o
GH Dislocate . shoulder >>¥Ve do daily shé)u\dfﬂgn}\ecﬁlons‘;d
Anterior exams per TR G Retene
M 00 month < Doesn't include Ultrasound
200 <1/day (not listed by joint) -
FinalCase  ~ D3riday] [<i0iday] = B Noworeat™
Conclusion ' RG MR et »Rx: Steroids. Lavage Ca** Tendonitis
www.schreibman.info This is actual research | did for this talk
©2014 Ken L Schreibman, PRDIMD 55/72

Upper Extremity Trauma Shoulder

Optimizing Bone CT: General

Bones®C® There are always 3 things technologists

Radiographs can do to optimize Bone CT

Axawp 1) Optimize Patient Positioning
Y & ACJ ¥'Try to center the bone
AC Injury v'Get other bones/metal out of scanning FOV
GH Dislocate 2) Optimize Scanning Technique
Anterior v'Thin slices, 50% overlap
Posterior v'Use small focal spot, small display FOV
oCT 3) Optimize Reformats
Final Case v'2D: Angle slices relative to ANATOMY
Conclusion v'3D: Rotate & Segment
&P s7/72

www.schreibman.info
© 2014 Ken L Schreibman, PhD/MD

Upper Extremity Trauma Shoulder

Optimizing Bone CT: Shoulder

Bones®C® 1) Optimize Patient Positioning
Radiographs +Try to center the bone € This depends on body habitus
AP&Obl v Get other bones out of scanning FOV < This does not
Ax&WP  vGET METAL OUT OF SCANNING FOV!
Y&ACJ Y
AC Injury
GH Dislocate
Anterior
Posterior
T

OV

)
www.schreibi fo “Schreibman Shrug” C,B 83yoF i
©2014 Ken L Schreibman, PhD/MD g IZHZ"E, 59/72

Upper Extremity Trauma Shoulder

Shoulder: What to Order When

Bones®C® Radiographs (Obl + Ax+ APWP £Y)  $207
Rf\—gl%?%&ﬁ »Hx: Trauma (Fractures, Dislocations)
T—5== > Hx: Pain (Arthritis, Calcific Tendonitis, ...)

$2,946

» Rotator Cuff tears (without contrast)
$4,325

GH Dislocate > Labral tears (with intra-articular contrast)

Anterior S

Bosteriot . Dx: Rotator Cuff tears (sizeable tears) ~ $665

i »Rx: Calcific Tendonitis Lavage* $1,519
inal Case . .

Concusion CT: Mostly for surgical planning $1,473

www.schreibman.info *Lee & Rosas AJR online 2010 v195 n3 Video Article
©2014 Ken L Schreibman, PhoMD  UWMF Charges 2074 IZ“IIIEI 56/72

Upper Extremity Trauma Shoulder

Optimizing Bone CT: Shoulder

Bones®O® 1) Optimize Patient Positioning
Radiographs v"Try to center the bone € This depends on body habitus
AP &Obl v Get other bones out of scanning FOV < This does not

&A
AC Injury
GH Dislocate
Anterior
Posterior

Final Case

Conclusion
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD

Upper Extremity Trauma Shoulder

Optimizing Bone CT: General

Bones®O® 2) Optimize Scanning Technique

Radiographs  * (This is what my physicist tells me..)

a) Use Small Focal Spot

» Cannot manually select small focal spot

»Small focal spot comes on automatically if

GHDislocate the mA<particular value, based upon the kV
Anterior v'Ask your Application person for your CT scanner
Posterior > Can use Automatic Exposure Control (AEC)

v'Set the Max mA value to be less than the
maximum allowed mA for the small focal spot

&> s0r72

Final Case

Conclusion
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Shoulder

GE CT Scanner mA Limits

Bones@@@ Scanner Name Scan FOV. 140kV 120kV  100kV 80KV What kv to

Normal mode:

Radiographs largeFocalspot /19 835 800 700 use?
Hi Res mode: .
o g V?/gl Discovery CT750HD it %0 @570 0 Adults:
Y & AC S"“n"a""":;c'a"l":;;‘ 10-450 10-570 10-630 10-620 " Atleast120
AC Inju HiRes mode: 15 360 10-420 10-500 10-620 > Large
AL Injury small Focal Spot Adults:

GH Dislocate LightSpeed VCT 64, Large Focal Spot 715 800 770 675
i LightSpeed 16 Pro, &
w go;nna cTs80
osterior

Revolution Evo

v Use 140
Small Focal Spot ~ 10-335 10-335 10-310 10-300 3 Small child:
largefocalspot 515 560 480 400 ¥ Use 100
Small Focal Spot 10-170 10-200 10-240 10-300

Large Focal Spot 380 440 420 400
Small Focal Spot ~ 10-170 10-200 10-240 10-300

Courtesy of Frank Ranallo, PhD, DABR
Physicllét- UW Radiology Department @@E 61/72

Optima CT660

LightSpeed 16, &
Lightspeed 8

Final Case
Conclusion

www.schreibman.info
©2014 Ken L Schreibman, PhDIMD

Upper Extremity Trauma Shoulder

Optimizing Bone CT: General

Bones®C® 2) Optimize Scanning Technique

Radiographs * (This is what my physicist tells me..)
% c) Use smallest possible display FOV to
Y & AC maximize resolution _

AChuy > Display FOV always = 512 pixels

GH Dislocate > \'Display FOV - smaller pixel size

Anterior > Smaller pixel size - higher resolution

Bosterior  jyst a little math...

Final Case  D0cm display FOV /512 pixels -> pixel size =1 mm

Conclusion  29cm display FOV / 512 pixels > pixel size = /zmm

&> 63172

www.schreibman.info
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Upper Extremity Trauma Shoulder

Optimizing Bone CT: Shoulder

Bones®C® 3) Optimize Reformats
>Angle slices relative to ANATOMY Not refative to table
Overly aggressive shrugs:

é}Angle axial reformats

N

X 14 -
7 SZ \Alsb;.all these
Sagittal slices‘angled “annbtations
3 parallel to GHJ = shouldbe turned off
Scout )| CT: Axial image-through GHJ =)
chreibman.info
©2014 Ken L Schreibman, PhD/MD IEHI”E 65/72

Upper Extremity Trauma Shoulder

Optimizing Bone CT: General

Bones©©® 2) Optimize Scanning Technique

Radiographs ~ (This is what my physicist tells me..)
% b) Thin slices with 50% overlap
Y&ACJ »Shoulder: Thin but not too thin (1-1.5mm)

AC Injun v'<1mm slices may be too noisy (We use 1.25mm)

GH Dislocate » 50% overlap yields better reformats

Anterior v'Adds information to the stack of axial images

Posterior | > Pitch close to 0.5

v'Reduces helical artifacts

v'Uses less mA, hence use small focal spot

Final Case
Conclusion

schreibman.inf
& 201t Kon Scaoman PROMD &> 62172
Upper Extremity Trauma Shoulder

Optimizing Bone CT: Shoulder

Bones®©® 2) Optimize Scanning Technique
Radiographs ~ (This is what my physicist tells me..)

igop  d) Use “Ultra High Resolution” (UHR)...
Y& ACS ...if available on your CT scanner

AChury > Onany CT scanner, resolution degrades

GHDislocate dramatically as you move away from center

“Anterior | ¥ This will always be an issue with shoulders
Posterior | > Hi Res uses fluctuating focal spot position

¥'Minimizes off-center sharpness degradation

v'Particularly useful for shoulders

Final Case

Conclusion
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Shoulder
Optimizing Bone CT: Shoulder

Bones®C® 3b)Optimize 3-D Reformats

Radiographs v’ Series of 36 rotating images, 10° intervals
AP & Obl < Rotate around both vertical and horizontal axes
Ax & WP v'Disarticulate humerus/scapula
Y&ACJ

AC Injul

AL Injury

GH Dislocate
Anterior
Posterior

Final Case

Conclusion

www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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Upper Extremity Trauma Shoulder

One final case...

OFinal Case ‘/2» art Fracture li f
Conclusion Direct trauma was to elbow [l lee e e ey tokh ulder

www.schreibman.info R,D 58yoM: Cleaning gutters, fell from 6ft ladder.
©2014 Ken L Schreibman, PhDIMD Fell on elbow, shoulder pain E“I“El 67/72

Upper Extremity Trauma Shoulder

CT: 2D Reformats

""""""" T::Coronal Reformat

(Perpendicula ).

AP: CT scout
r to GHJ, 17:39
<O

R,D 58yoM: Cleaning gutters, fell from 6ft ladder.

www.schreibman.info
Fell on elbow, shoulder pain

©2014 Ken L Schreibman, PhD/MD

Upper Extremity Trauma Shoulder

Goal: Better 3-D Understanding of Shoulder
Bones®OBObjectives:
R/a\_g%%tr;lﬁ a)lllustrate Anatomy: 3-D Scapula, Glenohumeral Joint
Ax&Wp b)Imaging Techniques: Radiographs, CT Optimization
Y&ACJ c)Shoulder Trauma: How not to miss posterior dislocation

AC Injury hree Easily Missed Dislocations:
GH Dislocate 1) Every Elbow, look for
Anterior Radial Head dislocation
Posterior 2) Every Shoulder, look for
T Posterior dislocation
3) Every Foot, look for
Lisfranc dislocation

&> 7172

Final Case A\
oConclusion

www.schreibman.info,/<-Can download this and all of my lectures

in various formats

©2014 Ken L Schreibman, PhDIMD

Upper Extremity Trauma Shoulder

Multiple Views...

AP: Dislocated

Al

www.schreibman.info - ,f) 8yoM: Cleaning :gutte}s, fell from 6ft ladder.
©2014 Ken L Schreibman, PhD/MD Fell on elbow, shoulder pain IZ“I“E 68/72

Upper Extremity Trauma Shoulder

CT: 3D Reformats

EINERO@E) Scapula only pﬁakm Sl

Post ORIF
Radiographs
AP & Obl
% WP
& AC
AC Injury
GH Dislocate
Anterior
Posterior
CT
OFinal Case

Conclusion

Humerus only  H§%
www.schreibman.info R,D 58yoM: Cleaning gutters, fell from 6ft ladder.
©2014 Ken L Schreibman, PhDIMD. ! Fell on elbow, shoulder pain IZ“Z“EI 70/72

Shoulder

Upper Extremity Trauma

Questlons? ﬂh
Bones®0® -
Radiographs |

AP & Obl

& WI

&ACJ

AC Injury

GH Dislocate
Anterior
Posterior
T

=
&S]

<

Final Case

OConclusion
www.schreibman.info
©2014 Ken L Schreibman, PhD/MD
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