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FROM THE EDITOR

The Editors would like to thank
everyone for the many wonderful
responses we have had. This
confirms to us that our efforts afe
well-received and worthwhile.
Our objective in publishing
X-Ray Newgovers several
areas:

0 Itis a way to provide the
required continuing education
credits.

d Itis a way to communicate
updated information on new or
proposed legislation, rules
changes, fAstat
0 Itis a way to help build a
better understanding of the mot
basic principles of radiography
and patient care.

0 Itis a way to share tips that
can be put to immediate use in
the workroom for improvement
0 And it is ouroverall objective
to increase awareness and
understanding of the potential
hazards of radiation, the
importance of quality
radiographs, and the necessity
staff and patient protection
during radiography.

We encourage everyone to shgre
their thoughts, ideas, and
opinions. All Letters to the
Editor will be considered for
print.

Sincerely,

Phyllis Gregg, Editor
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TEST YOUR KNOWLEDGE

1.What is the maximum allowable yearly
dose for the general population?

a. 0.1 rem (.001Sv; 1mSv)

b. 0.5 rems

c.5(N -18) rems

d. 3 rems per month

2. The allowable dose for a radiologic
technologist is per year?

a. 0.1

b.1.25

c. 3.0

d.5.0

3. If a radiograph has a sharp image and its
edge is well defined, this radiograph has
high:

a. density

b. contrast

c. recorded detail

d. magnification

4. Geometric unsharpness is controlled
primarily by:
a. decreasing OID
b. increasing the size of focal spot
c. decreasing the SID
d. decreasing exposure time

ANSWERS TO
TEST YOUR KNOWLEDGE
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Nearly all men can
stand adversity.
He xnt v ms sn
character, give him power.

Abraham Lincoln

DID You KNOW?

b Thatin 1972, CT was invented by
British engineer Godfrey Hounsfield of EMI
Laboratories in England.

b Thatin 1921, Earle Dickson invented a
protective attachable dressing for cuts and
scrapes called Band Aid.

b That in 1903, Willem Einthoven won
the Nobel prize for inventing the
electrocardiograph.

b Thatin 1875, George Green patented
the first electric dental drill.

§ 'Iq\a{in Eey West, FI(!rida, tlﬂt]ecr.aging

is prohibited within the city limits.

b That the cleanest country in the world
is Finland.
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FUN TIME!

The words used in this word seard
puzzle are taken fro@R-062
Sports Injuries to the Upper
Extremity: Imaging, Diagnosis, &
Treatmentontained in this issue.
Words may read normally, from
right to left, bottom to top, top to
bottom, or on any diagonal.
Solution is on page 2.

intramural

stinger

orthopaedic

proximally

neurological

persistent

rotators

biceps

function

attachment

manubrium

ligaments

subclavian

secondary

fragments

angulation

physical

conservative

fixation

deformity
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Direct Reading DR-062

Sports Injuries to the Upper Extremity:
Imaging, Diagnosis, & Treatment
by Ruth Ann McCormick, R.T. (R)(ARRT)

In the medical field today, especially in the emergenc
room (ER) and the orthopaedic office, sports injuries ar
large part of our patient volume. Adults active in sports arFasciais a sheet or band of fibrous connective tissue containing
fitness certainly incur some of these injuries, but the collagen that separateshinds together muscles and organs.
majority of these patients are middle school, high schoal, Tendons
and college student athletes who have been injured in the A tendon(or sinew) is a tough band of fibrous connective

teamrelated sports or intramural sports activities. tissue that connectauscle to bonand is capable of

: withstanding tension. A tendon serves to move the bone or
Throughout the school year, we see many different ty Estructure. Tendons and muscles work together and can only exert

of student athletes: football players, basketball players, | , pulling force. The most famous tendon is Aluilles tendon
cheerleaders, wrestlers, baseball players, softball playersyich connects the muscles of the calf to the heel. If you watch
tennis players, volleyball players, students who run track,the tops of your hands while you type, you can see your tendons
and even occasionally, swimmers. In children and young at work. Pretty cool, huh?

adults, it is crucial that we perform precise imaging, and  Trivia - In times from the 1800s and prior, the folk took

obtain accurate diagnoses to increase the chances for thtendons from animals and treated it. This treated tendon was

to have a full recovery from their injuries with no calledsinew It was used in so many ways, sucliraeadfor
prolonged effects. Many of these spasfated injuries can sewing, attaching feathers to arrowtse strength of sinew

lead to future problems, such as weakness in the injured makes it ideal cordage for making traps, or strapping together
body part, with increased risk of-iiury or even arthritis | just about anything.

as these patients age. The goal of the treating physicia
staff is to properly treat the patient at the initial onset of
injury, and minimize the longerm effects for the patient.

In this article, we will discuss the most common sport
injuries to the upper extremities seen in the ER and . L O9
orthopaedic facilities. We will discuss the anatomy of the fIPTOUS connective tissue.
specific body part, thmechanism of injury (MOJand the |  Ligaments are slightly elastic
proper imaging to best delineate the injury. The definitiveSO they can be stretched to e
treatment depends on patient condition, type of injury, angradually lengthen, increasing

bind bone_L
long-term goals of the patient flexibility. Athletes and dancers
. . ' . |.stretch their ligaments before
Letos review the defini tlijformancetomake their jointrendons
tendons, and ligaments.

to bone |
A
joint 4 \}”
\ capsulely | |
bind muscle|
more supple, and to prevent |t bone .
Muscles injury. v
There are thregypesof muscle: To summarize:
1. Skeletaimuscles are thevoluntarymuscles, and are Musclesi skeletal, voluntary; smooth, involuntary;
anchored to bone bgndons They are used iskeletal cardiac, involuntary
movemenénd in maintaining posture. s '
2. Smoothmuscles orinvoluntarymuscles are found within th $asc(;|a| “blnds tog}[ether rr;ustclf)s and organs
walls of organs and structures, such asegephagustomach endoni connects ka)JSC N Ob one
intestinesbronchj uterus urethra bladder blood vessels Ligamenti: connects bone to bone
Smooth muscle isotunder conscious control.

3. Cardiacmuscleis also arinvoluntarymuscle, but is closer
in structure to skeletal muscle. It is found only in the heart.

(
Ligaments

Ligamentsare similar to tendons, but they connleahe to
boneand help to stabilize joints. They are composed mostly of
long, stringy collagen fibers, creating short bands of tough

Ligaments

=]

(Continued on pag8)
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One of the most common injuries in sport3fansient
Brachial Plexopathymore commonly known asséinger.
The namestingerstuck because of the temporary stinging
sensation that travels from the shoulder to the hand. A
direct blow usually causes this injury, and is a common
football tackle injury. It happens when a direct blow cau
contralateral(opposite side of interegteck flexion, and
ipsilateral (same side$houlder traction as the C5 or C6
nerve roots are fixed proximally. Approximately 65% of
college football players will experience at least one sting
during their four years of collegiate football. These injurie
often go unreported. Most of these episodes only last a
seconds to several minutes, but some can have longer,
more residual effects. Five to ten% of these injuries can
have a neurological defect that lasts hours, days, or eve
weeks.

On exam, these patients suffer from burning pain that
radiates from the shoulder down the arm. There are no
complaints of neck pain related to a stinger, only the arn
pain. With persistent pain, the patient often also shows
signs of weakness of his shoulder adductors, external
rotators, and biceps muscles. As already stated, these
injuries are rarely reported to a physician, and then, usuy
only when the athlete continues to have problems after
initial injury has occurred. Standard orthopaedic
radiographic views of the shoulder and cervical spine ar
performed. On radiographs, the physician will look for a
cervical spine or shoulder injuries, avulsion fractures, or
fractures to the clavicles or scapulae. On physical exam
assessments are made of pednge of motion (ROM)
strength, and sensation. If numbness and weakness pe
anelectromyogranfEMG) may be ordered to determine
the location and severity of the nerve injury. In some
instances, rest, physical therapy, and/or surgery may be
required for these injuries. For most stingers, no-temm
treatment is required.

Although the clavicle is not considered part of the upp
extremity, it is usually evaluated and treated as such, si
it is important to the function of the upper extremity. The
clavicles are slender, double curved bones that extend
horizontally from the acromion of the scapula to the
manubrium of the sternum. The clavicle acts as a fulcru
for lateral movement of the arm, and serves as an
attachment for the upper extremitgn anterior brace that
holds the scapula and arm away from the upper, narrow
portion of the thorax. It is the last bone in the body to
completely fuse, usually around the age of tweiviy.

The clavicle attaches to the body medially at the
manubrium of the sternum, creating gternoclavicular
(SC)joint. It attaches laterally at the acromion of the

g

Sternum

breastb.
(breesbone) Clavicle

(collarbone)

scapula, making the
acromioclavicular(AC) joint.
Ligaments that hold the ends of
the bones together maintain thes
joints.
The most common injury to the clavicle is a fracture.
seWhen a person uses outstretched arms to break a fall,
which can occur in almost any sporting activity, the
clavicle fractures easily. A direct blow to the clavicle can
alalso result in a fracture. Fortunately, the way the clavicle is
gecurved, it will, in most instances, fractumterlorly, away
efrom the body rather than Cl
feposteriorly, which could cause !
damage to the subclavian artery 9.,
the superior lung fields. In both :
nadults and children, 80% of all
clavicle fractures occur in thmid 1/3 of the clavicle.

If there isdisplacementit is usually asuperior

displacement of thmedialfragment, due to its attachment
n to the sternocleidomastoid muscle; while ldteral

fragment is pullednferiorly by the weight of the arm.

Fractures of thdistal 1/3of

the clavicle account for only|™=
al10-15% of clavicle fractures.
thif the ligaments remain intac

the fracture fragments rema
ein alignment. If the ligaments rupture, there may be wide
nydisplacement of the fracture fragments.

AP and AP axial projections are the appropriate imaging
» for clavicle fractures, in most cases. If the placements of
the fracture fragments are in question, a CT scan of the
Iclavicle may be ordered.

For the AP projection of the clavicle, the patient is placed
either supine or upright. With patients who have trauma to
the upper body, it is often easier and less painful to
radiograph the patient in the uprlght position. Place the
center of the clavicle in the midline
Slthe table or upright Bucky. The arn’]
NGwill be relaxed at the patient's sidesf'
with the shoulders in the same
horizontal position. Direct theentral p
ray (CR)to the midshatft of the
Mclavicle.

For the APaxial projection of the [
clavicle, position the patient the sar |
as for the AP. Place the cassette a
inches higher to accommodate for {
angle of the central ray. Direct the (
to the midshaft of the clavicle, with
1545 degree cephalic angle.

(shoulder blade!

AP clavicle

e

AP axial clavicle

(Continued on pagé)




Pageb

Jan Mar 2010

X-Ray News, Vol. 16No.1

(Continued from pagb)

The degree of angulation will vary with the size of the
patient. Thinner patients will require a larger tube angle
properly project the clavicle above the other structures.

The treating physician will evaluate these radiographs
and in conjunction with the physical exam, will make an
appropriate recommendation to the patient/parents for
treatment. On physical exam, the physician will check f¢
loss of motion in the upper extremity, level of pain, loss
sensation in the upper extremity, and the actual fracture
itself. It is important to assess how much movement ocg
in the clavicle with patient body and arm movement. Th
will help determine if, with conservative treatment, the
fracture fragments will stay in alignment and heal togeth

properly.

If the fracture is nomlisplaced, the patient will receive
conservative treatment. With conservative treatment,
depending upon the treating physician, the patient is pla
in either a figure eight brace or a sling.

For a severely displaced clavicle fracture, a more
aggressive treatment would be requings
Treatment will likely involveopen
reduction internal fixation (ORIF)f the
fracture. The method of the ORIF will
depend upon the preference and trai
of the orthopaedic surgeon tending the patient and the
specific type of clavicle fracture.

Most individuals recover from a clavicle fracture with
little to no longterm effects, other than possible cosmeti
deformity. Age and type of fracture play a factor in the
possibility of cosmetic deformity. Children who are still
growing will remodel the fracture. As they grow, this
deformity will, in most cases, no longer be physically
evident. Older individuals may have a vishampat the
site of the healed fracture. Complications of clavicle
fractures can include skin compromise, vascular injury,
pneumothorax, nerve injuries (which are rare), and
nonunion of the fracture, which occurs in abo% of
patients.

The AC joint is at the distal, lateral end of the clavicle
where it articulates with the acromion of the scapula.
Acromioclavicular joint injuries are common in athletes
who participate in contact sports. Often, it is incurred in

football players during tackles. The MOI for AC joint
separations is usually a fall on the shoulder. Tears of the
tAC ligaments and/atoracoclavicular (CC)igaments will
lessen the tension that holds the upper
arm to the body, allowing the arm to dr
" away from the clavicle, causing a
separation of the AC joint. In younger
children, a distal clavicle physical injun
can occur, which is the childhood
£quivalent of an AC joint separation.
L] Imaging of the AC joint will vary depending on the
sphysician. Some physicians prefer only upright AP and AP
axial projections. These positions are very similar to
gpositioning for clavicle views; the difference is that the CR
is placed directly over the AC
joint. Other physicians will wan
erect standard AP and Ateight |
-bearingviews. Some physiciar
will want both shoulders image( |
at the same time for bilateral
comparison, while other
physicians only want the injured side radiographed. Some
physicians will also want routine orthopaedic shoulder
radiographs, along with specific AC joint views to properly
assess the entire shoulder, not just the AC joint area.

There aresix classificationgor AC joint separation.
A Type Iseparation would be a joint sprain without
ligament tearType llinvolves a tear of the AC ligaments
only. This will not necessarily be evident on a plain
radiograph because there are still ligaments intact holding
the limb in place. Slight widening of the AC joint may be
evident. A Type lllinjury would include an injury to both
the AC and CC ligaments. This would likely be more
evident on a radiograph. Both AC and CC joint separation
would be evident with the patient positioned upright.
Radiographically, dype IVAC joint injury would
C demonstrate the distal end of the clavicle positioned
inferior and posterior to the acromion. An axillary view of
the shoulder would best demonstrate thig.yfse Vor Type
VI injury to the AC joint will also show sternoclavicular
dislocation. The typepy
of injury, as well as
the physical findings
of the patient, will
determine the type o
treatment necessar
for these injuries.

On physical exam with a Type | injury to the AC joint,

the patient will likely have point tenderness to the area and
some limitation of motion, mostly secondary to pain, but

Acromioclaviculor

Separation

or

(@)

AC

(Continued on pag@é)
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no instability. Slight weakness may be present, also like

secondary to pain. Increase in the severity of the injury winsert into the humerus. The
see an increase in patient pain, weakness, and limitation prime movers of arm moveme

motion.
Treatment may include rest and immobilization in a sli

for a differing amount of time with consideration of degred>€ltoid musclesTheTeres

of injury (Types #VI) and level of activities that the patientMajor muscleand the Joue
wants to resume. Returning to contact sports will always Coracobrachialis muscleross - ;
come later than returning to normal activities. If the injurythe shoulder joint, but do not B

is more severe or the patient does not do well with contribute anatomically. ’ G
conservative treatments, an arthroscopy may be required Thefour muscleshat Delioid, ~ Teres major,

that may include internal fixation of the injury.

Complications of AC joint separation may be rexistent | cuffare theSupraspinatus — —
or minimal, or may include joint stiffness, deformity, Infraspinatus Teres Minor and|| —" | -
calcifications in the injured ligaments, or degenerative joitSubscapularisnuscles. The ] /‘1
disease (DJD) later in life. main function of the rotator cy || |
The most proximal portion of the upper extremity is the iS to hold the head of the Supraspinatus, Infraspinaius,

largest and longest bone of the arm, callechtimaerus

The proximal end of the humerus is round in shape, with &nd to reinforce the articular

two protrusions extending laterally, called tireater and
lesser tuberclesr tuberosities There is a space or groove
between these two tubercles calledititertubercular

grooveor bicipital groove The rounded portion of the
proximal humerus, the head, articulates with the glenoig
process of the scapula in the space calledjtdgreid

There aranine musclethat
lycross each shoulder joint to

are theSuperficial Pectoralis
nMajor, Latissimus Dorsiand

[, VRS o2 232 V)

Latissimus
dorsi

collectively form theotator posterior view anterior view

humerus in the glenOid CaVity posterior view posterior view

T
capsule. —%. * o
Theanterior muscles, / 1 i Qi
Pectoralis MajorandDeltoid \ /[

muscle flexthe arm, while the| Teres minor,  Subscapularis
posteriormuscles] atissimus | posterior view

Dorsi, aid inextensiorof the arm. The Deltoid muscles are

cavity. The greater and lesser tubercles serve as attachmresponsible foabduction

points for muscles in the humerus, and the bicipital grocg
guides theBiceps tendowf theBiceps muscl& its
attachment point at the rim of the glenoid cavity.

The proximal humerus articulates with the glenoid cav
of the scapula to form the shoulder joint. The shoulder
joint, glenohumeral jointis the most freely movable joint
in the body. To allow for such gre=t—s _
mobility, stability has been T

sacrificed. The shoulder joint is a ey R
ball and socket joint, with the larg r w
ok

humeral head fitting into the mucl
smaller shallow, peashaped ‘ \
glenoid cavity of the scapula. The [ S \
glenoid cavity is slightly deepene /

by a rim of fibrocartilage called th
glenoid labrum but it is still only 1/3 the size of the
humeral head, which offers little joint stability. The joint
surrounded by aarticular capsulehat encloses the joint
and allows for free movement. The shoulder joint is
capable of rotation, abduction, adduction, flexion, and
extension. This design allows for much mobility, but als
allows for easier dislocation.

V' The ligaments that reinforce the shoulder joint exist
mainly on the anterior portion of the humerus. The
coracohumeral ligamenuns from the <

itcoracoid process of the scapula to the - NS
greater tubercle of the humerus, and g*,i‘\
reinforces the articular capsule superiorl| T\
and anteriorlyThree glenohumeral
ligamentsare present that aid in ‘
Strengthening the front of the CapSUIe. TI coracohumeral
ligaments are weak, and in some people
they are absent entirely. The transverse humeral ligament
spans the gap between the tubercles of the humerus.

Because the ligaments are limited in their ability to
stabilize the shoulder joint, the muscle tendons are more
important for stabilization. The mastabilizerof the
shoulder joint is the tendon of the long head ofBleeps

Sbrachii muscle. This tendon runs from the superior aspect
of the glenoid labrum, passes through the joint capsule, and
enters the intertubercular groove of the humerus. This
tendon secures the head of the humerus tightly against the

D glenoid cavity. The four tendons of the rotator cuff muscles
encircle the joint and fuse with the articular capsule.

(Continued on pag8)
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During examination of the shoulder, the patient's age
chief complaints, and history of MOI are important
considerations. Specific injuries such as instability, AC
joint injuries, and labral tears are more common in youn
patients, whileotator cuff tears (RCTare more common
in older patients. Rotator cuff tears can occur in younge
patients, but are rare. During the physical exam, the
physician tests for strength, quality of motion, range of
motion (ROM), and also performs other tests. The patie
described injury and areas of pain are important indicat
as to what specific testing should be done. As | discuss
specific shoulder injuries, | will mention the different
examination techniques that may be used to evaluate th
patient. Much of the shoulder exam will be the same for,

Y-View Shoulder

(Grashey Method)
AP projection

Axillary View Shoulder

niPlace the patient on a stool next to the table, and lean him
vrlaterally over the table with the affected shoulder joint over
an 8x10 film. The elbow should be resting on the table
flexed at a 9@legree angle, with forearm on table and hand
gpronated. There will be aB5° tube tilt, with the CR
zdirected through the shoulder toward the elbow.

injuries, with some specific tests or radiographs added fo For further diagnostic investigation of the shoulder, the

further information.

The preferred radiographic views of the shoulder for
most orthopaedic specialists includawe AP projection
(Grasheymethod, scapular Yiew, andaxillary view. The
physician will occasionally order AP projections with
internal and external rotation, but these often show less
information than the other views.

To clearly demonstrate the joint space of the humeral
head and the glenoid cavity, AR Obliqueprojection
(GrasheyMethod) can be performed. This can be done
erect or recumbent; it is easier to obtain erect, and usua
easier on the patient. Rotate the patier@5toward the
affected side until the scapula is parallel with an 8 x 10
film. Abduct the arm slightly while internally rotating the
humerus. The CR will be directed perpendicular to the
glenoid cavity at a level 2 inchesedialand 2 incheslistal
to the superolateral border of the shoulder. This projecti
will demonstrate the glenoid cavity in profile, providing 3
true AP view of the shoulder joint.

The ScapulaY view is a PA oblique projection. This
demonstrates the humeral head directly over the junctig
theY. The body of the scapula forms the bottom oftthe
and the acromion process and the coracoid process for
the top o1V part of theY. Place the patient facing the
upright board and rotate him so that #ifectedshoulder is
in the center of a 10- x
coronal plane is at a 60° angle to the film. The CR will b
directed perpendicular to the scapulohumeral joint. If the
patient has an anterior humeral head dislocation, the
humeral head will be demonstrated projecting inferior ta
the coracoid process on the Scapular Y view.

An axillary view is done with a superoinferior axial
projection. This projection demonstrates the relationshiy
the proximal humerus in the glenoid cavity.

1 range of motion.

standard imaging modality in most cases is an MRI of the
shoulderMRI is superb at demonstrating the
musculotendonous structures of the shoulder. It is
unsurpassed in its ability to demonstrate and differentiate
soft tissue structure©ccasionally, for more detaildbny
information, aCT scan may be ordered.

|

On physical exam of the shoulder, there are many
odifferent methods used to evaluate ROM, instability, pain,
, Strength, and sensation. Several of these methods are done
in conjunction with each other to properly evaluate the
patient. Some of these testing methods are listed below.
Many shoulder conditions and injuries are seen routinely in
athletes. Most of these injuries are evaluated in the same
way. Physical exams have routine testing that are done to
check for pain, visible deformities, grinding and popping
(crepitus), strength, shoulder instability, and decreased

n

m

‘ S mi
e One of the tests that the physician will do to evaluate for

~» shoulder laxityis anApprehension Tesalso called a

Fowler TestThis involves the physician placing the

shoulder in 9@legree abduction, while externally rotating

the arm. If the patient reacts with apprehension of the
movement, this indicateanterior instability

D |

(Continued on pag®)
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(Continued from pag8) Apprehension Test

A Relocation Tess
performed like the
Apprehension Test, but
posterior forcels added.
When the patient shows
signs of instability, posteric;
force is added to reenter
the humeral head. If the
patient feels better, this is
sign of instability.

An Anterior Load and
Shift Teswill be performed to assess mdtirectional
instability (anterior and/or posterior)
The patient has his arm resting at h
side (supine or erect). The examine
pl aces one hand

portion of his proximal humerus.
Force is applied anteriorly and
posteriorly assessing for laxity.

Another test that may be performed i3egk TestThis
assesses for posterior instabilit
as well as a labral tear. The
examiner will place one hand o
the top of the
to stabilize it, while raising his
arm 90 degrees laterally with a
bent elbow. The hand will be
internally rotated and the arm w|
be slowly adducted across the
body. The examiner may feel some laxity or may also fe
a clicking sensation with the movement, indicatingtaal
tear.

Another test to evaluate for laxity is
called aSulcus TesfThe patient is
seated with the affected arm at his si(
The examiner will place one hand on
top of the patie
the AC joint. With the opposite hand,
will pull the patient's arm inferiorly. Arf.
inferior translation of the humerus fro
the scapula and clavicle that forms a
sulcus beneath the acromion process
indicative of glenohumeral laxity.

Other tests might includ® 6 Br i e pwihish placess t
the arm in 90 degrees of flexion, as it is rotated to
maximum internal rotation and adducted horizontally 30
45 degrees.

AHa wk i n bas thélpatient reaching behind his back,

while rotating the arm internally, as if he were putting on a

jacket. If these tests produce pain, the patient may have

shoulderimpingementwhich is pressure on the rotator cuff

by the acromion of the scap
ury.

Lift-Off Test

g

Belly Press Test

' Other tests that are routinely performed when evaluating
shoulder injuries would beldeer Testwhich involves

forced elevation of the humerus. If there is a shoulder
injury or impingement, a painful arc would be apparent at
about 90 degrees of forward elevation.

e Alift-offTesi s si milar to the Hayv
the added attempt at lifting the arm off and away from the
body. ABelly PressTestas t he patient és
elbow at 90 degrees, with the forearm placed horizontally
across the abdomen. The patient tries to push into his
abdomen while the examiner pulls with opposite force. The
Lift -off and Belly Press are done to test strength and to test
the subscapularis tendon. The physician will also have the
patient hold his arms at 90 degrees elevation, and ask the
patient to hold them in that position against a posterior

force applied to the arms. This is testing for strength.

A Drop Arm Testan also assess strength issues, which
may be indicators for internal derangement of the shoulder
structures. With this test, the arm will be placed at-a 90
degree angle, with the elbow bent at 90 degrees. When the
examiner removes his support from the arm, the test is to
see if the patient has enough strength to support the arm
himself, or if the arm will drop.

(Continued on pag&0)
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Throwing injuriesare common for athletes that throw
objects such as footballs, tennis balls, or baseballs.

A throwing injury is most commonly seen in baseball
pitchers. Injuries to the shoulder occur because of the g
force that is placed on the shoulder during the throwing
phase.

There ardive phases of throwingthe windup, cocking,
acceleration, deceleration, and folltkwrough. Maximum
torgue is placed on the shoulder structures during the Ia
portion of the cocking phase, where the shoulder is in
maximum rotation, and when the ball is released during
deceleration phase. The cocking phase in extreme exte
rotation levers the humeral head off the glenoid, allowin
for instability or dislocation.

The more external rotation an athlete gets during this pk
allows for a faster pitch, but puts the shoulder at a highg
risk for dislocation due to anterior instability. Ttheee
structuresin the shoulder that help to maintain stability in
the shoulder during these activities are: the glenoid labr
the rotator cuff, and the scapular muscles. Weakness o
injury to any of these structures can lead to shoulder
instability and/or dislocation.

Shoulder instability can be caused by either trauma to
shoulder, such as with football players, or by recurrent
injury over time by the increased torque of baseball
pitchers. The injuries to the football player during a tack
will be sudden and acute, whereas the throwing injuries
may be more subtle and occur over a period of time.
Football linemen can develop shoulder instability by
repeated injury to the front of the shoulder during blocki
maneuvers. An unstable shoulder is Blkoulder laxity
can occur from many different origins. Wear and tear oy
time, such as throwing or swimming, direct injury to the
shoulder with repetitive dislocations, such as football
injuries, or simply a child being born with laxity in the
musculotendinous structures of the shoulder can result
shoulder laxity. People with these conditions often have
laxity in many of their joints. We often refer to this as
beingdoublejointed

Shoulder laxity can be treated conservatively, or

surgically if necessary. In most cases, if there is no labr
or ligamentous tear, physical therapy will be ordered to

strengthen the shoulder structures to allow for more

stability. Athletes who routinely perform throwing

activities will often be placed intarowing program This

is a therapy program designed specifically for these types
reof laxities. The therapist will be specialized in treatment of

throwing athletes, and will know the best maneuvers and

activities to regain strength and ability and to protect the

shoulder in the future. If these measures are unsuccessful,

the patient may have to undergo surgery to tighten the lax
teStructures. This procedure would involvpleation of the

shoulder capsule (all of the supporting structures of the
tshoulder). This is a rare and very unpredictable surgery. It
rris only done as a last resort. In most cases, if therapy does
ghot work, activity modification will be required. The

patient may have to stop participating in specific sports and

activities that increase pain and risk of dislocations.

Glenohumeral joint dislocations can lead to recurrent
shoulder instability, a lax shoulder, and tears within the
musculotendinous structures of the shoulder. Posterior
di sl ocations can occur when
meets a great force that is traveling toward the body, such
as the blocking position of a football lineman. Posterior
shoulder dislocations account for only 3% of shoulder

nedislocations. Anterior dislocations often occur with an
2rimpact to the arm when it is in a throwing type position,
with the arm up in the air and out at the side of the body.

|eAs the arm is struck, the humeral head pops out in the
front. Anterior displacement of the humeral head is the
most common dislocation seen in the body, and accounts
for 97% of all shoulder dislocations. Shoulder dislocations

noccur more frequently in adolescents than in younger
‘children because the weaker epiphyseal growth plates in

echildren tend to fracture before dislocation occurs. Anterior
dislocations are most commonly seen in age25.,8
secondary to sports injuries. The second most common age
group to suffer anterior shoulder dislocations is the elderly,

insecondary to falls. If the patient has a posterior humeral
head dislocation, the humeral head will be demonstrated
projecting inferior to the acromion process.

Treatment for shoulder dislocations is determined mainly
by the damage to the surrounding structures. If the damage
4lis minimal, surgical intervention may not be needed.

(Continued on pag#l)




X-Ray News, Vol. 16No.1

Jan Mar 2010

Pagell

(Continued from pag#0)
If there are fractures or ligamentous injuries, surgery ma
be necessanArthroscopyof the joint is a procedure in
which the physician, by making a small incision into the
joint, can look inside to assess for damage. Often the
physician can correct the problem by removing loose tis
or bony fragments within the joint spaceBankart
procedureis a surgical procedure that is done to tighten
ligaments and repair tears. This is a routine shoulder
procedure that is done on many sports related injuries t
occur from throwing. With this procedure, the muscles 3
tendons are returned to their anatomic positions.

The glenoid cavity is slightly deepened by a rim of
fibrocartilage called the glenoid labrum, which helps
support the shoulder joint and prevent dislocatibabral
tearsare often the result of throwing injuries or traction
injuries. This can occur with a traction injury where theré
is a hard jerk on the ath
SLAP tearstands for Superior Labrum from Anterior to
Posterior, ands a common shoulder injury involving a
detachment of the superior aspect of the glenoid labrum
which serves as the insertion site of the long head of the
biceps. This injury can occur in throwing athletes, but is
most often seen secondary to a fall or a blow to the
shoulder.

These injuries are assessed through physical exam
methods similar to those for other shoulder injuries.
Depending on the degree of the tear, the activity level, &
future expectation of the patient, conservative versus
surgical treatment will be discussed. If the patient is not
having a lot of pain, then medications, cortisone injectio

a period of rest, and physical therapy may be conservativtrochlear notch of the ulna

options for the patient. If this is not effective, or the pati¢
is an athlete that must use this arm for those activities,
labral repair will be required.

While morerotator cuff tears (RCTccur in adults than
in children or young adults, this injury may still occur.
Tears of the rotator cuff are a common injury in athletes
and in the elderly. This condition occurs when injury
results in partial or complete tears of the tendons that m
up the rotator cuff. The mechanism of injury is usually a
traction type injury. A person falls with his arm in a fixe
position, and a sudden, hard force is applied to his arm,
pulling on the shoulder, and tearing the rotator cuff
structures. This injury can also occur when there is we

Rotator cuff injuries are a painful condition, often resulting
yin inability to raise the shoulder.

Impingement Syndronoan often occur in the shoulder
joint in association with tendonitis and rotator cuff
problems. The previously discussed testing maneuvers

swould, once again, be performed to test for pain, strength,
and range of motion. An MRI of the shoulder will be
necessary to make a definitive diagnosis of this condition.
In most cases, for an athlete or a young person who incurs

hehis type of injury, surgery will be necessary to repair the

inrotator cuff and restore the proper function of the shoulder.
Many older adults have to live with pain and loss of
function related to a rotator cuff tear, due to other medical
conditions that preclude the possibility of surgery, and/or if
they have an irreparable tear, which means that the tear is
too large and/or the supporting structures are not viable

» tissue for a repair.

| Impingement often causes rubbing of the humeral hdaa a |
against the acromion. This will also be evaluated with the
previously discussed testing methods. Initial treatment may
, involve antiinflammatory drugs and cortisone injections.
2 More aggressive treatment may be needed, such as surgery,
to shave the acromion.

The distal end of the humerus bone articulates with the
proximal ends of the forearm bones to form the elbow
joint. The trochlea of the humerus articulates with the
c-shaped trochlear notch of the ulna (resembles a monkey
arwrench). The coronoid process and the olecranon process

of the proximal ulna grip the

trochlea of the humerus. Th
nigripping of the trochlea by tl

Anato

xrforms a hinge joint, which is

a the main stabilizer for the |
elbow joint. This articulation
allows for flexion and
extension of the elbow joint.
When the elbow joint is in full extension, the olecranon
process of the ulna locks into the olecranon fossa of the

ahumerus to prevent hyperextension. The olecranon process
is thepointy part of the elbow that is touching the table

4 when you have your elbows on the table. The capitulum of
the humerus articulates with tepootshapechead of the
radius. The radial notch of the ulna articulates with the

r head of the radius. The head of the radius is passive during

and tear to the rotator cuff from sports related activities, flexion and extension. It rotates within the annular ligament
that may cause a weak spot in the rotator cuff. The rotatcduring supination and pronation of the hand. During
cuff can be severely stretched during circumduction of thSupination (palm facing forward or up), the bones of the

shoulder. Circumduction involves flexion, abduction,

forearm lie parallel to one another.

extension, and adduction performed in succession, as yo

would see when a pitcher winds up to pitch the ball.

(Continued on pag#&?)
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will be necessary. Approximately 10% of all elbow
When the hand is pronated (palm facing backward or | dislocations result in a fracture of the radial head. Fractures

downward), the radius and ulna cross each other like an ©f the coronoid process also typically occur after a

The radius and ulna are connected by a flexible membraiPosterior elbow dislocation. Artery and nerve damage may
called theinterosseous membrane occur from an elbow dislocation. Minor fractures and

There is a notch on the proximal radius just below the dislocations are treated conservatively, with either a cast

head called theadial tuberosity This tuberosity anchors fohr ';?Crzl?mlézr:t'oqooiea Z.Iilr??nfc())tr)iﬁtrofﬁél?ﬂﬁz\{ilg:’] pgzs\‘/'grlg
thebiceps musclerhe muscles of the humerus cross th bny by g y '

elbow joint to attach on the forearm bones. Because th gg%u:lrss datr;dbdelsé?,;?&ggz arﬁhtraer?t&dmsgrrgc'f_?@éa-lr-lhgfstiénay
elbow joint is a hinge joint, these muscles are limited

mainly to flexion and extension. elbow to evaluate fracture fragment displacement and/or

_ _ . ligamentous injuries.
The posterior muscles are responsible for extension. . : .
large fleshytriceps brachii musclés a threeneaded The routine views for an elbow include AP and lateral
muscle that originates in the infraglenoid tubercle of the E{Sé?(:;ciﬂzlelznoc; g}?:ﬁgpfﬁgg?g%&l}agighs fgt:g:sg?t:
scapula, the posterior humerus, and the posterior humert y : ’

distal to the racial groove, and nserts by a common tend (°19 228 PRS2 BT R8T 80 K e pationts
into the olecranon process of the ulna. It is a prime move : ’ P

for forearm extension. The long head of this muscle aid 3rme|f :;t?e?r?it agf?';gir;r:és ?ggg' ;;Tézafégsvmeng?me
stabilizing the shoulder and assisting in adduction. pp y P '

- ] i elevate high enough, have the patient lean into the table

TheAnconeus muscleriginates in the lateral epicondyle il the entire upper extremity is on the same plane.
of the humerus, and inserts into the lateral aspect of th
olecranon process of the ulna. This muscle is responsible
for abducting the ulna during pronation of the forearm.
anterior muscles crossing the elbow are responsible for
flexion. The Biceps brachii is a taleead muscle that
originates (short head) in the coracoid process and (lon
head) in the tubercle above the glenoid cavity and lip of|tl
glenoid cavity. They insert by a common tendon into th
radial tuberosity. These muscles are responsible for flexir
the elbow and supinating the forearm. Brachialis
muscleoriginates in the front of the distal half of the
humerus, embracing the insertion of the deltoid muscle, I
inserts into the coronoid process of the ulna and capsul
the elbow joint. This muscle is responsible for flexion of
the elbow. Thdrachioradialisoriginates in the lateral
supracondylar ridge at the distal end of the humerus, and

inserts into the base of the styloid process of the radius supinated. This will place the epicondyles of the distal

ass!stl.ng in arm flexion. ) o humerus parallel to the film. The CR will be directed
Injuries to the elbow can be chronic overuse injuries, | perpendicular to the center of the elbow joint. This will
dislocations, and/or fractures of the elbow structures. Theégemonstrate the epicondyles of the humerus equidistance

elbow is generally evaluated with physical exam and from the film, and the radial head, neck, and tuberosity
standard AP, oblique, and lateral views of the elbow. A superimposed over the proximal ulna.

dislocated elbow is one of the most common injuries that , ,
For the | ateral projection

occurs during a fall. In adults, a dislocated elbow is o ' . ;
secondary only to a dislocated shoulder. Dislocated elb \affected e'bOV.V must be flexed 90°, while keepl_ng the entire
upper extremity on the same plane. The hand is rotated

are quite common in children and adolescents, and is t elaterally so the thumb is pointed up. The central ray is

most commonly dislocated joint in children. Dislocation fdirected perpendicular to the center of the elbow joint. This

the elbow causes immediate intense pain and swelling laces the superimposed epicondyles of the distal humerus
the joint, with inability to flex the elbow. If no other injur P . P po P y
perpendicular to the film.

such as fracture, is involved, reduction and immobilizatioi

(Continued from pag#1)

Lateral Elbow

For the AP projection of the elbow, the hand must be

(Continued on pag&3)
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The lateral elbow demonstrates an open elbow joint, an
demonstrates the soft tissues of the elbow, allowing for
visualization of the fat pads of the elbow.

Displacement of the fat pads can indicate a fracture. Th
olecranon process will also be seen in profile. If the exa
is ordered specifically for soft tissue, rather than bony

evaluation, the elbow should only be flexed@degrees.

This puts less compression on the soft tissues, with less

stretching and better visualization.

Occasionally, for further assessment of an injury, oblic

views of the elbow may be requested. To perform the A
oblique projection withmedialrotation, use an 8 x 10
cassette and position the patient as if you were perform
an AP projection of the &€
by placing the palm of the hand on the tabletop, which
places the elbow joint in 45° medial rotation. This will
demonstrate the olecranon process in the olecranon fos
and demonstrates the coronoid process in profile.

To perform the AP oblique projection wikkteral
rotation, use and 8 x 10 cassette and position the patier
if you were performing an AP projection of the elbow.
Assist the patient in rotating his entire arm 45° towards
thumb side. This view is most often used to demonstrat
the radial head, free from superimposition of the proxim
ulna.

The elbow is a typical site faveruse injuriesAn
overuse injury is a subtle injury that occurs over time, as
result of repetitive microtrauma to tendons and joints.
These injuries usually occur because of improper techn
or too rapid acceleration of intensity, duration, or
frequency of an activity. Overuse injuries to the elbow
includelLittle League elbowGo | f e r pamdTenhisb o
elbow with the most common overuse injury of the elbo
being Tennis elbowLateral epicondylitismore commonly
called Tennis elbow, is inflammation of the tendon fiber
that attach the forearm extensor muscles tothsideof
the elbow, and causes pain during grasping and lifting.
Go |l f er 0 snedial epicomdylitss a similar
condition, but occurring on thasideof the elbow.

Exams and radiographs are performed to rule out othe
injuries or conditions. MRI of the elbow may also be
performed. Treatment usually involves limiting or
discontinuing the activities that cause the pain. A band
be wrapped around the forearm near the elbow to prote
the injured muscles as they heal. In most cases, these
conditions can be treated with rest, ice,-anti
inflammatories, and bracing. More aggressive treatmen
would include cortisone injection into the site of pain an
inflammation. If these methods do not give the patient
lasting relief, @endon releassurgery may be required.

The distal end of the forearm bones, the radius and ulna,
garticulate with the wrist. The distal radius is the major
forearm bone contributing to the wrist. The distal end of
the radius is wide. The medial side of the radius articulates
with the ulna at the ulnar notch; the lateral side ends in the
styloid process, which is an anchoring site for ligaments of
thehand Its inferior portion is concave where it articulates
with the carpal bones of the wrist. The distal ulna narrows
. to a small knoHike head. The medial ulna ends in a styloid
" process that serves an attachment point for ligaments of the

wrist.

D
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proximal
interphalangeal joint

distal interphalangeal
joint (DIP)
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distal phalanx
middle phalanx

proximal phalanx
distal phalanx

interphalangeal
joint

proximal phalanx

phalanges

S

metacarpophalangeal
joint (MPC)

1st carpometacarpal

Posterior aspect of hand

Laterally, the distal ulna articulates with the radius at the
gdistal radioulnar joint. The distal ulna is separated from the
carpal bones of the wrist by a disc of fibrocartilage. The
ulna contributes little, if any to the movement of the hand.

W The bones of the wrist articulate with the hand. The
Whones of the hand include the eight carpal bones, five
metacarpal bones, and 14 phalanges, finger bones. The
> carpal bones are arranged into two rows of four bones each.
The proximal row consists of the scaphoid, which
articulates with the distal radius, lunate, triquetral, and
pisiform. The distal row consists of the trapezium, which
articulates with the first metacarpal; the trapezoid that
2rarticulates with the second metacarpal; the capitate,
articulating with the third metacarpal; and the hamate,
which articulates with the fourth and fifth metacarpals.

"“Each of the metacarpals articulates with its corresponding
digit. Each of the 2n&th digits (the foufinger digits) has
three separate bones, designated as proximal phalanx,
[smiddle phalanx, and distal phalanx. The first digit, the

4 thumb, has only two phalanges: proximal and distal.

Q

(Continued on pag&4)
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(Continued from pag3) The most common sports injuries to the wrist and hand
Routine radiographs of the wrist, hand, and phalanges i are fractures. Finger fractures and/or dislocations are also
usually performed, along with physical examination, to | common sports injuries. Any of these can occur during a
evaluate the extent of t hitackle, impactfrom another player or object, orafall @ n d
projections of the digits, hand, and wrist include PA, PA  |anding on the extremity. Physical examination and

oblique, and lateral, with the central ray directed radiographs are performed to assess these injuries. If the
perpendicular to the specific area of interase finger, fracture is simple, reduction with a cast is used. If the
hand, or wrist. fracture is comminuted or severely displaced, surgery

On lateral views of the hand, most physicians prefer the with pinning or ORIF may be required.
fan lateral, with the fingers fanned out, rather than Physical therapy may be necessary to regain full function.

superimposed, to better evaluate the phalanges, as well i Ligament damage can occur from a fracture or from scar
the hand. For all projections, place the patient on a stoal tissue during the healing process, causing patients to
the end of the xay table; use a 10 x 12 or 8 X 10 cassette never regain the full use of the distal appendage.

using lead masking to divide the film into halves or thirds.

Summary
e iy As we have learned, many different injuries and
conditions can occur in the upper extremity that are

proximal
interphalangeal joint
(PIP)

secondary to sports activities. Radiographs, as well

as MOI, physical exam, and patient history, play a

3 "t'°x'ma' ”:E:'a”x . crucial role in diagnosing and treating these injuries.
! B ; metacarpophalangeal . .. . ..
o joint (MCP As stated earlier, it is crucial to the physician and

patient to make the best diagnosis to ensure that the
patient is able to regain full function of the injured
limb. For the radiographer, knowledge of anatomy
and positioning of the upper extremity is primary and
crucial to be able to best demonstrate these injuries
PA projection of hand for the physician to evaluate and diagnose the
For radiographs of the digits, the CR should be positione: patient. For the nurse/MA assisting the physician,
perpendicular to thproximal interphalangeal (PIP) joint | any patient history or observations made during the

carpals

radius

For radiographs of the hand, the CR should be centered pat i ent 6 s vi si t wil | al so
perpendicular to the thinshetacarpophalangeal (MCP) an accurate diagnosis.
joint. _ _ o Most of these athletes are determined to return to

For radiographs of the wrist, the CR is directed their sport/sports of choice. The quicker the

perpendicular to the midcarpal area. To better demonstra diagnosis and treatment is given, the faster the
specific areas or structures within the wrist, there are son athletes can return to their full activities, and they

additional accessory views. One is thenched fist il notice f I ffects in the fut
position: a PA projection with patient making a fist; will notice fewer longterm eftects in the fu ure.ﬂ

another is thecaphoid viewa PA projection with ulnar
flexion.
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