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PLAIN RADIOGRAPHS

el 5 JS& 4alis Widely available ¢
LSl alE Reproducible e
Patient friendly -

4dl<s e ‘Inexpensive’ °

Usually the indicated primary imaging modality -
(We J5¥) el slaiiuyl)
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PLAIN RADIOGRAPHS

(~Y!) Standard protocols available
Consider the pathology in question -

Image area of question, not the vicinity e

Supplemental views possible in most locations
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PLAIN RADIOGRAPHS - OBVIOUS
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PLAIN RADIOGRAPHS -2 VIEWS
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PLAIN RADIOGRAPHS - 2 VIEWS

Posterior
Dislocation
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PLAIN RADIOGRAPHS — EXTRA VIEWS

Scaphoid Fx
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ULTRASOUND

(Sl aen & 8510 ) available at all institutions

Excellent for superficial soft tissue elements including
tendons and muscle

Patient friendly

Small to moderate expense -
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Sonographic Anatomy

Skin

Subcutaneous Fat

Deltoid Muscle
Bursa

' Tendon
‘\{ cart"age

Bone
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COMPUTED TOMOGRAPHY (CT)

Widely available -

Reproducible, although variety of techniques
Excellent bone assessment -

Occasionally useful for soft tissue assessment
Patient friendly -

High expense -

Interventional options -
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CT - FRACTURES

Scaphoid fracture

MUSCOSKELETAL IMAGING
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MAGNETIC RESONANCE IMAGING

» Widely available, but non-standardized imaging techniques
* Reproducible

* Excellent for soft tissue pathology

 Good-excellent for bone pathology

* NOT patient friendly

 Large expense

MUSCOSKELETAL IMAGING 11/19/2018
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MRI

* Usually performed with patient supine

» Multiplanar imaging obtained without changing
position

* One exam = one body part

 Average exam time 45 minutes; most patients can't
last >2 hours

° guidelines for sedation

» Optional contrast — Rad usually decides for body
imaging

MUSCOSKELETAL IMAGING 11/19/2018
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MRI - TRAUMA

MUSCOSKELETAL IMAGING

Osteochondritis dissecans

11/19/2018
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MRI -

INTERNAL DERANGEMENT

Sagittal, Memscus NL Posterior Hoh Tear
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How to read
musculo-skeletal x rays
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ABC’s of bone Radiology

Look for
@

® Abnormal lucency
® Abnormal sclerosis
® Periosteal reaction
® Abnormal contour

MUSCOSKELETAL IMAGING 11/19/2018
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Alignment

e A displacement of a bone In relation to the apposing
bone at the joint, resulting in a partial loss of
continuity of the joint surfaces.

® A displacement of a bone in relation to the apposing
bone at the joint, resulting in a complete loss of
continuity of the joint surfaces.

® A displacement of a bone In relation to the apposing
bone In a slightly movable (e.g. sacroliliac) or
synarthrodial joint (cranial sutures).
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dislocation
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subluxation

MUSCOSKELETAL IMAGING
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Decreased Opacity (Lucency)

Lucency comes in several flavors. Depending on the exact
morphology and distribution of the lucency, our
differential diagnosis may vary widely.

® | ucentline

® fracture

® [ocal lucency
® fumor
® infection

® Diffuse lucency
® drugs
® endocrine / metabolic
® fumor
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L ucent line

® A linecarlucency is the classic
sign of a fracture. If a fracture
Is displaced enough, it is easy
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MUSCOSKELETAL IMA

Age | | Well-defined| | ill-defined Sclerotic
EG | EG-Ewing | | Osteosarcoma
0-10 SBC Osteosarcoma
Leukemia
rNOF, Osteoblast | | Ewing Osteosarcoma
Fibr dysplasia EG Fibr dysplasia
EG Osteosarcoma EG
10-20 SBC Osteoid osteo
ABC Osteoblastoma
Chondroblast
. CMF L J L J
rGiant CT 1 rGiant CT i rEm:hondroma
Enchondroma Osteoma
Chondrosarcoma Bone island
20-40 (low grade) Parosteal Osteosar
HPT - Brown tumor Healed lesions:
Osteblastoma -NOF, EG
-SBC,ABC
- Chondroblast
rMetastases i rMetastastzs ) | Metastases
40+ Myeloma Myeloma Bone island
Geode Chondrosarcoma
J (high grade)J | |
o Infecti Infecti rl fecti
GmgGes nfection | nfection nfection

1/19/2018
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Differential Diagnosis of Solitary Lucent Bone Lesions

Fibrous Dysplasia

Osteoblastoma

Giant Cell Tumor

Metastasis / Myeloma

Aneurysmal Bone Cyst

Chondroblastoma / Chondromyxoid Fibroma
Hyperparathyroidism (brown tumors) / Hemangioma
Infection

Non-ossifying Fibroma

Eosinophilic Granuloma / Enchondroma
Solitary Bone Cyst

MUSCOSKELETAL IMAGING 11/19/2018 29
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MUSCOSKELETAL IM
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Epiphyses must be closed.

Must be an epiphyseal lesion and abut the articular

surface.
Must be well-defined and non-sclerotic margin.
Must be e
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< 30 years

-
infection

Chondroblastoma

MUSCOSKELETAL IMAGING

> 30 years

Giant CT

' EG - Ewing

Sclerotic

Osteosarcoma

0-10 | sBC Osteosarcoma
Leukemia |
NOF, Osteoblast § Ewing Osteosarcoma
Fibr dysplasia EG Fibr dysplasia
10 - 20 EG Osteosarcoma | EG
E SBC Osteoid osteo
ABC Osteoblastoma
Chondroblast
L CMF |
Giant CT Giant CT rEnchondroma
Enchondroma Osteoma
Chondrosarcoma Bone island

20 -40 (low grade) Parosteal Osteosa
HPT - Brown tumor Healed lesions:
Osteblastoma -NOF, EG

- SBC, ABC

- Chondroblast
Metastases Metastases | Metastases
Myeloma Myeloma Bone island

Geode

Chondrosarcoma
(high grade)

All ages] Infection

Infeskion
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Fibrous Dysplasia Any age, no periosteal reaction
Eosinophilic granuloma || Age under 30

Enchondroma Calcified matrix (except in phalanges)
Giant Cell Tumor Epiphysis closed, epiphyseal location

abuts articular suface, nonsclerot margin

Nor Age under 30, juxtacortical
Osteoblastoma Like ABC, located in spine
Metastasis Myeloma Age over 40
Asc Age under 30, expansile
Sse Age under 30, centrally
Hyperparathyroidism Other signs of hyperparathyroidism
Infection Always included in differential
Chondroblastoma No calcified matrix

wseoskeaMEan || Mention when considering, NOF .




WeII def ned Osteolytlc

' Eccentric Centrally || Must be < 30

GCT SBC EG - ABC - NOF
SBC

| { Chondroblastoma I

~ Epiphyseal ~ Age>40
Chondroblastoma metastasis
GCT myeloma

 Geode, infection - geode, infection

~ Exclude  Cat+ 1 Multiple
:f.penostms . T — FD. EG
NOF, SBC Osteomyelitis enchondroma
Enchondroma Eosinophilic granul || Hyperparathyroidism
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ook for

® Age of the patient
® Size of the lesion

® Margins of the lesion
® Matrix- the “inside” of the lesion

® | ocation in the bone
® Periosteal reaction - present or not?
® multiplicity



Simple Bone Cyst
Ewing sarcoma
Chondroblastoma
NOF
Osteochondroma
Fibrous dysplasia
Osteosarcoma
Osteoid osteoma
Aneurysmal bone cyst
Eosinophilic granuloma
Giant celll tumour
Enchondroma
Fibrosarcoma
Osteoma

Parosteal sarcoma
Chondrosarcoma
Myeloma

Metastases
Chordoma

10 20 30 40 50 60

10 20 30 40 50 60

A oedd G0 sl cld el
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MUSCOSKELETAL IMAGING

geographic

Moth eaten

permeative

Normal bone

TYPES OF
LESIONS

11/19/2018
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» .'.

“eyge| ¥ round cell
" lesions
.

el

L

fibrous dysplasia

chondromyxoid solitary bone
fibroma cyst

non-ossifying
fibroma

giant cell

tumor
/

chondroblastoma enchondroma

MUSCOSKELETAL IMAGING

location
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Multiplicity

Differential Diagnosis of Multiple Lucent Bone Lesions

® Fibrous Dysplasia

® |etastasis / Myeloma

e Hyperparathyroidism (brown tumors) / Hemangioma
® [nfection

e Eosinophilic Granuloma / Enchondroma
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Some tips
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MUSCOSKELETAL IMAGING

think of
filborous dysplasia.

11/19/2018
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can mimic each other and can be
hard to distinguish.

MUSCOSKELETAL IMAGING 11/19/2018 43



MUSCOSKELETAL IMAGING

Giant cell tumors
nearly always

11/19/2018
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Lucent lesions of the sternum
should be considered

until proven otherwise

MUSCOSKELETAL IMAGING 11/19/2018
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MUSCOSKELETAL IMAGING

Diffuse lucency

® Diffuse lucency usually
bespeaks some global
process capable of
affecting the entire
skeleton.

A metabolic bone
disorder such as

$ . .
osteoporosis

multiple myeloma

11/19/2018 46



< 30 years > 30 years
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Sclerotic bone lesions

Osteosarcoma

Osteosarcoma

Fibrous Dysplasia
Eosinophilic Granuloma
Osteoid osteoma
Osteoblastoma

Enchondroma

Osteoma

Bone island —
Parosteal Osteosarcoma

Parosteal Chondrosarcoma

Healed lesions: NOF - EG - SBC - ABC - Chondroblastoma

Metastases
> 40 years| Chondrosarcoma
Bone island

Allages ' Infection
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Generic Differential Diagnosis of Sclerotic Bone Lesions

® Drugs
® Vascular ® Vitamin D
® hemangiomas ® fluoride
® infarct ® |nflammatory/ldiopathic
® |nfection ® Congenital
® chronic osteomyelitis ® bone islands
® Neoplasm * osteopoikilosis
® ® osteopetrosis
* osteoma ¢ pyknodysostosis
® osteosarcoma ® Autoimmune
@
® prostate ® Trauma
S —— ® fracture (stress)
* other ® Endocrine/Metabolic

® hyperparathyroidism
MUSCOSKELETAL IMAGING www simiima.com Paget'sﬂi@@ase 49



pagets

Bone island S
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Periosteal reaction

® Depends on whether the lesion is
slow growing or rapidly growing

® Slow growing- periosteum is able to
produce bone at the same rate as tumor
grows- so solid periosteal reaction

® Rapidly growing lesion -the perisoteum
cannot cope up- hence mterrupted pattern

MMMMMMMMMMMMMMMMMMMM 2018 51



I - FPeriosteal réaction | T ]
. § :
f | ! e
i | .
Solid § ‘Lamellated | Spiculated Codm{n S
Benign Aggressive Very Aggressive

Sl 0 | aui)
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aila ST (caslgll
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Periosteum produces bone when stimulated

Type of periosteal reaction depends on the
process than the periosteum

® Slow growing- solid periosteal reaction
® Faster growing layered or lamellar type

® Rapid, steady growth -sun burst,
codeman’s triangle

® Mixed patterns

MMMMMMMMMMMMMMMMMMMM 11/19/2018 53



sunburst

Codeman’s
triangle

Types of periosteal

reaction

Mixed type

43
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CausSesS

* Solid Periosteal Reaction
® nfection
® benign neoplasms

® osteoid osteoma
® eosinophilic granuloma

® hypertrophic pulmonary osteoarthropathy
® deep venous thrombosis (lower extremity)

® Aggressive Periosteal Reaction
® osteomyelitis

® malignant neoplasms
® osteosarcoma
®» chondrosarcoma
* fibrosarcoma
® lymphoma
* leukemia

MUSCOSK?LETmﬁIﬁ,StaSIS www_similima.com 11/19/2018
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gsieomyelitis
Seign neoplasms
sSieDid osteoma
=esinophilic granulome
SYRErtrophic. s
O8ieoarthropathy
¢ Dedp venous<hiombpesis
(lower extremity)

o Traur_?a (healing fracture)
|

“\
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Causes of Aggressive (Interrupted)
Periosteal Reaction

® Osteomyelitis

® Malignant neoplasms
® osteosarcoma
® chondrosarcoma

® flbrosarcoma
® l[ymphoma

® leukemia

® metastasis

® Trauma

osteogenic sarcoma. -
MUSCOSKELETAL IMAGING www_similima. com 11/19/2018 58 47



Soft Tissue

When looking at the soft tissues, one can
occasionally see a variety of useful
findings on plain films, such as:

® swelling

® gas

® calcification
® mass
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MUSCOSKELETAL IMAGING
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scleroderma

61



MUSCOSKELETAL IMAGING

——— dermatomyositis

11/19/2018
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Calcific tendinitis

MUSCOSKELETAL IMAGING 11/19/2018



MUSCOSKELETAL IMAGING

Tumoral
calcinosis

11/19/2018
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TRANSVERSE FRACTURE

® Usually caused by directly applied force to fracture site

MUSCOSKELETAL IMAGING
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SPIRAL (OBLIQUE)

® Caused by violence transmitted through limb from a distance (twisting
movements)

MUSCOSKELETAL |
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GREENSTICK

® Occurs in
children: bones
soft and bend
without
fracturing
completely

-~

|
e
=
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COMPRESSION (CRUSH) FRACTURES

® Fracture in cancellous
bone: result of compression
(osteoporosis) o

Severe fracture 1

w
‘.,‘rg" New fraclure
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BURST FRACTURE

® Occurs in short bones, e.g.
vertebra from strong direct
pressure such as impaction
of disc.

MUSCOSKELETAL IMAGING
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COMMINUATED FRACTURE

® Two or more
bone pieces -
high energy
frauma

MUSCOSKELETAL IMAGING
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STRESS FRACTURE

® Abnormal stress on
normal bone (fatigue
fracture) or normal
stress on abnormal
bone (insufficiency
fracture).

MUSCOSKELETAL IMAGING
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FUNCTIONS OF THE X-RAY

* Localizes fracture and number of fragments
“* Indicates degree of displacement

*» Evidence of pre-existing disease in bone

** Foreign bodies or air in tissues

» May show other fractures

“*MRI, CT or ultrasound to reveal soft tissue damage

MUSCOSKELETAL IMAGING 11/19/2018
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**Healing is faster in bone than in cartilage due to lack of
blood vessels in cartilage

*Healing of bone is still slow process due to vessel
damage

¢ Clinical treatment

+»closed reduction = restore pieces to normal position by
manipulation

“»open reduction = realignment during surgery

MUSCOSKELETAL IMAGING 73 11/19/2018



Fracture Healing

e Indistinctness of fracture line
o Bony callous production

o Bridging of fracture

= Obliteration of fracture line

o Remodeling of bone

MUSCOSKELETAL IMAGING 11/19/2018



R3

Series of images shows indistinctness of fracture line with bony callous
formation and, finally, obliteration of the fracture line. There are metallic rods
transfixing the fracture.
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: dosLill jguall

: colles fracture #*
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MUSCOSKELETAL IMAGING

: Smiths fracture #*
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: Johns fracture
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MUSCOSKELETAL IMAGING
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: Jefferson fracture #*:

op-aalld ala (naburst padio p s (g dgoll
.1 gugll audyl

uldl (le daela aal ieuul

JalAs 90 (i 8ign dycleill Clagagall
.1 ddls Job (e pusl alaiol

dualall aalal gl duololl aalalb pusil ¢ians ad
. JSuly

Ul dudyl 8881 (910 (i Bign

ol yid all (o jpSio iy [jgSiiy [owpun s zo wncall I:.: fiolm dfalo
Aunc Bl gy




: hangmans fracture (ylagila pus) Ggimall pus
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Types of Fracture

J
— J . -
- - - - ‘-./

Transverse Spiral

I“‘ 5\
\y
LA~ 4 - )

Segmental Avuls Impacted

MUSCOSKELETAL IMAGING
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Transverse Oblique Spi-ral

Anguiated Disbiaced Angulated &
displaced

MUSCOSKELETAL IMAGING



Salter-Harris Classification

e lype | — Epiphyseal plate alone
e lype Il — Epiphyseal plate and metaphysis
e lype lll — Epiphyseal plate and epiphysis

e lype IV — Epiphyseal plate, metaphysis
and epiphysis

e l'ype V - crush fracture of epiphyseal plate

MUSCOSKELETAL IMAGING 11/19/2018 85



Type III Type IV

BYSYRYLIS

S A L T E R

Straight Above Lower or Two or ERasure of
across BeLow Through growth plate
or CRush

631 1l i wll (3 - 4) bilailll puse nc Lu_u.u JAaiUl 6aa (2 - 1) blaill yiai ®
Uloaill pac GUlaial (o clla doly log ninaall abhwwl | Jlaidl dlsdin (Juill agpas
LJonal nuwwsildl ulmilllg

ayhll yughl gaill ws wljbcl Gilaa| Ylaial d3ja Cua go Al igwil 5 hail gy
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Salter-Harris Classification

e lype | — Fracture
through the
epiphyseal plate
alone

o Often difficult to

detect without / |
other side for .

comparison
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Salter-Harris Classification

e Iype Il —fracture of the
metaphysis and the
epiphyseal plate

e Most common type of
Salter fracture

e “Corner-sign” — small
metaphyseal fragment

MUSCOSKELETAL IMAGING 11/19/2018



Salter-Harris Classification

Type llIl = Fracture
of the epiphyseal
plate and the
epiphysis
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Salter-Harris Classification

e 'ype IV —Fracture
through the
metaphysis,
epiphyseal plate and
the epiphysis

e Poorer prognosis -
I.e. premature closure
of epiphysis
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Ostepmalacia and R_ickets
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-Perthes diseas.

Normal Hip Hip with perthes
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